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Section 1 - Introduction and General Description

SECTION 1

introduction and General Description

10 FriE

Designed with Standards and Calibration laboratories in mind, the 1271 provides
extremely high performance in electrical measurement, combined with ease of use.

Standard and Optional Measurement Facilities

Basic Configuration

When purchased without options, the 1271 is an

enhanced high quality DC Voltmeter. The basic

configuration offers the following measurement

capabilities:

«  Selectable 5'/ to full 8/ digits resolution at
high read rates.

.« DC Voltage in five ranges from 10nV to
1100V. ‘

+ External trigger.

+ Flexible and easy to use Menu Control.

. Extensive Math, Limit testing, Specification
and Max/Min computations.

«  Selfcal internal calibration.

»  Autocal external calibration.

«  Fully IEEE-488.2 programmable.

Options

To extend its functional range beyond DC Voliage
measurement, the instrument can be expanded by
adding purchasable options, providing further
measurement capability:

10 True RMS AC Voliage, from 100nV to
1100V, DC and 10Hz to 1MHz, optimized
for high speed. "

12 True RMS AC Voltage, from 100nV to
1100V, DC & 1Hz to 1MHz, optimized for
high accuracy.

20 2-wire and 4-wire Resistance from 1uQ to
2G£2. True  and Low Current £ modes.

30 DC and AC Current option.

(DC Current requires Option 20).
(AC Current requires Options 100r 12 and
20).

40 Comprehensive Ratio providing two identi-
cal rear input channels, A and B.

70 Analog output.

90 Rack mounting.

11
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‘Hard’ and ‘Soft’ Keys - Menus

The use of hard keys (labels printed on the keys
themselves) and soft keys (labels appear on the
separate menu display) allows programming of
the instrument into a wide range of configurations.
Pressing the hard key of one of the main functions
(DCV, ACV, Chms, DCI or ACl) alters the
instrument circuitry to the selected function, at the
same time displaying itsown menu. Eachsoftkey,
marked with an arrowhead (A}, is labelled by the
legend above it on the display. Whenever a main
function key is pressed, the soft keys in its menu
select only its ranges or autorange.

Once a main function is active, the Status hard
key allows a check of configured parameters. Or
aiternatively, the Config hard key can be used to
alter the configuration. The Monitor key permits
access to such information as: the uncertainties
associated with the active measurement; signal
frequency of an AC input signal being measured;
and whether set limits have been exceeded.

The menus are arranged in tree structures, the
ultimate aim being to lead through their branches
to an end node, at which the physical circuitry of
the instrument can be changed to suit the required
parameters.

When the instrument power is switched on, all
functions are forced into a safety default state.
Once a function is configured to a required staie it
remains in that state, regardless of subsequent
configurations in other functions, until either the
state is changed or the instrument power 1S
switched off.

As an easy introduction to the main function keys
and their associated menus, users can follow a
guided tour through the tree structures, sequenced
in Part 1, Section 3. The full range of facilities,
together with access information, is detailed in
Part 2, Section 4; and remote control information
is given, for the IEEE 488 interface, in Section 3.
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Calibration

Autocal

The 1271 is an ‘Autocal” instrument, providing
full external calibration of all ranges and functions
from the front panel; thus making the removal of
COVErS lnnecessary.

Periodically, the DMM s electronically calibrated
against traceable external standards, where any
differences in the DMM’s readings compared to
the value of the external calibration sources can be
used to derive calibration constants, which are
stored by the instrument in non-volatile memoxy.
These external calibration corrections later serve
to correct all readings taken by the DMM.

Selfcal
The 1271 is also a ‘Selfcal’ instrument. Selfcal is
a totally automatic internal calibration. Omnce

accessed, a single keystroke initiates the process.
The calibration uses the accuracy of a very stable
‘Selfcal Module’ which provides calibration
sources, so that the errors in the measurement
circuits can be determined. The microprocessor
then automatically corrects for these errors.

The Selfcal Process
After the external calibration of the DMM, the

performance of the internal calibrator can also be
calibrated. This isdone by comparing the readings
taken by the DMM on any particular range against
external standards, with those made using its
internal Selfcal sources.

These Selfcal characterization faciors are stored in
the DMM’s non-volatile memory alongside the
normal external calibration corrections.

At a later date, when the DMM’s user decides to
self-calibrate the 1271, another set of internal
measurements is made but using only the internal
calibrator. This is performed using the identical
configurations and sequences that derived the
characterizations, {0 avoid any differences due to
settling and thermal effects.

The new set of readings is then compared against
the corresponding characterized values, and any
differences between the two are defined as errors
1o be compensated by the microprocessor in all
subsequent measurements.

In effect; a third set of calibration constants - the
Selfcal corrections - are stored alongside the
original external calibration constants and the
Selfcal characterization factors. The performance
of the instrument immediately after Selfcal then
depends only on the stability of the internal
calibrator and the noise which was present when
making the internal measurements.

Calibration Security

A key-operated switch on the rear panel prevents
accidental or unauthorized use of Autocal.
Optionally, Selfcal can be protected by the switch
and/or the passnumber.

Calibration Routines

The Selfcal and Routine Autocal procedures are
describedinPart 3, Section 8 of this handbook, and
also in Part 1, Section 1 of the Calibration and
Servicing Handbook.
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Message Readout

Gererally, the selections offered in the menus
reflect the availability of facilities, incompatible
combinations being excluded. Nevertheless, the
menu display doubles as a message screen, giving
a clear readout of information to the user such as
unsuitable attempts at configuration, test failures

Self Test

The Test key displays a menu which provides
access t0 a comprehensive series of self-tests.
Among these are: ’

« A Full selftest, which includes a check of
accuracy on all functions and ranges.

and some other conditions which wouldneedtobe

reported to a Datron service center.

Processor

The instrument is internally controlled by a 68000
series microprocessor. It ultimately translates all
information from the front panel keys, according
to its program in firmware, into control signals
which determine the instrument’s operation.

Computing

Measurements can be compared with manually-
input data (or the most-recent measurement).
Some of the keys under the Menu display double
as a keyboard for setting:

s measurement limits

+ the bus address

« math constants

* apassnumber «
= calibration uncertaintics
etc.

Full details of these facilities are given in Part 2,
Section 4.

1-4

o. . A less exhaustive Fast selftest, with wider

accuracy tolerances and reduced resolution so
that the speed of testing can be increased.

+  Atest of the front panel keys.
»  Atest of the displays.

Details of these selftests can be found in Part 2. -
Section 4.

System Use

The 1271 is designed as standard to form partof a
system, conforming to IEEE 4882 Standard
Digital Interface. The Device Documentation
Requirements of this standard are fulfilled by the
information given in Part 2, Section 5
(summarized in Section 5 Appendix A).
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Accessories

The instrument is supplied with the following
accessories:

Description Part Nurnber
Power Cable 920012
Set of 2 Calibration Keys 700117
Power Fuse (230V) 630mA 920203
Power Fuse (115Y) 1.25A 920204
Current Fuse 1.6A 920071
Hex Key 1.5mm AF (Handle removal) 630284
2 x 56-way 'Amp’ socket shells 605177
16 x socket bucket pins 605178
2 x 50-way backshells 606026
'Amp’ insertion/extraction tool 606030
15-way 'D' plug 604062
15-way 'D’ backshell 606031
User's Handbook 850251

Inaddition, the following accessories arc available
for use with the 1271 instrument:

Description Part Number
Rack Mounting Kit (Option 90) 440153
1501 De Luxe Lead Kit 440070
Calibration and Servicing Handbook (2 Volumes):
Volume 1 850252
Volume 2 850253

Additional Documentation

The Calibration and Servicing Handbook contains
information required to adjust and service the
1271, in two volumes:

Volume 1: full descriptions of the circuits,
diagnostic data and calibration
procedures.

Volume 2: parts lists and circuit diagrams.

1-5
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Principles of Operation

Figure 1.1 shows how the instrument achieves its basic measurement functions.

Precision DMM Design

The 1271 Digital Multimeter is designed for
calibration and standards laboratory applications,
and so takes full advantage of the inherent qualities
of critical accuracy-defining components (o

achieve its high performance. It also employs a
method of internal calibration which is designed to
enhance performances across the entire range of
its functions.

Basics

DC Voltage measurements are made by passing
the input signal toa DC amplifier, which amplifies
or attenuates the signal to a level compatible with
the input requirements of the Analog to Digital
converter (A-D). The reading from the A-D s then
transferred to the instrument s microprocessor for
calibration and display.

AC voltages are conditioned by the AC preamp,
full wave precision-rectified and passed through
an electronic RMS converter, producing a DC
level which represents the RMS value of the
applied signal. This DC level is then digitized by
the A-D converter.

Resistance is measured by passing a constant
current through the resistor under test and
measuring the DC voltage that develops across it,
using the DC Voltage circuits of the instrument.

DC or AC currents pass through precision internal

shunts; the voltages that develop are measured
using the DCV or ACV sections of the instrument.

1-7
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Analog to Digital Converter

Introduction
The instrument’s A-D converter takes the form of

a highly linear, low noise, fast and flexible

multislope integrator.
Timing, counting and control are executed by a

custom ‘Application-Specific Integrated Circuit’
(ASIC), resunlting in a design which offers both
variable integration times and user-selectable
resolutions.
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Muitislope Operation (Fig. 1.2)

This employs multiple cycling of the voltage on
the integrator capacitor, greatly reducing linearity
errors caused by dielectric absorption. The design
ensures that any reference switching errors are
reduced to a single constant value, which is then
subtracted from the reading by the instrument’s
microprocessor. As a further benefit this design
obtains large reductions in conversion time, by
enabling both the signal and the reference to be
applied to the integrator simultaneously. A digital
autozero system is employed.

The timing and counting considerations with this
design of A-D are quite complex. Programmable
delay timers, a ramp timer and a counter for the
number of completed ramps exercise great control
flexibility over its performance. These timers and
counters are integrated into a custom ASIC which
has a 32 bit control register, programmed by the
instrument’s microprocessor via a special serial
interface. The same serial loop is used to transmit
the reading from the ASIC to the processor for
calibration and display.

A simplified A-D waveformis given inFigure 1.3.

Features
The result is a highly flexible and compact A-D
which has the following features:

» Selectable resolutions and speeds;
capabtlities range from more than 1000 read-
ings per second at 5.5 digits resolution, to one
full-accuracy 8.5-digit reading every 10 sec-
onds.

» Excellent linearity of 0.25ppm of full scale.

«  100% overrange - maximum discrimination of
1 part in 200 million.
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A-D Master Reference

Reference Module
The reference for the A-D conversion is derived

from a specially conditioned zener reference
module. It contains the reference device and its
associated buffer circuits to ensure comstant
temperature across the module. The module is
stable to within +4ppm per root-year, with a
temperature coefficient of better than 0.15ppm/
°C. This is held over a very wide temperature span
of 0°C to 50°C, and these references exhibit
negligible temperature shock hysteresis.

1-10

Module History
Extensive evatuation of the reference modules has

resulted in a burn-in process which equates to an
ageing of 1 year, reducing both infant mortalities
and hysteresis effects. Following this process, all
reference modules are checked over a temperature
span of 0°C to 70°C for temperature performance,
and then monitored for long term drift over a
period of three months minimum.
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DC Ampilifier

Basic Design

The required input characteristics are achieved by
using a differential FET input to give low input
current and high frequency response characteris-
tics, coupled with a chopping amplifier to reduce
offset and low-frequency noise.

Ranges
Extremely stable resistance units configure the

DC amplifier gain to define the DC Voltage
ranges. To ensure that no spurious leakage
currents cause linearity, temperature- coefficient
or drift problems in the attenuator chains; the pcb
tracks connecting the resistor units to the circuit
are carefully gnarded.

Effects of Bootstrap

To give a high input impedance, the DC amplifier
also drives a bootstrap buffer. This forces the
potential of guarding tracks (that surround the Hi
track) to follow the input voltage. Also, each in-
guard supply used to power the DC amplifier is
made to track the input signal level by reference to
bootstrap. The DC amplifier thus sees no change
ininput signal relative toits supplies, so achieving
a very high common mode rejection, eliminating
any potential common mode non-linearities.

Protection
The instrument can measure up to 1000V and can

withstand a continuous overload of 1000V on all
DCV ranges. Back to back zener diodes and a
series resistor provide protection for the DC
amplifier, Further dynamic protection is provided
in the form of larger series resistors, which switch
in when the signal exceeds a certain threshold.

1-11
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AC Voltage - Options 10 & 12

AC Preamp

The inverting preamp provides good flatness from
DC 10 1IMHz, with minimum offset voltage at its
outpt to ensure good DC-coupled performance.
The design uses several gain elements operating in
conjunction, some adding, some multiplying.

The closed loop gain at low frequencies is set by
input and feedback resistors. These resistors are
shunted by compensating capacitors which
determine the closed loop gain at high frequencies,
swamping the stray capacitance around the
preamp. The feedback capacitance on each range
is effectively trimmed at calibration using a ladder
network digital-to-analog converter driven from
the microprocessor, to control the channel

resistance of FETs in the gain defining network.
Extensive bootstrapping of components in the
preamp feedback area also greatly reduces the
effects of stray capacitance on the measurements,

Electronic BRMS
The principles behind the RMS conversion
technique are shown in Figure 14.

With the instrument set {0 its ‘normal’ mode, the
signal from the preamp is full-wave rectified by
the Halfwave Rectifier and its bypass, appearing
as unipolar current pulses at the input to the

squaring log amp (Vin), '

(
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\\ Figure 1.4 AC VOLTAGE - SIMPLIFIED SCHEMATIC )
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The Log Amp squares instantaneous values of its
input by converting them into logarithmic values,
then multiplying by two. s instantaneous log
output currents have a DC current proportional (0
logVf subtracted from them, Theresultisacurrent
(proportional to log [Vin®] -logVf)whichisfed to
an ‘exponential’ stage.

This current is thus ‘antilogged’, then converted to
a voltage and smoothed by a 3-pole Bessel filter,
producing a DC voltage - the mean of Vin* divided
by Vf (Vf is already DC and equal to its mean).

Root-Mean-Square Value

The Bessel filter is chosen for its optimum settling
time, and offers user-selectable configurations 10
permit operation down to 10 Hz (Option 10).

Because the DC output signal Vf = [Vin? ]/ V£,
and is fed back into the RMS converter, this means
that the square of the output voltage VI* = [ Vi3,

i e VI is the normalized root-mean-square value of
Vin.

The chosen RMS technique exhibits the following

advantages over other designs based on thermal

techniques:

. Faster response - high accuracy 6'/2digit ACY
readings atarate of 20 per second. (Option 10)

. Higher accuracy - it achieves betier than
+80ppm 1 year uncertainties. (Option 12)

o Wider dynamic range - the span from 1000V o
1000V RMS can be covered in fewer ranges,
saving cost and space. :
Measurement accuracies are specified for all
inputs between 2% and 200% of each pominal
range.

. Good crest factor performance for non-
sinusoidat signals.

Frequency Readout
A reciprocal counter function is designed into one
of the instrument’s custom ASIC’s which can

display the frequency of an ACV signal at the same

time as its RMS value being shown on the main
display. This function is available as Option 10.

1-13
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Resistance - Option 20

The wide selection of floating current source
ranges provided by the resistance function means
that a variety of resistance measurement modes
can be offered to suit many different application
areas. For example, when operating in its normal
mode, the instrument’s current source is selected
to optimize for low noise and highest accuracy.
However, where low compliance or low open
circuit voltages across the DMM’s terminals are
needed, alow current mode (Lol) can be selected.

Useful applications include in-circuit testing of
components connected across diode junctions;
and measurement of temperature using Platinum
Resistance Thermometers, where the self-heating
effects of the current passing through the resistive
element are important.

In addition, for those applications where external
thermal emfs present measurement problems, a
mode is provided where azeroreference reading is
automatically taken with the measurement current
turned off (Tru ). This zero measurement is
subtracted from that made with current flowing, to
give a resultant value where the effect of any
thermal emfs have been eliminated.

External errors produced by specific connections
can be reduced using four-wire sensing and Ohms
guarding lechniques. Four-wire sensed measure-
mentcan be made with up to 100€2inany lead with
negligible degradation in accuracy. Furthermore,
errors caused in external leakage paths can be
eliminated using an Ohms Guard terminal which
may also be used for in-circuit measurement of
components in parallel with other resistive ele-
ments,

1-14

Current - Option 30

For Cument measurement, switched precision
shunts are fitted internally. The unknown current
passes through one of these, and the resulting
voltage is measured. The shunts and the source of
the current are protected both electronically and by
a 1.6A fuse, accessible on the rear panel.

Option 30 requires Option 20 to be fitted.

For AC Current measurement, Opuion 10 or 12
must also be present.
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SECTION 2

Installation and Operating Controls

This section contains information and instructions
for unpacking and installing the Datron 1271
Selfcal Digital Multimeter. 1talso introduces the
Jayout of controls on the instrument.

~ Unpacking and Inspection

Every care is taken in the choice of packing mate-
rial to ensure that your equipment willreach youin
© perfect condition.

If the equipment has been subject 10 excessive
handling in transit, the fact will probably be visible
‘as external damage to the shipping carton.

In the eventof damage, the shipping container and
cushioning material should be kept for the
carrier’s inspeclion.

Unpack the equipment and check for extemnal
damage to the case, SockeLs, keyselc. [f damageis
found notify the carrier and your sales representa-
tive immediately.

Standard accessories supplied with the instrument
should be as described in Section 1.

Calibration Enable Switch

CAUTION
This two-position, key operated switch protect
the instrurnent calibration memory.

The instrument was initially calibrated at the
factory, so under no circumstances should the key
be inseried into the swiich, until immediate
recalibration is intended.

For Recalibration:

If the external calibration menu is selected while
the key is not in the enabling position, the menu is
replaced by the waming message:

CALIBRATION DISABLED

2-1
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Intreduction to the Front Panel

%

The two dispiays on the front panel deal with
different aspects of operation. We set up the
instrument’s configuration using menus shown in
 the right-hand (dot-matrix) display, then readings
appear tn the left-hand (main) display.

Beneath the dot matrix display, all keys other than
the Power key are associated with menus. The
keys beneath the maiwn display are direct action
keys, associated with triggers, remote control, and
insirument reset. ‘ '

Menu Keys

There are two classes of front panel menu keys,
those that lead to an immediate change of instru-
ment state (i.e the major function keys DCV,
ACY, Ohms, DCI, ACI), and those that do not
(Status, Config, Cal, Input, Moritor, Test, Math).

Numeric Keyboard
Seventeen of the menu and soft function keys also

act as a keyboard for entry of parameters such as
math constants, limits, bus address, etc. The data
entered is purely numeric, and can consist of either
a keyboard-entered value or the value of the most
recent reading.

Major Function Keys:

DCV, ACV, Ohms, DCI, AC}

Each of these function keys defines a separaie
measurement state and activates its corresponding
menu on the dot matrix display. Changing a
selection alters the measurement state.

Instrument Options

Finally itis necessary to pointout that although the
keys for all the functions are present on the front
panel, certain options (ACY, {2 or Iy may not have
been purchased.
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Introduction to the Rear Panel

Mechanical Access

The 1op or bottom cover is released forremoval by
undoing two screws visible at the rear. A single
screw retains the comer block which covers the
handle mechanism on each side panel.

Labels
The rear panel displays the identification label for
the instrument, and a modification strike label.

External Connections
Apart from the front input terminals, connections
to the internal circuitry enter via the rear panel.

Two identical 50-way D-type plugs, PL11 and
PL12 each reduced to six pins, are used for rear
inputs channels A and B.

SK7 is the standard IEEE 488 connector. A listof
interface function subsets is printed next to the
connector.

An J/O Port, SK8, provides flag outputs for some
defined internal conditions. SK8 also permits a
hold to be placed on measurement triggers, and
provides the connections for an analog output if
Option 70 is incorporated. ‘
SK9 provides a coaxial BNC trigger input.

Fuses

The fuse adjacent to the power input plug protects
the power input line, the other protects the current
measuring circuitry when Option 30 is fitted.

Voltage Selector

The recessed power line voliage selector adapts
the instrument to either 115V or 230V line inputs.
Note that adaptation to 50Hz or 60Hz supply
frequency is switched from the front panel, via a
calibration menu.

Calibration Keyswitch

To calibrate the instrument extemnally, special
menus are available from the front panel. Butto
enter these menus it is necessary to set the calibra-
tionkeyswitch on the rear panelto CALENABLE.
The key is removed to prevent unauthorized or
accidental access to the calibration procedures.

2-3
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Preparation for Operation

DANGER

THIS INSTRUMENT IS CAPABLE OF DELIVERING A LETHAL ELECTRIC SHOCKIFIT
IS CONNECTED TO AHIGH VOLTAGE SOURCE. THEI+,1-,Hiand Lo TERMINALS ARE
MARKED WITH THE ¥ SYMBOL TO WARN USERS OF THIS DANGER.

UNDER NO CIRCUMSTANCES SHOULD USERS TOUCH ANY OF THE FRONT
TERMINALS UNLESS THEY ARE FIRST SATISFIED THAT NO DANGERQUS VOLTAGE

1S PRESENT.
Power Cable

The detachable supply cable comprises two
metres of 3-core PVC sheath cable perrnanently

moulded to a fully-shrouded 3-pin cable socket. It
fits into a plug (PL10 - incorporates a filter) at the
rear of the instrument and should be pushed firmly
home. The supply lead should be connectedto a
grounded outlet ensuring that the Ground lead is
connected. Connect Brown leadto Live, Bluelead
to Neutral, and Green/Yellow lead to Ground.

2-4

Fuses

Power Fuse:
Looking from the rear, the power fuse F1 is the
left-hand fuse of the two on the rear panel. It
should be of the anti-surge type. Iis raung is
dependent on the supply voltage:

for 200V 10 260V - 630mA,

for 100V to 130V - 1.25A.

Option 30 - Current Fuse:

Looking from the rear, the current fuse is the right-
hand fuse of the two on the rear panel, Itisa high
breaking capacity, quick-acting fuse, rated at
LOA. Therecommended type is BESWICK §501.

MAKE SURE THATONLY FUSES WITHTHE
REQUIRED RATED CURRENT AND OF THE
SPECIFIED TYPE ARE INSERTED AS
REPLACEMENTS.

AVOID THE USE OF MENDED FUSES AND
DO NOT SHORT-CIRCUIT THE FUSE
HOLDERS. SUCH PRACTICES WILL
RENDER THE WARRANTY VOID.
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Line Voltage

Voltage Selector and Line Fuses

If neither Option 80 nor Option 81 was specified at
the time of ordering, the instrument is packed
ready for use with 200V to 260V 50Hz supplies.
230" will be visible in the voltage selector
window on the rear panel, and the fuse F1 will be
rated at 630mA. If the 100V to 130V supply
Option 80 or 81 was specified at the time of
ordering; ‘115" will be visible in the window and
the fusc rating will be 1.25A. Fuses of both ratings
are supplied, the one which corresponds to the set
line voltage will be fitted in the instrument, the
other will be contained in the wallet.

Changing Supply Voltage Only
To change from one voltage to the other, it 1s

necessary to move the voltage selector switch to
the other position and fit the corresponding fuse, as
noted under ‘Fuses’, earlier.

Line Frequency

Option 80 - 60Hz Status Inspection

For 115V 60Hz supplies, Option 80 should have
been specified at the time of ordering, and then the
instrument would have been set to 60Hz at
manufacture. Once the instrument is switched on,
the frequency to which it has been set can be
displayed in a Status menu (refer to pages 3-41
and 3-43).

The frequency should have been set up, before
delivery, for the line supply to be used. If for any
reason this is not the case, contact your nearest
Datron Service Center.
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Mounting

Bench Use:
The instrument is fitted with rubber-soled plastic feet and tilt stand. It can be placed flat on a shelf or

tilted upwards for ease of viewing.

Rack Mounting:

Option 90 permits the instrument to be mounted in a stan

dard 19 inch rack. The method of fitting this

option is described below, the locations being shown in the diagram opposite.
N.B. The top or bottom cover should not be removed for this purpose.

Procedure

1. Remove each of the two rear comner blocks by
undoing its single crosspoint screw, and store
safely for possible future use.

2. Invert the instrument, and remove each handle
as follows (detail 1):

a.

Pull out the handle untl the two 1.5mm
socket-headed screws are visible in the
handile locking bar.

Loosen the two locking screws using the
1.5mm hex key provided. ILeave the
screws in the bar.

Slide the whole handie assembly to the
rear, out of the side extrusion.

Prize off the two catch plates from the
extrusion, and place on the handle magnets
as keepers. '

3. Fit each front rack mounting ear as follows:
a. With its bracket to the front, slide the ear

into the side extrusion from the rear.

b. Loosely fasten the ear to the extrusionat the

front, using the four socket grubscrews
provided.

C.

d.

Assemble the front plate and handle to the
front ear as shown in the diagram, and
clamp them together using the two counter-
sunk screws provided.
Tighten all six screws.

4. Remove the feet and tilt stand as follows:

a.
b.

Prize off the rubber pads from the four feet.
Undo the twa securing screws from each
foot. Thisreleases the feet, washers and tilt
stand so that they can be detached and
stored safely for possible future use.

% Fit the instrument to the rack as follows:

a.

b.

Attach the two rear ears to the back of the
rack, ready to receive the instrument.

With assistance, slide the instrument into
the rack, locating the rear ears in the side
extrusions. Push the instrument home, and
secure the front ears to the front of the rack.
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Connectors and Pin Designations

Front Terminals

Three pairs of 4mm ‘banana’ terminals are fitted
on the left of the front panel. Their functions are

as follows:

Guard General Guard
QGuard Ohms Guard
I+ Ohms Current Source (4-Wire)
Current Input High
I- Ohms Current Sink (4-Wire)
Current Input Low
Hi Voltage Input - High
Ohms High (2-Wire)
Ohms Sense High (4-Wire)
Lo Voltage Input - Low
Ohms Low {2-Wire)
Ohms Sense Low {4-Wire)

The block of terminals is extended forward by
pressing the release catch at the top left-hand
corner of the rear panel (viewing from the front).
To retract the block for transit, hold the release
catch pressed, slide the block back into the body of
the instrament, then release the catch.

2-8

PL11 and PL12 - Rear Inputs

The tworear panel input channels incorporate two
identical 50-way Cannon ‘D’ type plugs, each
reduced to six pins, and fitted with screw locks for
strainrelief. Channel A isconnected viaPL12,and
Channel B via PL11. The layout of the pins and
their designations are shown below.

Two sets of socket parts are provided with the
instrument, so that users can make up input sockets
to fit these plugs to suit their own installations.
Refer to Section 1, page 1-5.

Pin Layout and Designations

Q =]

SK9 - External Trigger Input

This co-axial BNC socket can be used (o triggera
measurement when external triggers are enabled.
The single pin is pulled up internally to +3V, and
requires a negative-going TTL edge to initiate the
reading.
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SK7 - IEEE 488 input/Output

Compatibility Pin Designations
The IEEE input/output is a 24-way Amphenol
connector which is directly compatible with the | Pin

IEEE 488 interface and the IEC 625 Bus. No. | Name | Description
: : IR 1 | DIC1 . | Data Input/Qutput Line 1
II;Z;E; ?rg;ef’fol;‘;zti id;)ess 15 set from the front |5 1 152 | Data InputOutput Line 2
) 3 1DI0O3 | Datalnput/Output Line 3
. 4 | DIO4 |Data input/Output Line 4
Pin Layout 5 | EOI End or Identily
6 | DAV Data Valid
7 | NRFD |Not Ready For Data
8 | NDAC | Not Data Accepted
g |IFC Interface Clear
10| SRQ Service Request
11, ATN Attention
12 | SHIELD | Screening on cable (connected

to 1271 safety ground)
13/ DIOS | Data Input‘Output Line §
14| DIO6 | Data input/Output Line 6
15! DIO7 | Data Input/Qutput Line 7
16 DIC8 | Data Input/Output Line 8
17 REN Remote Enable
18: GND 8 | Gnd wire of DAV twisted pair
19| GND 7 | Gnd wire of NRFD twisted pair
20| GND 8 | Gnd wire of NDAQG twisted pair
21| GND 9 | Gnd wire of IFC twisted pair
22| GND 10 | Gnd wire of SRQ twisted pair
23| GND 11| Gnd wire of ATN twisted pair
24| GND 1271 Logic Ground {internally

] connectedto 1271 Safety Ground)

\, i A
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SK8§ - /O Port

This is a 15-way Cannon ‘D’ type socket, fitted
with screw locks for strain relief, It provides for
inpats and outpuis as listed below; for more
information refer to Section 4,

A spare D type socket is provided with each new
instrument, so that users can make up a connector

to fit this plug to suit their own instatlations.
Refer to Section 1, page 1-5.

Pin Layout
8 rt .
o o 6o 0 g 6 o
o oo o0 00
WL 9 )

Pin Designations

Pin | Name Function |

1 | SHIELD
2 | HIGH LIMIT_L Flag - low true
3 | LOWLIMIT L Flag - low true
4 | DATAVALID L Flag - low true
5 | SAMPLING_H Flag - high true
6 | TRIG. TOOFAST_L | Flag-lowtrue
7 | DIGITAL COMMON
g | ANALOG OUTPUT | (Option 70 only)
g | OVERLOAD_L Flag - low true
10 | AN. O/P ENABLE_L | Input- low true
11 | SPARE
12 { SPARE
13 | HOLD_L Input - low true
14 | DIGITAL COMMON
15 | ANALOG O/P OV (Option 70 only)

\ -
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Section 3 - Basic Measusements.

SECTION 3
Basm Measurements

.........

.....

instrument. Descriptions of these other features can be found in Part 2, Section 4.

The Measurement Task
With the external circuit properly connected, any measurement requires us to take two
actions:

1. Configure the instrument;

2. Tngger the measurement and read the result.
The 1271 allows us to choose from many actions to control these processes. As an
introduction, we shall concentrate on the selections for taking basic measurements of
AC and DC Voltage, AC and DC Current; and Resistance. These are not complicated
- all we need to do is to work through the instrument’s selection menus.

Introduction to the Front Panel

The two displays on the front panel deal with different aspects of operation. We set up
the instrument’s configuration using menus shown in the right-hand (dot-matrix)
display, then readings appear in the lefi-hand (main) seven-segment display.

Beneath the dot matrix display, all keys other than the Power key are associated with
menus. The keys beneath the main display are direct action keys, associated with
triggers, remote control, and instrument reset.
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Menu Keys

ACY Ohma pel ACl Inpist Honitor | Test Math WERATLENRA

There are two classes of front panel menu keys; those that lead to an immediate change
of mstrument state (i.e the major function keys DCV, ACV, Ohms, DCI, ACI), and
those that do not (Status, Config, Cal, Input, Monitor, Test, Math).

As well as the menu selection keys, there are seven soft function selection keys which

have different actions depending on the selected menu. An arrowhead printed on each
soft key lines up with a label which defines the action of the key (DCV menu version

shown above).
Also, system messages (all in capitals) may appear, these assist to clarify operation.

The labelled soft keys have actions which fall into the following classes:

 Select another menu.

* Enable or disable a facility (e.g. 2 or 4-wire in Ohms). When enabled, the soft key
label is underlined by a cursor.

* Trigger a direct action (e.g. ‘Full’ in the TEST menu activates a full selftest).

An error message appears if a selection cannot be executed (e.g. option not fitted).
3-2
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Numeric Keyboard'

z‘ pev |ACV |l Ohms }I DCI |ACI [l Input || Monitor || Test

Some menu and soft function keys, shown above, also act as a keyboard for entry of
parameters such as math constants, limits, bus address, etc. The data entered is purely
numeric, and can consist of either a keyboard-entered value or the value of the most
recent reading.

Exit from Menus

We can generally exit from any menu by selecting another menu key. For those menus
where the keyboard is active, we can exit by pressing either Enter or Quit. For some
menus, a special soft key permits exit by a single keystroke.
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Major Function Keys: DCV, ACV, Ohms, DCI, ACI.

Each of these function keys defines a separate measurement state and activates its
corresponding menu on the display. Changing a selection therefore commands a
change of measurement state.

Each function has its associated CONFIG (Configuration) menu, which we canuse tr -
set up ‘function-dependent’ parameters such as resolution and filter settings. Once se.
up, the instrument remembers the pattern of parameter conditions in that function, so
that when we reselect it on a later occasion, 1t remains set up as before until we change
it or turn off the instrument power.

Instrument Options

Finally itis necessary to point out that although the keys for all the functions are present
on the front panel, certain options (ACV, L or I) may not have been purchased. In these
cases, the following tour is not disrupted by missing out a whole sequence related to one
of those options. For this purpose a reminder is attached to the heading of each of the
optional function sequences in the form of the option number.
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Initial State at Power On

To see this condition, ensure that the instrumeni has been correctly installed in
accordance with Section 2, and Operate the Power switch on the front panel.

The instrument is forced into the following state:

Function DCV
Range 1kV
Resolution 6'/2 digits
Input Front
Filter Off

Fast Off
Remote Guard Off
Ratio Off
Monitor Off
Math Off

The 1kV range is underlined, showing the active selection. Autorange can be selected,
the range it makes active also being underlined. It can be cancelied by any range
selection, or by pressing the Auto key a second time (in this case itreverts to the auto-
selected range). Ranges themselves cross-cancel.

Leave the power switched on. We have to distinguish between three main types of
action builtinto the operation of the softkeys. These are defined overleaf, together with
the shorthand conventions we use in the quick tour to refer to them.
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Soft Key Conventions

Now look at the soft keys (the ones with the arrowheads) to make some distinctions in
a little more detail. Each soft key’s action is defined by the legend presented above it
on the display. The legends usually define three different types of soft key:

Choice key Chooses one of several possible states. Deselection is by cross-
' cancelling, i.e. by selecting another state.

(The ranges on the DCV menu are Choice keys).
cursor underline indicates ‘active’,
no cursor indicates ‘not active’.

Toggle key Activates a particular facility - a second press when its state 1s active
will cancel 1t.
(‘Filt’ on the DCV CONFIG menu is a Toggle key).
cursor underline indicates ‘active’,
no cursor indicates ‘not active’.

Menu key . Activates another menu - cursor not used. The whole aim of
branching via a menu is to gain access to further grouped state keys

at an end of the branch.
(‘Resl’ on the DCV CONFIG is a Menu key).

N.B. When introducing soft keys in this text we shall differentiate between the three
types (to avoid lengthy paragraphs) as follows:

Choice key Underlined e.g. 100mV
Toggle key Underlined italic e.g Filt
Menu key Not underlined e.g. Resl

Note that this is purely a short method of identifying the type, and bears no relation to
its physical appearance on the instrument.
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Quick Tour of the Major Function Menus
The following introduction takes the form of a quick tour of the main functions, starting
from Power On. Torelate the descriptions to the physical appearance, process through

the sequence as indicated by the pointer ( 7).

DCV Menu (See the figures on pages 3-2 and 3-5)
This menu defines the following choice keys.

Auto The range it makes active is also underlined. As well as being cancelled by
any range selection, it can also be cancelled by re-pressing the Auto key
itself (in this case the instrument reVerts o the auto-selected range).

Ranges: 100mV A 10V 100V 1kV
DCV Configuration

(Resolution, LP Filtering and F ast)

[@ Press the Config key to see the DCV CONFIG menu:

DGV CONFIG:

[ofem [~~~ T~ TATAT= 0 d

Resl: Displays the DCV RESL menu, to select the resolution for the reading.

Filt. Selects a two-pole analog filter for increased noise rejection; when active, the
Filt annunciator is lit on the main display. Cancel by pressing the Filtkey a
second time. Filt is not selected at Power On.

Fast. Provides higher read rates at some increase in uncertainty due tonoise. Cancel

by pressing the Fast key a second time. Fast is not selected at Power On.
3-7
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DCV Resolution

I Press the Resl key to see the DCV RESL menu:

{a.

AN
}| Quit

et
Exp

This menu defines the following choice keys:
5'/2 digits resolution
6'/2 digitsresolution
7'/2 digits resolution
8'/2 digits resolution

AN
Entar

Power :
{10 ml

00 I~ KK K

As you can see, this permits the choice of any resolution between 5'2 and 8Y/2 digits.
Power On setting is 6*2 digits.

Transferring from the DCV RESL menu back to the DCV CONFIG menu is by
pressing the Config key.

Transferring from either menu back to the DCV menu is by pressing the DCV key.
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DC Voltage - Movement between Menus

i T S ]
| |
| |
! |
| 7 |
I |
I — ""DCV CONFIG H

Resl IS DCVRESL gy

£it
Fast Page3-8
Page 3-7

Broken lines indicate use of hard keys
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AC Voltage (Options 10 & 12)

ILF  press the ACV key to see the ACV menu:

Eﬂl?luﬁ!l?i

Monitor
A

This menu defines the following choice keys.

2

The range it makes active also being underlined.
As well as being cancelled by any range selection, it can also be

cancelled by re-pressing the Auto key (in this case itreverts to the auto-
sclected range).

Ranges:  100mV 1V 10V 100V 1kV

S .- WY
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ACV Configuration
(Resolution, LP Filtering, ACIDC Transfer, and DC Coupled)

Iz Press the Config key to see the ACV CONFIG menu:

AV CONFIG:

RN T

J{ Config
1

N

UL LT

~
Exp

P
Enter

M

-

This menu defines the following soft keys.

Resl and Filt are menu keys, but Tfer and DCcp are roggle keys.

Resl:
Filt:

Tfer.

DCcp:

Displays the ACV RESL menu, where the resolution for the reading
can be selected.

Displays the ACV FILT menu, to extend the LF bandwidth to the
lowest frequency to be input.
(Option 12 only) Selects electronic AC-DC wansfer for AC measure-

ment, improving linearity and temperature performance. Tfer is
selected at Power On.

Selects DC coupled measurement configuration. We can therefore
choose to measure either the RMS of a combined AC and DC signal
(DC Coupled - DCcp On), or just the RMS of the AC component (AC
Coupled - DCcp Off). DCcp must be selected for any input of
frequency less than 40 Hz. DCcp is not selected at Power On.
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ACV Resolution

B Press the Res| key to see the ACV RESL menu: —

Status Conlig PN FaN FaN FaN PN (/\ N Cat Powert
1 2 3 4 +- Exp lEntsr Cuit 1o =l

This menu defines the following choice keys:
5 5 digits resolution
6 6% digitsresolution

Power On setting is 6'/2 digits.

[[? Transfer back to the ACY CONFIG menu by pressing the Config key.
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ACV Filter (Option 10)
I’ press the Fitt key to see the AGV FILT menu:

Cal

N
Quit

This menu permits any one of four LF filters to be used for AC Voltage measurement.
Each choice key selects a filter whose lowest pass frequency is as shown.

e e

g

Power On setting is TkHz.

ACYV Filter (Option 12)

Cat

N FaN ot ~ Power
4 +h- Exp Entar o =ik

This menu permits any one of four LF filters to be used for AC Voltage measurement.
Each choice key selects a filter whose lowest pass frequency is as shown.

Power On setting is 100Hz.
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AC Voltage - Movement between Menus

-

~~~~~~~ "AC CONFIG _
Fitt 5 6 | 1

Tfer (Option 12) Page3-12 |
DCcp

Page3-11

Option 10 Option 12
ikHz 100Hz
360HZ

age3-13

Broken lines indicate use of hard keys
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Resistance (Option 20)

5 Transfer to the OHMS menu by pressing the Ohms key.

One of three possible menus will be displayed by pressing this key, depending on the
most recent earlier selection in the Ohms function.

OHMS This is the normal resistance mode, offering both 2-wire and 4-wire
measurements, in decade ranges from 10Q to 1M{2. The higher ranges
1MQ to 1GQ are the subject of the HIQ menu, and a TRUS menu is
included, both are described later.

Auto  The range it makes active is also underlined.
As well as being cancelled by any range selection, Auto can
also be cancelled by re-pressing the Auto key (in this case it
reverts to the auto-selected range).

The OHMS menu is selected On at Power On.
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OHMS Configuration
(Change § Mode, Resolution, Filter, Fast, Low Current and 4-Wire Operation)

L5 Press the Config key to see the OHMS CONFIG menu:

.

T

Chg and Resl are menu keys, but Filt, Fast, Lol, and 4w are toggle keys.

Chg:
Resl:

N
L2

frome
il

E -

Displays the CHANGE menu, which gives the choice of selecting
either the OHMS, HIQ or TRUC menus.

Displays the OHMS RESL menu, where the resolution for the reading
can be selected.

Selects a two pole analog filter for increased noise rejection. When
selected, the Filt annunciator on the main display is lit.

Filt is not selected at Power On.

Selects higher read rates at some increase in uncertainty due to noise.
Fast is not selected at Power On.

Selects a set of lower value measurement currents necessary for certain
applications such as PRTs. Lol is not selected at Power On.

Selects 4-wire resistance measurements; where the constant current is
fed through the test resistance fromthe instrument's I+and I- terminals,
The resulting potential difference is sensed by the Hi and Lo terminals.
When selected, the 4w annunciator is lit on the main display. Other-
wise all measurements are 2-wire, current being sourced from the Hi
and Lo terminals. 4W§2 is not selected at Power On.
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OHMS Resolution

5" Press the Res! key to see the OHMS RESL menu:

SRR TN S SRR e
Config N N PN PN Cai
z 3 4 - Cuit

This menu defines the following choice keys:
5  5'2digits resolution
6  6'2digitsresolution
7 7'z digits resolution
8 82 digits resolution

This permits the choice of any resolution between 4*/2 and 8'/2 digits.
Power On setting is 6'/2 digits.

I'S°  Transfer from the OHMS RESL menu back to the OHMS CONFIG
menu by pressing the Config key.
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CHANGE 2 Menu
I'5"  Pressthe Chg key to see the CHANGE £ menu:

S

Powert
Oo =t

The CHANGE Q menuis accessible fromall three Ohms modes, and itself gives access
to all three modes. It defines the following menu keys, each selecting a different Ohms

mode menu:

Ohms  Selects the OHMS menu described above for the normal Ohms ranges.
Hig2 Selects the HIQ2 menu.
TruQ2  Selects the TRUSQ menu.
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Ohms - Movement between Menus

Broken lines indicate use of hard keys

Page3-15

I ey ¢  O'MS RESL

Eilt . 268728
Fast Page3-17
Lol
4w
_ CHANGEQ _ Page3-16

Qhms

HiQ

RIY

Page3-18

__TRUQ

See Page 27 See Page 23
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Higher Ohms Ranges (10MQ 10 1GSY)

[E? Press the HiQ key to see the HI{) menu:

§ 1271

! L .__ “.‘.%:
PaN N AN e PaN A~ Power
3 4 +- Exp Enter Quit B0 =l|E

The HIC menu gives access to the three higherranges not present on the normal OHMS
menu. The ‘Autorange’, ‘Fast’ and "Low Current’ facilities are not available, and t'

range of resolutions is resmicted. It defines the following keys:

10MQ, 100MQ and 1GQ are choice keys which each cause the instrument to enter the
selected range, but Ohms is a menti key.

{0MQ  Puts the instrument into its 10M£ rangé.
100MQ  Puts the instrument into its 100M€2 range.
1GQ  Puts the instrument into its 1GQ range.

Ohms  Selecting Ohms in this menu causes the display toevert to the normal
OHMS menu.

The HIQ menu is not selected at Power On.

N.B. Whenever HiQ is active, in any menu, pressing the hard Ohms function key
will display this HIQ menu.
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HIQ Configuration
The HIQ facility has its own configuration menu:

I5"  Press the Config key to see the HIQ CONFIG menu:

Chg and Res! are menu keys, but Filt and 4wQ are toggle keys.

Chg:

Resl:

Filt:

4wl

Displays the CHANGE menu, which gives the choice of selecting
either the OHMS, HIQ or TRUQ menus, as described earlier.
Displays the HIQ RESL menu, where the resolution for the reading
can be selected.

Selects a two pole analog filter for increased noise rejection. When
selected, the Filt annunciator on the main display 1s lit.

Filt is not selected at Power On.

Selects 4 wire resistance measurements; where the constant current 1s
fed through the resistance-under-test from the I+ and I- terminals of the

instrument, and the resulting potential difference is sensed by the Hi

and Lo terminals. When selected, the 4w annunciator is lit on the main
display. When not selected, all measurements are 2-wire with current

being sourced from the Hi and Lo terminals.
AwQ is not selected at Power On.
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HIQ Resolution

'S  Press the Resl key to see the HIQ RESL menu:

AN

R 3 R s
Satud Condig PN P PN PN P FaN AN Cal
0 1 2 3 4 - Exp Enter Quit

This menu defines the following choice keys:
5 5Y digits resolution
6 6% digitsresolution

Power On setting is 6'/2 digits.

[@"‘ " Transfer from the HIQ RESL menu back to the HIQ CONFIG menu by
pressing the Config key.

CHANGE to TRUQ

I Pressthe Chg key to see the CHANGE € menu:
II? Press the TruQ key to see the TRUC menu:
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HIQ - Movement between Menus

Broken lines indicate use of hard keys

u—._.—._.-_._.-u-...—-—-..»_-.—-—-

I ——

t 5 8
4wQ ] "~ Page3-22
Page3-21

_ CHANGEQ

Page3-18

" See Page 27 See Page19
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True Ohms Faciity

The TRUSQ mode generates two readings per measurement, The first is taken with th
constant current flowing; the second without the current, measuring any external EMFES
that may be present. The difference between the tworeadings is then calculated, giving
an offset-corrected measurement.

The menu defines the following keys:
The Range keys are choice keys, but Ohms is a menu key.
Auto, and the 10Q - 100kQ range keys act normally to set the instrument range.

Ohms  Selecting Ohms in this menu causes the display toreverttothe normal
OHMS menu.

The TRUQ menu 18 not selected at Power On.

N.B. Whenever TruQ is active, in any menu, pressing the hard Ohms function key
will display this TRUS menu. _—
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TRUQ Configuration
5" Ppress the Config key to see the TRUQ CONFIG menu:

THUQCONFIG:  Ghg  Rest  Fit  Fast

This menu defines the following keys:

Chg and Res| are menu keys, but Eilfand Fast are toggle keys.

Chg:

Resl:

Displays the CHANGE menu, which gives the choice of selcctmg
either the OHMS, HIQ or TRUS menus, as described earlier.
Displays the TRUS2 RESL menu, where the resolution for the reading
can be selected.

Selects a two pole analog filter for increased noise rejection. When
selected, the Filt annunciator on the main display is lit.

Filt is not selected at Power On.

Selects higher read rates at some increase in uncertainty due to noise.
Fast is not selected at Power On.
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TRUQ Resolution

@ Press the Res! key to see the TRUGQ RESL menu:

. TRUQRESL:

This menu defines the following choice keys:
5 5'hdigits resolution
6  6' digitsresolution
7 7 digits resolution
8 8! digits resolution
This permits the choice of any resolution between 5if and 8%/2 digits.
Power On setting is 6'/2 digits.

@ Transfer from the TRUQ RESL menu back to the TR
menu by pressing the Config key.

UQ CONFIG

CHANGE back to Ohms
L5  Press the Chg key to see the CHANGE € menu:

IS Press the Ohms key to revert 10 the OHMS menu:

We have now moved through all the resistance menus, and back to the basic OHMS

menu.
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TRUQ - Movement between Menus

Broken lines indicate use of hard keys

|
|
|
1
Chg ‘
Res| = TRUQ RESL .
Fift £6718
Fast Page3-26
Page3-25

Page3-18

__HIQ
See Page 23

- SePagef
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DC Current (Option 30 with Option 20)

'@ Press the DCI key to Transfer from CHMS to the DCI menu.

DCI Menu
This menu defines the following choice keys.

Auto  The range it makes active also being underlined.
As well as being cancelled by any range selection, it can also be

_ cancelled by re-pressing the Auto key (in this case itrevertsto the auto-
selected range).

Ranges:  100pA 1mA 10mA  100mA 1A

s
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pCI Configuration
(Resolution, LP Filtering and Fast)

5 Press the Config key to see the DCI CONFIG menu:

ol CONFIGE Res! Fiit Fast

Resl:  Displays the DCI RESL menu, where the resolution for the reading
can be selected.

Filt: Selects a two pole analog filter for increased noise rejection. When
selected, the Filt annunciator on the main display is lit.
Filt is not selected at Power On.

Fast.  Selects higher read rates at Some increase in uncertainty due to noise.
Fast is not selected at Power On.
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pCI Resolution

@ Press the Res! key to see the DCI RESL menu:

This menu defines the following

5 52 digits resolution
6  6'hdigits resolution

choice keys:

As you can see, this permits the choice of any resolution between 5'2 and 6'/2 digits.

Power On setting is 6'/2 digits.

Transferring from the DCI RESL menu back to the DCI CONFIG menu s by pressing

the Config key.

Transferring from either menu back to the DCI menu is by pressing the DCI key.
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DC Current - Movement between Menus

____________________ .

|

l

‘
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|
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AC Current (Option 30 with Options 10 or 12, and 20)

5"  Press the ACI key to see the ACI menu:

ACL: Auty 1004  1mA  10mA 100mA 1A

e — =

o 1 2 3 4 - lﬁxp l Entar {Oun { 10 =l :
i 5 6 7 8 9 . ~  flastrig datron
k ocv llacy Jloom |loa  |lac mput || Monktor || Test  Jf Main }

This menu defines the following choice keys.

Auto  Therange it makes active also being underlined.
As well as being cancelled by any range selection, it can also be
cancelled by re-pressing the Auto key (in this case itreverts to the auto-
selected range).

~BRanges:  100pA 1mA 10mA  100mA 1A
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ACI Configuration
(Resolution, LP Filtering and DC Coupled)

LS  Press the Config key to see the ACI CONFIG menu:

ACLCONFIG: - T DGep

oo

stxtus )] Config ~ ~ ~ -~ PN ~ ~
3o 1 2 3 4 - Exp Emer | Quk

1271

" K{c;
Cat Powat

This menu defines the following keys.

Filt is a menu key, but DCCpis-2 toggle key.

Filt:

DCcp:

Displays the ACI FILT menu, where the integration filter appropriate
to the signal frequency can be selected.

Selects DC coupled measurement configuration. We can therefore
choose to measure either the RMS of a combined AC and DC current
(DC Coupled - DCcp On), or just the RMS value of the AC component

(AC Coupled - DCcp Off). DCcp must be selected for any input of
frequency less than 40Hz. DCcp is not selected at Power On.
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ACI Filter (Option 10)
ﬂ? Press the Filt key to see the ACI FILT menu:

ACIFILT: 1kHz 360Hz  40H: 1OHZ
aum .
: 1271

. R " R R e
~ ~ ~~ ~ ~ o~ | o~ Power b
1 2 a 4 +- Exp Enter Quh 00 =i

This menu permits any one of four integration filters to be used for the AC Current

measurement. 1t defines the following choice keys, each selecting a filter with
recommended lowest frequency as shown below and on the dot-matrix display:

1kHz, 360QHz, 40Hz and 10Hz

Power On setting is 1kHz.
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ACI Filter (Option 12)
[@ Press the Filt key to see the ACI FILT menu:

ACLFILT: © O oM. oMz sz
'_ '-‘ ) A )

of four integration filters to be used for the AC Current

e following choice keys, each selecting a filter with
d on the dot-matrix display:

This menu permits any one

measurement. 1t defines th
recommended lowest frequency as shown below an

100Hz, 40Hz, 10Hz and iHz

Power On setting is 100Hz.
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AC Current - Movement between Menus

k> I ol N
|
|
P Contig
e < B
i |
| |
i Y |
“““““““ ACI CONFIG _ |
Fitt ‘
DCep i
Page3-33 l
g ACIFLT gl
Option 10 | Option 12
ikHz 100Hz
360Hz 4QHz
AQ0Hz 10Hz
Broken lines indicate use of hard keys 10Hz 1Hz
Page3-34 &35
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Section 3 - Basic Measurements

'Input’ and 'Status’ Keys

So far in this section, we have concentrated on the menus of the keys which select the
type of physical quantity to be measured - we call them the Main Function keys. With
these, we can configure the functions so that basic measurements conform to our
requirements. Obviously the instrument is capable of more sophisticated operation
than just taking straightforward measurements.

These are discussed in subsequent sections, but there are two keys which are relevant
to basic measurements.

Input Key

The Input key and its menu permit us to select any one of the three external connections

into the multimeter. These are: the Front terminals; and the two input connectors on

the back panel: Channel A and Channel B. The Input key also allows us to scan

Channels A and B alternately, performing two simple calculations on the resulting

readings:

A-B: the absolute difference between the two readings, is useful to compare an
unknown signal at Channel A with a reference signal at Channel B.

A/B: the ratio between the two readings, permits such measurements as AC-to-DC
transfers at speeds well in excess of those attainable by thermal transfer.

We can also combine the two calculations. With both selected, the result of the

normalized 'deviation' calculation ({ A-B}+B) is produced on the Main display.

-Status Key
Using the Status key, we canreview the instrument parameters which are currently set
up, over and above those indicated by the annunciators on the main display.

In addition, the IEEE 488 bus address can be displayed and changed if required.
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INPUT Menu
5 pressthe Input key to see the INPUT menu:

INPUT:  Frt' ChA  CHB  FemG SCAN: AB  AB

F  essw .
PN N
Eyp | Enter Cut
g Last rtig ]
Honitor || Test HHath 2

T A

SCAN is a menu which defines only the twokeys A-B and A/B. They interact with the
otherkeys of the INPUT menn, so six softkeys are defined. When all six are unseler+~d,
an isolated-input state is defined. There is no INPUT CONFIG menu.

Rem@Gis astraightforward toggle key. The other five interact (see the opposite page)
but first here are their facilities:

Frnt Activates Front Input terminals only.

ChA  Activates Rear Input Channel A only.

ChB  Activates Rear Input Channel B only.

Hem(@ This activates Remote Guard configuration, decoupling the interna
guards from LO and connecting them to the Guard terminal. Itcanb
applied to any of the other selections in the two menus, When selectec
the RemG annunciator on the main display is lit,

A-B Activates the Rear Input Channels A and B.

Readings are taken alternately from each channel;
then the Channe! B reading value is subtracted from the Channel
value to produce the measurement shown on the main display.

3-38



Section 3 - Basic Measurements

A/B Activates the Rear Input Channels A and B.
Readings are taken alternately from each channel;

then the Channel A reading value is divided by the Channel B value
to produce the measurement shown on the main display.
-Bwith A/IB
Activates the Rear Input Channels A and B.
Readings are taken alternately from gach channel:
the Channe! B value is subtracted from the Channel A value;
then the Result is divided by the Channel B value to produce the
measurement shown on the main display. '
This is the normalized ‘deviation’ value: [ (A-B)+ B)l

X

|

Power-On input Default
Frnt (Front Input) is selected On at Power on. All other selections are Off.

Soft Keys - Interaction
Ernt, ChA and ChB act as choice keys, also cross-cancelling A-B and A/B.
However; when one of these three inputs is selected, a second press will deselect it, as

if its key were a toggle key.

A-Band A/Bactas toggle keys,asa second press cancels and they can both be selected
together. However; either will cross-cancel Ernt, ChA or ChB.

Rem@Gis a normal foggle key.

Total Isolation State
All facilities on these two menus can be deselected, whereupon the DMM has no input.

This state is useful in a remote control system, to isolate the DMM from the system’s
analog bus.
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Instrument Status Reporting

5" Press the Status key to see the STATUS report:

STATUS: KNG MOD © RNG  INF © FIL

Status is a complete report of the most recent selections made using any of the various
menus. It can be used at any time as a fast means of checking that the DMM selections
are suitable for the measurement being made. '

ﬂo = 2

The legends shown in the above diagram do not actually appear, they only mark the
approximate positions for legends which can appear. Each is an abbreviation which
merely acts as a key to the list below. The meaning and possible parameters which
appear in each position are given in the list:

Abbr. Meaning Possible Parameters

FNC Function DCV, ACV, OHMS, TRUS, HIC}, DCI, ACI, SPOTE.

MOD Modifier DCcep, Lol.

RNG  Range Auto; 100mV, 1V, 10V, 100V, 1kV;
10Q, 1009, 1kQ, 10k, 100kQ, IMQ, 10MQ, 100MQ, 1GL;
100pA, 1mA, 10mA, 100mA, 1A,

INP  Input Frnt, ChA, ChB, Open, A-B, A/B, Devn.

FIL Filter 1kHz, 360Hz, 100Hz, 40Hz, 10Hz, 1Hz.

FAST Fast Fast.
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Status Configuration
(IEEE 488 Bus Address, Power Line Frequency, Serial Number/Software Issue)}

(5 Press the Config key to see the STATUS CONFIG menu:

STATUS CONFIG:

This is a menu, defining the following ment keys.

Addr:  displays the ADD RESS menu, to review and change the IEEE-488
bus address of the instrument.

Line:  displaysthe LINE menu, toreview the power line frequency setting for
the instrument.

Serf#:  displays the SER# menu, to review the serial number and software
issue of the instrument.

3-41



Section 3 - Basic Measurements
IEEE 488 ADDRESS

I3 Press the Addr key to sce the IEEE 488 ADDRESS:

" ADDRESS =

This menu permits entry of a value to be used as an IEEE-488 bus address.

Inidally, the menu displays the present address value, and the numeric-keyboard keys
are activated. Any valid numeric value (0-30) may be entered. |

Pressing Enter stores the new value (or restores the old value if unchanged), but
pressing Quit leaves the old value intact.

Either Enter or Quit causes exit back to the STATUS CONFIG menu.

I'5°  Transfer from the ADDRESS menu back to the STATUS CONFIG
menu by pressing the Config key.
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LINE Frequency

@ Press the Line key 10 5€¢ the LINE frequency:

This displays the power-line frequency to which the instrument has been adapted.
Only two settings are possible: s(Hzor 60Hz. The adaptation cannot be altered except
in one of the calibration menus. Once adapted, the setting is not lost when the

{nstrument power i3 turned off.
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SER# Dispiay

@ Press the Ser# soft key to sec the SER# display.

Inspect the instrument serial number and software issue number (the
latter is given by the last four digits).

N S'E&# £ .xﬁxxxxx-._x'x-.,.ix U SIW 1SS = XX Xx & N
. m oo i . -}
, \ , L 11271

Statue | Contig PN P | e ~~ o~ FaN A i Cal Pawer |i
1 2 3 4 +- Exp Enter Cuit o =l

This display is for information only. The serial number cannot be altered exceptin one
of the calibration menus, and this facility is only provided for use during manufacture.
Once changed, the number is not lost when the instrument power is turned off. The
software issue number (last four digits) is embedded in the software itself, and is not
user-alterable.

o
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s pektene

Status Reporting - Movement between Menus

LINE

Page3-41 “Line Frequecy |
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Conclusion

We have now come to the end of our introductory tour of the main menu keys. Thisis,
however, far from the end of the instrument’s facilites. Now you are more familiar with
the operation of the front panel, it is not necessary to continue in the same sort of

programmed way.

You will find that the information in Part 2 is presented in a more concise and accessible
form than here in Section 3. -Your familiarity with the instrument will allow you to
progress rapidly to the facilities you wish to investigate.

In Part 2, Section 4 deals with the manual selection of the facilities not covered here,
and Section 5 is devoted to the operation of the instrument via the IEEE 488 Interface.
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PART 2

Operation of the 1271

Section4  Using the 1271

Section5 Systems Apphcat;onvra the IEEE 488

Interface
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Section 4 - Using the 1271

SECTION 4
Using the 1271

Preliminaries

This section details the methods of using the instru-
ment, divided so as to provide an easy reference for
particular functions and facilities. The divisions
are as follows:

Functions Facilities

DC Voltage, Input Control,
AC Volage, Status Reporting,
Resistance, Monitoring,

DC Current, Math, Test,

AC Current Calibration

The descriptions include: methods of connection,
input limits, types of configurations, methods of
access to facilities, and calculations available.

Where appropriate, examples of procedures are
given in a format similar to that used in Section 3.
Although the menus for external and self calibra-
tion are shown, all routine calibration should be
referred to Section 8; or Section 1 of the Calibration
and Servicing Handbook.

Instailation
Before using the instrument, it is important that it
has been comrectly installed as detailed in Section 2.

Limiting Characteristics
Maximum inputs are detailed in Section 6.

Safety

The 1271 is designed to be Class 1 equipment as
defined in IEC Publication 348, and meets the
safety requirements of UL 1244, ANSI C39.5
(Draft 5) and BSI 4743. Protection is provided by
a direct connection via the power cable from
ground to exposed metal parts and internal ground
screens. The power cable line connection must
only be inserted in a socket outlet provided with a
profective ground contact, and continuity of the
ground conductor must be assured between the
socket and the istrument,

WARNING:
Any interruption of the protective gound con-

ductor inside or cutside the instrument, or dis-
connection of the protective ground terminal
may make the apparatus dangerous. Inten-
tional interruption is prohibited. The terminals
marked with the = symbol carry the input
to the 1271. These terminals and any other
connections to the source under test could carry
lethal voltages. Under no circumstance should
users touch any of the front or rear panel termi-
nals unless they are first satisfied that no dan-
gerous voltage is present.

CAUTION:
The /A symbolisused to remind users of special

precautions detailed in this handbook, and is
placed next to terminals that are sensitive to
overvoltage conditions.
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Interconnections

Interconnections - General Guidelines

Imporiance of Correct Connections -
When calibrated, the 1271 is capable of providing
highly accurate traceable measurements. To attain
this, it is necessary to make connection to any

external circuitry or load, correctly. A fow general
guidelines for comect external connection are
given in the following paragraphs.

Sources of Error

Thermal EMFs

These can give rise to series (Normal) mode inter-
ference, particularly where large currents have a
heating effect at junctions. In otherwise thermoe-
lectrically-balanced measuring circuits, cooling
caused by draughts can upset the balance.

E-M Interference

Noisy or intense electric, magnetic and electro-
magnetic effects in the vicinity can disturb the
measurement circuit. Some typical sources are:

¢« Proximity of large static electric fields.

« Fuorescent lighting.

* Inadequate screening, filtering or grounding of
power fines.

* Transients from local switching.

* Induction and radiation fields of local E-M
transmitters.

* Excessive common mode voltages between
source and load.

The disturbances can be magnified by the user’s
hand capacitance. Electrical interference has
greatest effect in high impedance circuits. Separa-
tion of leads and creation of loops 1n the circuit can
intensify the disturbances.

Lead Reslistance
The resistance of the connecting leads can drop

significant voltages between the source and load,
especially at high load currents.

Lead Insulation Leakage

This can cause significant errors in measurement
circuits at high voltages. Some insulating materials
suffer greater losses than others, e.g. PVC has more
leakage than PTFE.
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Section 4 - Using the 1271

Avoidance Tactics

Thermal EMFs:

Screen thermal junctions from draughts.
Allow time for thermal equilibrium to be
reached before taking readings.

Use conductors, joints and terminals with a
good margin of current-carrying capacity.
Avoid thermoelectric junctons where pos-
sible:
»  Use untinaed single-strand copper wire of
high purity.

+ Avoid making connections through Nickel,

Tin, Brass and Aluminium. If oxidation is
aproblem use gold-plated copper terminals,
and replace the terminals before the plating
wears off.

« If joints must be soldered, low-thermal sol-
ders are available, but crimped joints are
preferred.

» Uselow-thermal switches and relays where
they form part of the measuring circuit.

» Balance one thermal EMF against another
in opposition, where possible. (Switch and
relay contacts, terminals etc.)

E-M Interference:

L]

Choose as “quiet” a site as possible (a screened
cage may be necessary if interference is heavy).
Suppress as many sources as possible.
Always keep interconnecting leads as short as
possible, especially unscreened lengths.
Runleads together as twisted pairsin acommon
screen to reduce loop pick-up area, but beware
of leakage problems and excessive capacitance.
Where both source and load are floating, con-
nect Lo to ground at the source to reduce com-
mon mode voltages.

Lead Reslstance:

Keep all leads as short as possible.

Use conductors with a good margin of current-
carrying capacity.

Use Remote Guard or 4-wire connections
where necessary.

Lead Insulation Leakage:

Choose low loss insulated leads - PTFE is preferred
to PYC. When running leads together in screened
pairs, avoid large voliages between leads in the
same screen; especially if using PVC insulation.
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Functions - DC Voltage

Functions

Measurement of DC Voltage

Generalized Procedure

DCV Key and Menus
A description of the User Interface is given in

Section 3 for the main functions. If you are unfa-
miliar with the front panel controls, you should
complete the quick tour which starts on Page 3-5.
Specific reference to DC Voltage measurement

appears on Pages 3-5t03-9. If youare familiar with
the controls, but need a reminder of the way a
particular facility can be selected; movement
among the DGV group of menus is described by the
following diagram:

____________________ _.|
|
|
I

- |
||
| |

———————  DCV CONFIG | N I

Resl —
Fitt
fast

44



Functions - DC Voltage

Section 4 - Using the 1271

Setup Sequence

The sequence of operations below is arranged to
configure a DC voltage measurement raprdly from
the power on default state. In general, it is quicker
to use toggle or choice soft keys on one menu
before selecting another menu key.

Obviously, once the instrument has been set up to
one configuration, that becomes the starting point.

.

L3

*

.

[ ]

Press the DCV key - the power-on default
range state is shown on the DCV menu.

Select a range or Auto, as required.
Press the Config key.
Choose Filt and/or Fast, if required.

Press theResl key if you wish to change the
resolution of the Main display.

~ DCVCONRG

RN Reel FEEER

The display changes to DCV RESL menu
showing '6', the power-on default state.

B

Press the soft key for the required resolution.
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Functions - DC Voltage

Input Connections

Simple Lead Connection
For the majority of applications the simple lead

connection shown (without selecting remote
guard) will be adequate. The disadvantage of this
simple arrangement is that the connecting leads
form a loop. If a stray altemating magnetic field
(e.g. from the line transformer of a neighbouring
instrument) passes through the loop, it will behave
as a single turn secondary winding inducing un-
wanted AC voltages into the measuring circuit.
Use of a twisted pair will reduce the loop area and
adjacent twists will cancel any induced voltages. If
problems with stray pick-up are encountered, it is
recommended that a screened twisted-pair cable be
used with the screen connected to the Lo terminal.

f i N

) 1

Common Mode Rejection -

Use of Remote Guard Connection

The Guard terminal should be used with Remote
Guard selected when the source to be measured
presents an unbalanced impedance to the
measuring terminals, and common mode voltages
are present.  Regardless of how the Hi and Lo
terminals are connected, the Guard terminal
should be referred to the source of common mode

voltage, as shown in the examples below. This
ensures that errors caused by common mode
currents in the measuring circuit are minimized by
providing a separate common mode current path.

[ )
Hi :

Hi Yem,

Lo

Guard
O,___

R1,C1 = Inputimpedance
R2, €2 = Inputto-Guard
leakage impedance
R3,C3 = Guard-to-Case
leakage impedance
Vemt, = Common Mode
Vem? Voltages
Iem = Common Mode
Current
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internal Guard Connectlons Selection of Remote Guard (RemG)

Remote Guard notselected: AllGuardinputsare To switch to Remote Guard, we enter the INPUT
internally connected to Lo. This includes the menu:
Guard terminal on the front panel and pin 19 of each

of the two rear input plugs, as connected using the © Press the Inputkey.
Input mene. The INPUT menu is displayed:

Remote Guard selected: The shields and tracks

are disconnected from Lo and connected to the
Guard terminal, or pin 19 of one or both of the rear ™
input plags, whichever combination is in use.

« Press the soft key under RemG on the menu

N . . i 1 i e
The simplified diagram below illustrates the gﬁgigy to set the instrument into Remo

switching arrangement: :

r )

to Guard terminal
or Guard pin of
selected input

to Guard

a;',‘ i;:f’ks The key acts as a toggle, so a second press

deselects RemG, reverting to Local Guard.

Remote

10MQ
to Lo terminal
of Lo pin of
selected input
‘MECCA
. v,
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Functions - AC Voltage

Measurement of AC Voltage (Options 10 & 12)

Generalized Procedure

ACV Key and Menus

A description of the User Interface is given in
Section 3 for the main functions. If you are unfa-
miliar with the front panel controls, you should
complete the quick tour which starts on Page 3-5.
Specific reference o AC Voltage measurement

| S “ACY CONFIG

Resl

appears on Pages 3-10 to 3-14. If you are familiar
with the controls, but need a reminder of the way a
particular facility can be selected; movement
among the ACV group of menus is described by the
following diagram:

Fift

JTfer (Option 12)

Decp

2pot

4-8

__ ACVFLT
Option 10 | Option 12
1kHz 100Hz
260Hz 40Hz
40Hz 10Hz
10Hz 1Hz
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Section 4 - Using the 1271

Setup Sequence

The following sequence of operations is arranged
so as to configure an AC voltage measurement
rapidly from the power on default state. In general,
itis quickerto use toggle or choice softkeyson one
menu before selecting another menu key.
Obviously, once the instrument has been set up to
one configuration, that is the starting point.

« Pressthe AGV key - the power-on defaultrange
state is shown on the ACV menu.

ACY

» Choose a range or Auto, as required.
« Press the Gonfig key - Ter is already selected.

{Option 12 only)

Caniig

T el
RS 1&*&%& SRR

SN

« Deselect Tfer if not required. Select DCcp if
required.

« DCcp must be selected for input frequencies
less than 40Hz

To Alter the Main Display Resolution:
« Press the Restkey.

B ACV"ON» -

W R SERTNER

The display changes to ACV RESL menu
showing ‘6’, the power-on default state.

T
s

 AGVRESL

= Press one soft key to choose the required
resolution.

To Alter the Filter Frequency:

« Press the Config key.
« Press the Filtkey.

AGY CONFIG

X \; \- 2oty
AR

The display changes to ACV FILT menu
showing ‘1kHz’ {Option 10) or ‘100Hz’
(Option 12), the power-on default state.

Option 10

ACV FIL’!

ACY m‘r '

«  Press one soft key to choose the required
filter frequency.
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Functions - AC Voltage

Input Connections

Lead Capacitance

Whereas for DC voliage measurement the
resistance of the connecting lead is generally
unimportant; with AC voliage measurement the
capacitance can give rise 0 an appreciable
shunting effect, causing source loading as well as
voltage drop in the leads. In the Datron 1501 Lead
Kit, the approximate Hi and Lo capacitance of the
low thermal emf lead with spade terminals is 65pF;
for other leads it is 160pF. In extreme cases, using
separate leads can reduce capacitance (dependent
upon spacing but typically 4pF) but at the risk of
adding induced signals.

Induced Interference

Wwith DC measurement, any induced (normal or
‘series’ mode) component can usually be removed
by low-pass filtering. But with AC measurement,
the relative frequencies of both the required and
induced signals carry more significance, as any
filtering must be selective to avoid degrading the
required signal. It is generally more effective t0
reduce the interference before it is induced, by
operating in a quiet environment, €.g & screened
cage, if possible.

4-10

Common Mode Rejection

The principles of remote guarding, outlined in the
description of DC voltage measurement, apply
generally to AC voltage measurement. Butfor AC,
a further advantage can be gained by using the
remote guard as a screen for the input leads, if the
source impedance is low enough not to be shunted
by the extra capacitance,

Lead Length

In all cases, AC voltage measurement accuracy is
enhanced by shortening the leads to the mintmum
practicable length, to reduce lead capacitance and
loop area.

lead Impedances
The table below gives the approximate impedances
of the leads in the kit at different frequencies:

Frequency Impedance for
lead capacitance =

4pF  65pF  160pF
100Hz 400MQ  20MQ  10MQ
tkHz 40MO 2MQ IMQ
10kHz 4MQ  200kQ  100KQ
100kHz 400k 20kQ  10KQ
iMHz 40k 2KQ 1kQ B
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Measurement of Resistance

Chms Key and Menus
A description of the User Interface is given in

Section 3 for the main functions. If you are unfa-
miliar with the front panel controls, you should
complete the quick tour which starts on Page 3-5.
Specific reference to Resistance measurement
appears on Pages 3-15 to 3-27. If you need a
reminder of the way a particular facility can be

selected; movement among the Ohms group of
menus is described by the diagram below.

Note: Once activated, aresistance mode (normal Ohms,
TruQl or HiQY) stays active unil it is changed, or the
instrument power is removed. Thus the Ohms key
always selects the active mode's title menu; and the
Config key selects the active CONFIG menu.

OHMS

_ CONFIG; _
Chg

Rest >[It

Eift

Lol
440

At Power-on
From Hi © menu 3 1k
10kQ
J00KG
IMQ
Ohms
HIQ
TruQ

TRU ©

CONFIG

Chms Chg. [
Resl
TRUQRESL o £it
Fadl

mmme Hl O RESL

Resi
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~+ Select any of Filt, Fast, Lol and/or 4wQ, if

Section 4 - Using the 1271 Functions - Resistance

Setup Sequence o
The following three sequences of operations are To Alter the Main Display Resolution:

arranged s as to configure a Resistance measure- « Press the Reslkey.
ment rapidly from the power on default state. In
general, it is quicker to use toggle or choice soft
keys on one menu before selecting another menu

 OHMSCONAG

: e

key. Obviously, once the instrument has been set The display changes to OHMS RESL
 up to one configuration, that is the starting point. menu showing ‘6’, the power-on default
state.

Three modes are available for resistance measure-

ments: normal Ohms; HiQ for the two highest

ranges; or Tru€2 in which two successive readings

are taken (the second with no activation current + Press one soft key to choose the required

flowing, being subtracted from the first 0 cancel resolution.

thermal EMFs in the measuring circuit). Each of

these has different range ilities available

henS:e eacg alZoch;s?:isgosvzng;?;iléﬁrﬁni i To operate in HIQ mode o
' « Press the Ohms key - the power-on defaui

range state (1k(2) is shown on the OHMS
First decide which mode to use, then choose the ment.

applicable setup sequence from the following _

three.

« Press the Config key.
To operate in normal Ohms mode +  Select Chg.
+ Press the Ohms key - the power-on default

range state (1kQ) is shown on the OHMS
menL. ‘

»  Choose a range or Auto, as required.
+ Press the Config key.

The display changes to the CHANGE Q menu.

Press the HiQ soft key.

-]
A
&
3
L d
5
&
a

E
a
.
| =
o5
&
-
oo
o

e
oM 100MQ 1Ga §

required.
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Functions - Resistance

» Press the Config key. .
« Select Filt and/or 4wSY, if required.

To Alter the Main Display Resolution:
« Press the Reslkey.

The c!ispla6v changes to Hi{} RESL mena
showing ‘6’, the power-on default state.

« Press one soft key to choose the required
resolution.

To operate in TruQ mode
« Press the Ohms key - the power-on default
state (1k€2) is shown on the HMS menu.

+ Press the Config key.
+  Select Chg.

«  Press the TruQ soft key.

IAqu ja o fon 1k 10K 100;«@

Section 4 - Using the 1271

« Choose a range or Auto, as required.
« Press the Config key.
. Select Filt or Fast, (or both) if required.

To Alter the Main Display Resolution:
«  Press the Resl key.

The d_isplag changes to TruQ RESL menu
showing ‘6’, the power-on default state.

. Press one soft key to choose the required
resolution.

Subsequent Reselection of ‘Ohms’ and
'Contig’ keys

If after operating in either HiC2 or TruQ) mode, a
measurement is carried out in another (non-
Resistance) function; then if the instrument has not
meanwhile been powered off, it will reactivate the
previously-selected HiC2 or TruQ when the Ohms
key is next pressed. Moreover, once the mode is
activated pressing the Config key will show the
mode 1o be configured as before.

Reverting to normal Ohms mode
When operating in HIQ or Trug, pressing the

~Ohims hard key-does not- revert to-normal Ohms.

mode. But each has ‘Ohms’ as a selection on its
Config menu. By first pressing the Config key
then selecting Ohms from the Contig menu, it is
gnnecessary to pass through the Chg menu o
reactivate the normal Ohms mode.

4-13
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Section 4 - Using the 1271

External Connections

2-Wire Measurements

4-wire Measurements

r N\ ~\
Hi
Hi
Lo Fix
i {Local
) Lo Guard)
E{,ﬁ) Chms Guard
Lo -
Onms Goard LC'""!—fG :):A
o—-vwm—'-w
oo
o
" 7 :

For the majority of applications the simple 2-wire

With a 4-wire connection the lead resistances have

arrangement will be adequate. However, the value negligible effect and only the value of Rx is

displayed will include the resistance of the
connecting leads.

Use a screened twisted pair cable to reduce induced
voltages, particularly where Rx is high.

2-wire resistance measurements are not available
when in Tru  mode.

4-14

displayed. The4-wire connection, as shownabove,
is also suitable for measuring high resistances with
long cables since the effects of leakage and
capacitance between leads are eliminated.



Functions - Resistance

4-wire High Resistance Measurements

True 4-wire Zero

. A N

i+

“““““““““““ 1 .

H H

} H

| :

; |

Guard E |

i

i H

{Local ! i

Guard) H i

! ¢ ¢

3 N ? i £

Ohme Guard QOhms . 5

Guard| . !

Lo ! |

: F}_«—F | i

R e
I

. y. J

When making very high resistance measurements
above about 1M(2, a metal screen can be wrapped
around the resistor to reduce noise. Connecting the

 Guard erminal to the screen will intercept
Jeakage via the screen (in parallel with the

unknown resistor). The resistor under test should
not be grounded, as this will make the measurement
noisier.

For accurate measurements of resistance it is
Essential that a correctly connected zero source be
used when operating the Zero key before making a
series of measurements. The preferred
arrangement, shown above, ensures that thermal
and induced EMF effects, and bias current effects,
are eliminated.
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Functions - Resistance

Q Guard
4 \
te
g
Hi !
1 t
tH I+ i
Guard ! !
Meta; | Ra E
Locat Screen |
éwd) ! Ax %
i
1 [ Ab :
1
Lo 4 ! Lo b E
i
R J
I
\. y

‘Q) Guard’ can be used to make ‘in-circuit’
resistance measurements by guarding out parailel
resistance paths so that only the value of Rx will be
displayed.

Similarly, ‘Q Guard’ can be used to reduce the
settling time if Rx is shunted by any capacitance
and a snitable tapping point is available.
Providing that Ra and Rb are no less than 1kQ2
(10kQ on 1M range and above), and the ) Guard
resistance (Rg) is less than 1€); the actual value can
 be calculated from the displayed value Rd by:

Rx=Rdx (1+E)

4-16

o pe 400-D

Deviation fraction ‘E’ can be found within 1% by
the simplified formula:

£ (Rd:-Re)
= (Ra-Rb)

(Where Rg is the Q Guard lead-resistance from the
junction of Ra and Rb}

Example:

If Rd = 10002, Rg = 1Q, Ra = Rb = 10kQ, then the
value of E is given by:

= 10k 108) © 108 (1ppm-of reading);

The value of Rx is thus given by:
Rx =100 (1 + 10%) Ohms,
=100.0001 Ohms
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Measurement of DC Current
(Option 30 with Option 20)

Generalized Procedure

DCI Key and Menus

A description of the User Interface is given in
Section 3 for the main functions. If you are unfa-
miliar with the front panel controls, you should
complete the quick tour which siarts on Page 3-5.
Specific reference to DC Current measurement
appears on Pages 3-28 to 3-31.

r—

If you are familiar with the controls, but need a
reminder of the way a particular facility can be
selected: movement among the DGl group of
menus is described by the following diagram:

4-17
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Functions - DC Current

Setup Sequence

The following sequence of operations is arranged
so as to configure a DC voliage measurement
rapidly from the power on default state. In general,
itis quicker to use toggle or choice softkeys on one
menu before selecting another menu key.
Obviously, once the instrument has been set up to
one configuration, that is the starting point.

« Pressthe DCl key - the power-on default range
state is shown on the DC| menu.

e

» Choose a range or Auto, as required.
= Press the Config key.
+  Select Filt and/or Fast, if reguired.

Auto 383 S oA tmA iOmA tOOmA 1A i

Input Connections

Lead Connection

The instrument is inserted into the current path via
its I+ and I- terminals, so that conventional current
flows from +ve into the instrument’s I+ terminal,
and to -ve out of the I- terminal. -

Similar connection considerations are required for
DC current measurement as for DC voliage meas-
urement. Use screened twisted pair cable to reduce
induced voltages, and connect Guard to the source
of common mode voltage, to provide a separate
common mode current path. :

DCLCONFIG -

To Aler the Main Display Resolution:
» Press the Reslkey.

The display changes to DC! RESL menu

showing ‘6, the power-on default state.

» Press one soft key to choose the required
resolution. '
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Functions - AC Current Section 4 - Using the 1271
Measurement of AC Current (Option 30 with Options 10 or 12 and 20)

Generalized Procedure

ACl Key and Menus

A description of the User Interface is given in If you are familiar with the controls, but need a
Section 3 for the main functions. If you are unfa- reminder of the way a particular facility can be
miliar with the front panel controls, you should selected; movement among the ACH group of
complete the quick tour which starts on Page 3-5. menus is described by the following diagram:
Specific reference to AC Current measurement '

appears on Pages 3-32 to 3-36.

i T b ]

| ACI |

| |

| Conflg |

i —> KT T T T T T 7|

| ! |

. ! %
| Y I

L ~ ACLCONFIG l }

Filt H

DCep ||

|

il

ma  ACiFiLT g
Option 10 | Option 12
1kHz 1004z
... | 260Hz __AQHz
40Hz 10Hz
10Hz 1Hz
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Functions - AC Current

Setup Sequence

The following sequence of operations is arranged
0 as to configure an AC current measurement
rapidly from the power on default state. In general,
itis quicker to use toggle or choice soft keys on one
menu before selecting another menu key.
Obviously, once the instrument has been set up to
one configuration, that is the starting point.

*  Press the ACI key - the power-on default range
state is shown on the ACl menu.

ACI N 00uA TmA 10mA 100mA 1A]

*  Choose a range or Auto, as required.
« Press the Config key.
*  Select DCcp if required.

.

» DCcp must be selected for input frequencies
less than 40Hz.

To Alter the Filter Frequency:

* Press the Config key.
*  Press the Filt key.

4.20

The display changes to ACV FILT menu
showing '1kHz' (Option 10) or ‘100Hz’
(Option 12), the power-on default state.

Option 12

»  Press one soft key to choose the required
filter frequency. _

input Connections

The instrument is inserted into the current path via
its I+ and I- terminals.

Similar connection considerations are required for
AC current measurement as for AC voltage meas-
urement. Use screened twisted pair cable to reduce
induced voltages, and connect Guard to the source
of common mode voltage via the screen, to provide
a separate common mode current path.

Lead impedance
When making AC current measurements pay

5 particular attention to-the lead- impedance (see AC

voltage measurement) especially at high
frequencies on the lower current ranges.
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Facilities
Input Control Facilities

Input Key .
Pressing the Input key activates the INPUT menu

(see pages 3-38 to 3-39 for available selections).

Front Panel Terminais
Three pairs of 4mm ‘banana’ terminals are fitted on

the left of the front panel. Their functions are as
follows:

Guard General Guard

QGuard Ohms Guard

I+ Ohms Current Source (4-Wire)

Current Input High

I- Ohms Current Sink (4-Wire)
Current Input Low
Hi Voltage Input - High
Ohms High (2-Wire)
Ohms Sense High (4-Wire)
Lo Voltage Input - Low
Ohms Low {2-Wire)
Ohms Sense Low {4-Wire)

The block of terminals is extended forward by
pressing thereleasecatch at the top left-hand corner

" “of the rear pane! (veiwing from the front). To

retract the block, hold the release catch pressed,
push the block back into the body of the instrument,
then release the catch,

PL11 and PL12 - Rear Inputs

The two input channels on the rear panel incorpo-
rate two identical 50-way Cannon ‘D’ type plugs,
each with only six pins present, and fitted with
screw locks for strain relief. Channel A is con-
nected via PL12, and Channel B via PL11. The
layout of the pins and their designations are given
in Section 2.

Maximum Input Limits
Refer to Section 6.
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Section 4 - Using the 1271 Facilities - Status Reporting

Status Reporting Facilities

This subject is adequately described in Section 3, Specific reference to Status Reporting appears on
pages 3-40 to 3-46. If you are unfamiliar with the Pages 340 10 3-46. If you are familiar with the
front panel controls, you should complete the quick  controls, but need areminder of the way a particular
tour which starts on Page 3-5. facility can be selected; movement among the
STATUS group of menus is described by the
following diagram:

ADDRESS
IEEE 488
Function Address
g Enter (New |
Rangs Adckess)
I’fP‘“ Quit {Cid
Filter | Adcrucs) Y
Fast f Tfer . STATUS
CQNFIG
Addr —
Line
Ser#

n'al Numb

Software lssue
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Monitoring Facilities

Monitor Menus -
A description of the User Interface is given in The Monitoring facilities are not covered specifi-

Section 3 for the main functions. cally in Section 3, so to give an overall view of the
If you are unfamiliar with the front panel controls, monitoring facilities, movement among the
you should complete the quick tour which startson - MONITOR group of menus is described by the
Page 3-5. following diagram:

reverts to the MONITOR menu

Freq XXXXX pom Limit value
C Max 24 Hr P + Keyboard
ectin Min TV MONITOR
page 4 Pkek - CONFIG Enter
— "
Limit (Now Value)
v Cuit
g DNAL FREQ GATE | (Old Value)
HILIMIT? FREQUENCY.
PASS
LOLMIT g LoumT
Off Limnit value
+ Keyboard
. Enter
Note: From any of these menus, pressing the (New Value)
Config hard key will enter the MONITOR .
CONFIG menu; pressing the Monitor key ( Oif\l;:lue)
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Section 4 - Using the 1271

Facilities - Monitoring

Monitor Key
Pressing the Monitor front panel key causes the
MONITOR menu to be displayed:

This menu defines six menu keys:

Max Min

Piok  Limit |

Spec: The SPEC menu presents a readout of
the uncertainty associated with the
particular measurement being taken.

Freq: Displays the SIGNAL FREQUENCY if

ACV or AC! function has been selected.

This shows the frequency corresponding

to the RMS measurement shown in the

main display. If ACV or AClis not
selected an error message results, For
frequencies <40Hz the message NOT

VALID appears in place of the frequency
value.

The MAX menu indicates the maximum
value for any reading taken since the

Max store was last reset.

Max:

Min:  The MIN menu indicates the minimum
value for any reading taken since the
Min store was last reset.

Pkpk: The PKPK menu indicates the peak to
peak (ie Max minus Min) value for any

- - - -reading taken since-the- Max and Min—- ——-

stores were last reset.

Limit: Indicates whether the current reading
has exceeded the user-defined high and

low limits.

4-24

SPEC Menu

Selected by the Speckey in MONITOR, thismenu
displays the uncertainty associated with the current
reading shown on the main display. Two selections
are available to indicate the type of specification
relevant to the user’s application.

This menu defines two choice keys:

24Hr  Displays the instrument uncertainty,
calculated on the basis of the
instrument’s 24 hour £1°C spec, relative
to calibration standards. The default and

Power-On selection is 24Hr.

1Yr  Displays the instrument uncertainty,

calculated on the basis of the
instrument’s 1 year specification,
including whatever uncertainty has been
entered in the EXT CAL SPEG

ENTRY menus (see ‘Calibration’ later
in this section). 1Yt is not selected at

Power On.
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Section 4 - Using the 1271

SIGNAL FREQUENCY Display

Selected by the Freq key in MONITOR and ACV,
this gives the frequency corresponding to the RMS
value shown on the main display.

X0OO0O0K kHzZ

There are no selections to be made, exit is by
pressing a hard key.

MAX, MiN, and PKPK Menus

These three menus share the same format, present-
ing information derived from measurements taken
since the individual facility was last reset.

Once one of the three menus has been entered, a
user can select either of the other two without
recourse to the MONITOR menu.

Within the MAX or MIN menu, its own memory
store can be cleared by its own Reset softkey;, but
the PKPK menu Reset soft key clears both the
Max and Min memory stores.

There is no Pkpk store except as a result of calcu-
lating max minus min. Thus if only one of the max
or min stores is cleared independently, the PKPK
menu value is cleared until the first measurement
enters the cleared store. After this, the PKPK menu
value reflects the change by showing the new

MAX Menu

Selected by the Max key in MONITOR, this meau
displays the ‘maximum' value for alireadings taken
since the Max store was last reset.

| XXGOOU00000K Max__ Min_Prpk_ esat |

It shows the maximum measurement value atiained
during all the measurements taken since the Reset
key in this mepu was pressed.

Maximum' is defined, for all the measurements
which qualify, as:

for DGV and DCH:
The most positive (or least negative)
measurement. '
for ACV and ACE
The largest RMS value measurement.
for Ohms:
The largest resistance measarement.

Three menu keys and a soft direct-action key have

the following effects:

Max: No change - the MAX menu continues.

Min:  Causes the MIN menu to be displayed.

Pkpk: Causes the PKPK menu to be displayed.

‘Reset’ Pressing Reset in the MAX menu clears
the Max store. The instrument then begins
searching for a new maximuin.

~difference between the two stores.

To avoid confusion, the instrument has been pro-
grammed not to clear the max or min stores for
Function, Range etc. changes. They can be cleared
only by pressing the appropriate Reset key.

4-25



Section 4 - Using the 1271

Facilities - Monitoring

MIN Menu

Selected by the Min key in MONITOR, this menu
displays the ‘minimum' value for all readings taken
since the Min store was last reset.

] XOOOOOXKXKX  Max  Min  Pipk  Resat |

It shows the minimum measurement value attained
during all the measurements taken since the Reset
key in this menu was pressed.

'Minimum' is defined, for all the measurements
which qualify, as:

for DCV and DCl:
The most negative (or least positive)
measurement.

for ACV and AC!:
The smallest RMS value measurement.

for Ohms;
The smallest resistance measurement.

Three menu keys and a soft direct-action key have
the following effects:

Max: Causes the MAX menu to be displayed.

Min:  No change - the MIN menu continues.

Pkpk: Causes the PKPK menu to be displayed.

‘Reset’ Pressing Reset in the MIN menu clears
the Min store. The instrument then begins
searching for a new minimum.

4-26

PKPK Menu
Selected by the Pkpkkey in MONITOR, this menu

displays the ‘max minus min’ value.

YUK XXX XXX

Max  Min  Pipk  Resal |

It shows the difference between the maximum and
minimum measurement values, attained during all
the measurements taken since a Hesel key in any
of the three menus was pressed.

'PKPK'is defined, for all the measarements which
qualify, as:

for DCV and DCH: :
The difference berween the most positive
{or least negative), and the least positive
(or most negative} measurement.

for ACV and ACH:
The difference between the largest and
smallest RMS value measurements,

for Chms:
The difference between the largest and
smallest resistance measurements.

Three menu keys and a sofl direct-action key have
the following effects:

Max: Causes the MAX menu to be displayed.
Min:  Causes the MIN menu to be displayed.
Pkpk: Nochange - the PKPK menu continues.
‘Reset’ Pressing Reset in the PKPK menu clears
both the Max and Min stores. The
instrument then begins calculating a ne-
difference between max and min.
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LIMIT Menu

Selected by the Limit key in MONITOR, this

MONITOR CONFIG Menu

When in MONITOR, selection of the Config key

displays whether high and low limits (previously ~causes the MONITOR CONFIG menu. to be
entered via the MONITOR CONFIG menu) have displayed. This permits entry of Hi and Lo limits
been crossed by the most recent measurement. and selection of frequency gate settings for the
ACV function frequency measurements.

The display indicates accordingly:
HI LIMIT, LO LIMIT, or PASS.

The reading is updated as soon as each measure-

ment is complete.

If the Hi Limit is crossed:

! i LT

If the Lo Limit is crossed:

Lo LMiT

If no Limit is crossed:

Only one state toggle key is provided in this menu.

Qff:  This determines whether limits-checking
is activated or not. Selection turns limits-
checking off. It is automatically selected

Off at Power On.

This menu defines two menu keys and £gst, which
is a toggle key:

Hi Lt:

Lo Lt:

Displays the HI LIMIT menu. This permits
entry of a value to be used as the high imit
for when limits-checking is activated.

Displays the LO LIMIT menu. This
permits entry of a value to be used as the
Low limit for when limits-checking is
activated.

Canses all frequency measurements to be
made with a SOms gate at 4.5 digits
resolution.

With Fast not selected the frequency
measurements are made with a 1 second
gate at 6.5 digits resolution. The Is gate
mode will slow the ACV read rate down.

Fast is selected On at Power On.
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Facilities - Monitoring

HI LIMIT Menu
Selection of Hi Lt in MONITOR CONFIG will

cause the HI LIMIT menu 1o be displayed. This
permits entry of a value to be used as the high limit
when limits-checking is activated.

1 XIOOOCOXNXXX

On entry to the menu, the last Hi Limit value is
shown and the keyboard is activated.

The most-recent reading can be entered by pressing
the Last Rdg keyboardkey, ora numeric valuecan
be entered.

Enter  Quit ]

This menu also defines two menu keys:

Enter: Causes the new value to be stored {or
restore the old value if unchanged).

Quit::  Leaves the old value intact.

Fither Enter or Quit causes exit from the menu

back to the MONITOR CONFIG menu.
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LO LIMIT Menu

Selection of Lo Lt in MONITOR CONFIG will
cause-the Lo LIMIT menu to be displayed. This
permits entry of a value to be used as the high limit
when limits-checking is activated.

144064804608 404

Enter  Quit ‘

On entry to the menu, the last Lo Limit value is
shown and the keyboard is activated.

The most-recent reading can be entered by pressing
the Last Rdg keyboard key, or a numeric value can
be entered.

This menu also defines two menu keys:

Enter; Causes the new value to be stored (W |

restore the old value if unchanged).
Quit::  Leaves the old value intact,
Fither Enter or Quit causes exit from the menu
back to the MONITOR CONFIG menu.
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Example of Limit-Setting Sequence

The following sequence of operations COMMENCes The LO LIMIT menu is displayed.

with the DMM set tomeasure DC Voltage, with the
DCV menu showing on the display. . Use the keyboard keys to set a lower limit

It continues first to set up a high limit, then a low value, and then press Enter.
limit, and finally to view the results of inputting a
DC Voltage.

. Press the Monitor key.

The display reverts to the Monitor Config menu.

. Press the Monitor hard key.
The MONITOR display appears.

Press the Limit key.

The display changes to the LIMIT menu.

. Activate limit-checking by pressing the Off
The HI LIMIT menu is displayed. key (at power-on, Off is selected).

. Use the keyboard keys to set an uppet Limit

value, and then press Enter.
By adjusting the input 10 the DMM above and

CHILMIT = below the limits, it is possible to view each of th
L - ,,\\% \.ﬁh S q ) " + po 0 5]
0000000000V et K] following versions of the LIMIT menu.

The display reverts o the Monitor Config menu.

. Press the LO Lt key. ”

A
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Test Facilities

Test Menus -
A description of the User Interface is given in The Test facilities are not covered specifically in

Section 3 for the main functions. Section 3, so to give an overall view, movement
If you are unfamiliar with the front panel controls, among the TEST group of menus is described by
you should complete the quick tour which startson  the following diagram:

Page 3-3.

§ ANYAEVICONTNUE | TESTKEY :EXIT |

Main Display

§ Walking Segments &
Walking Blocks

Full 2
Fast —‘ 3 St : X "‘\\"C\\\
_ _ To exit from Keyboard or
Full T ST Press the Test key.
Fast —— | XX:SXX Key Name
FAST TEST
Y B  (Running) .
FNCT = XX
FNCT = XX
Test' runs a single test sequence. | _ 'L List
Looptest’ repeats the test continuously, List
counting the number of completed loops.
FULL TEST FULL TEST
Runnit § COMPLETE )
( nmg) OM LE E N [ Typicsal Execution Times for
FNCT = XX " FULL TEST Fast and Full Test
—— g UNSUCCESSEUE . e
Abort ] FULLTEST rh MRS DCY Onty i';uAlg Iéoldﬁ
ABORT FNC'E? = XX )
; ; . List Fast 20 Seconds I Minute
FNCT = XX . . :
et Fuli 3 Minutes 10 Minutes:
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Facilities - Test

Section 4 - Using the 1271

Test Key

The front panel Test key causes the TEST menu to
be displayed. Different types of selftest can be
chosen from this menu. -

J Full  Fast  Kbd LOOPTEST: Full Fastl

LOOPTEST defines the two succeeding keys,
therefore the TEST menu defines four test
initiation keys and kbd, which is a menu key:

N.B.

Full Selftest cannot be selected unless a successful
Internal Source Calibration’ has been carned out
since the most-recent External Calibration,

Caution

The success of Full Selftest can be inhibited by:

« temperature not in the range: 13°C 10 33°C;

» more than 1 year since the most-tecent external
calibration; or

« presence of excessive RFI or power-line noise.

Full
Full starts a full selftest, disabling all other function
keys, signal inputs and normal trigger sources.

This test includes a calibration memory check..

While full selftest is running, the display shows a
reference number, the test currently being
performed, plus a pass or fail comment. Once a
failure is noted, the comment persists to the end of
the test sequence. ,

Pressing the ABORT key aborts the test.

List

UNSUCCESSFUL menus, repeated pressing of
the List key reads out the failures in turn. The
memory of each failure is detroyed as it is read.
Appendix A to this section contains a list of the
failure-message numbers.

Fast

A more rapid check begins. Thisis similartoa full
selftest operation but the resolution of readings is
cut to 5.5 digits, and the check limits are widened
to increase the speed of testing. Fast test also
carries out a calibration memory check.

Kbd
Displays the KBD TEST menu, where checks can
be made on the displays and front panel keys.

Disp

A reminder menu appears first, noting the actions
of the keys. Repeatedly pressing any key other
than Test increments both displays through a
sequence of 'walking strobes’, which allow auser to
inspect segments and complete blocks.

Keys

All keys other than the Test key can be tested by
pressing. The key's hexadecimal matrix positon
appears to the Jeft of a colon, an 'S’ is followed by
the key's switch number, and the name of the key 13
given on the right of the display.

Exit
During 'Disp’ or 'Keys' checks, pressing the Test
key terminates the sequence.

LOOPTEST (Full or Fast)
Causes the selected selftest to begin and keep

- repeating until either the user aborts the process, or

a failureis noted. Inall other respects it isidentical
to Full or Fast selftest.

The number of completed tests is shown on the
right of the dot-matrix display. This number
icrements 1o 99, and then starts again.
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Mathematical Facilities

_Math Menus = . S . . .
A description of the User Interface is given in The Math facilities are not covered specifically in
Section 3 for the main functions. Section 3, so to give an overall view, movement

If you are unfamiliar with the front panel controls, among the MATH group of menus is described by
you should complete the quick tour which startson  the following diagram:
Page 3-5.

Note: From any of the menus below, pressing the
Config key enters the MATH CONFIG
meny; pressing the Mathkey revertsto the
MATH menu.

Enter and Quit automatically revert to the
MATH CONFIG menu.

——> R ¢ (16 (o4

XHXXXX [ Enter [ Quit 1

R
N XXXXXX | Enter | Quit ]
m
c
z XXXXXX | Enter i Quit |
dBref

XXX XXX l Enter [ Quit }

500 | 750 | 600Q | 1 |
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Math Key

“The Math front panel key causes the MATH menu- -Operations are performed on the readings obtained
to be displayed. This menu can activate a wide from the main measurement function in strict left to
choice of linear and logarithmic calculations, as right order.

well as averaging in rolling or block modes.
All operations are independently selectabie; any

All constants used in the operations are entered via activated operation causes the Math annunciator
the MATH CONFIG menu. on the main display to be lit

MATH Menu

This menu defines seven toggle keys, all keys are
not selected at Power On. Except for %, the
constants are defined via the MATH CONFIG

mern.

AvR BleeH am -C +2 48 %j

AvR  Causes arolling average of Rreadingsto 2 The measurement is divided by constant 2.

be made. AVR cross-cancels with BlocN.
fo3] The measurement is expressed in dB

BiocN Causes ablock average of N readings tobe relative to 1, ortoz, or todBref. Constants
made. BlocN cross-cancels with AvR. dBref and z are defined via the MATH
CONFIG menu.
xm  The measurement is multiplied by a
constant m. % The measurement is multiptied by 100.
| For this selection the % annunciator on the
-C A constant ¢ is subtracted from the main display is also lit.
measurement.
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MATH CONFIG Menu

Selection of the Config key in MATH will cause
this menu to be displayed. This menu allows the
user to access the various stores for the constants
used by the math operations.

The MATH CONFIG menu defines six menu keys:

- WATHCONFIG

m [ ] dBref }

R Displays the ROLLING AV menu, where
the number of readings for the ‘moving
window’ used in rolling average can be

selected.

N Displays N, a numeric entry menu, where
the value for N can be entered.

m Displays M, a numeric entry menu, where
the value for m can be entered.

c Displays C, a numeric entry menu, where
the value for C can be entered.

Z Displays z, a numeric entry menu, where
the value for z can be entered.

dBref Causes the dBREF menu to be displayed,

where the reference nsed for dB calcula-
tions can be selected.
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Rolling Averaging

ROLLING AV Menu
This menu is obtained by selecting R from the
MATH CONFIG menu.

It gives access for selection of the number of read-
ings for the ‘moving window’ used inrolling aver-
age (AvR). The last selected value is underlined
with a carsor.

This menu defines three choice keys:

4 Selects a rolling average of 4 readings. 4
1s selected On at Power On.

16 Selects a rolling average of 16 readings.
16 is not selected at Power On.
&4 Selects a rolling average of 64 readings.

64 is not selected at Power On.
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Block Averaging

“N Menu o

This menu is obtained by selecting N from the
MATH CONFIG menu. It permits entry of a value
{0 be used as N when BlocN is activated.

On entry to the menuy, the most-recent N value is
shown and the keyboard is activated.

TN Ener  Oult

The required size for the block can be changed by
changing the block number, using the keyboard.

This menu also defines two menu keys:

Enter: Causes the new value to be stored (or
restore the old value if unchanged).

Quitt Leaves the old value intact.

Both Enterand Quit cause exit from the menu back

10 the MATH CONFIG menu.

DeciBel Reference

d¢BREF Menu

This friei is obtained by selecting dBref from the -

MATH CONFIG menu.

It allows the reference used for dB calculations to
be selected. The last selected value is nnderiined
with a cursor.

This menu defines four choice keys, which can also
be cancelled by re-pressing the selected key:

E0Q:  Selects a reference of ImW in 50€2.
50Q) is not selected at Power On.

75Q: Selects a reference of ImW in 7562
75C) is not selected at Power On.

600Q): Selects a reference of 1mW in 60002
6000 is not selectzd at Power On.

1 Selects a unity reference value.

1 is selected On at Power On.
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Math Constants

-m; ¢, of z Menus -

The math constant menus are obtained by selecting
m, ¢, or z from the MATH CONFIG menu. It
permits entry of a value, to be used when the
corresponding constant is activated on the MATH
menuy.

Onentry to one of the menus, the most recent value
is shown and the keyboard is activated.

Cmsoesi OF 22

XX XXXXAX X

g_ Enter  Quit |

The most-recent reading can be entered by pressing
the Last Rdg keyboard key, ora numeric value can
be entered.

These menus also define two menu keys:
Enter: Causes the new value to be stored (or

restore the old value if anchanged).

Quit:  Leaves the old value intact.

Both Enterand Quit cause exit from the menu back
to the MATH CONFIG menu.
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Example using Math Facility

Dimensional Flexibility -

To obtain greater flexibility when performing
calculations, it is assumed that the user is aware of
the nature of the calculation being programmed.
No dimensional checking is incorporated in the
operafions.

For instance: it is possible to enter anumber asz in
the MATH CONFIG menu and program + Z on the
MATH menu; then the reading on the main display
1s the input divided by z, with the legend on the
main display indicating the units of the input.

Butif the % key on the MATH dispiay is pressed as
well, then it is assumed that the user intends the'
number Z to be in the same units as the input. The
result is that the '%' legend is lit on the main
display, and the units legend is deleted. The
calculated measurement is multiplied by 100 and
reverts to a dimensionless number, which
represents the input as a percentage of z.

In the following sequence of operations, a reading
(x)is multiplied by 1.5 (m), then 10 (c)isadded and
the whole is divided by 7 (z). This represents a
linear equation of the form:

y=mX+¢C.
Z

The sequence starts with the DMM set to measure
DC Voltage, and the DCV menu showing on the
display. Itcontinues first to set the values of math
constants, then tosetup a math formula, and finally
to view the results of inputting a DC Voltage.
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. Press the Math key.

. Press the Config key.
. Press the m key.

The M menu is displayed.
. Press the keyboard keys: '1';".";

then press Enter.

Enter }}“_ﬁﬁ

The display reverts to the MATH CONFIG menu.

. Press the C key.

The C menu is displayed.

. Press the keyboard keys: 't'; 1’

menu formula) and then press Enter.

The display reverts to the MATH CON FIG menu.
. Press the Z key.

:'B'; and

cand 0
(the "+' because the 'minus’ operation is
included in the selection of - ¢ in the MATH

The Z display appears.
» Pressthekeyboardkey:'7'; and then Enter.

./J

.. R
] Erter RO

The constants for our formula are now established.
The next stage is to program the formula itself,
using the MATH menu.

. Press the Math key.

. Press the softx m, - Cand + Z keys (the order
of pressing does not matter, as each opera-
tion can only be performed in left-to-right
sequence, and we have constructed our
formula to correspond).

The values appearing successively on the main
display give the results of operating on each
measurement input with the formula. This will
continue until we cancel the x m, - ¢ and + 2
selections on the MATH menu.

The generalized sequence above is developed
overleaf to provide a specific application; the
percentage deviation of a series of readings from a
previously-noted single reading.

A simpler method isused, and the constants referto
~ the earlier measurement.
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Furthet Example using Math Facility

To Ca!cdléié the Percentage Deviation from & Previously-Noted Measurement

In this example, a series of readings is compared
with a standard reading (j) taken earlier on the same
channel. The required form of display is for each
reading in the series (k) 10 be presented as a
percentage deviation from the standard value.

The percentage deviation for each reading is given
theoretically by:
[(k-)+jix100%

This can be obtained using the %o key in the MATH
menu, which automatically multiplies by 100.

The sequence starts in the DCV function.

The instrument is placed into hold by pressing the
Ext' Trig direct-action key, then Sample is pressed
to take the single standard reading -

The formula is set up (the form of the MATH
facility makes this a simple process); the
instrument mode is changed to take readings (k)
with an internal trigger, and the deviation of each
reading is presented on the main display as &
percentage of the earlier single measurement.
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. Press the Ext' Trig key.

. Setupaninput intothe instrument terminals
at about the nominal full range value.

. Press the Sample key to take one reading of
the source voltage.

. Press the Math key.

. Press the Config key.

. Press the C key.

The C menu is displayed.

. Press the Last Rdg key, then press Enter.

i c & . . s

XXOUOOXX

The display reverts to the MATH CONFIG menu.

continued next page
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. Press the z key.

The Z menu appears.

. Press the Last Rdg key, then press Enter.

I XXOOOXX

The constants for our formula are now established.
The next stage is to program the formula itself,
using the MATH menu,

. Press the Math key.

. Press the soft - ¢, + z and % keys (the order
of pressing does not matter, as each
operation can only be performed in left-to-
right sequence, and we have constructed our
formula to correspond).

. Repress the Ext’ Trig key for internal
triggers, taking successive readings.

The values appearing successively on the main
display give the results of operating the formula on
each reading. They will appear as percentage
deviations of the earlier single input, changing as
the source voltage is varied. This will continue
until we cancel the selections on the MATH menu.
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Calibration Facilities

Caution
This description is intended only as a guide to

¢the menus and facilities available to calibrate
the instrument. It coniains no examples nor
calibration routines, and should NOT be used
directly as a basis for calibrating any part of the
instrument.

For routine calibration refer to Section 8 of this
handbook.

Calibration Menus

A description of the User Interface is given in
Section 3 for the main functions. If you are unfa-
miliar with the front panel controls, you should
complete the quick tour which starts on Page 3-5.

To give an overall view of the calibration facilities,

movement among the CAL group of menus is
described by the diagrams on the following pages.

Index to Calibration Menus and Descriptions

Menus Page
Calibration Overview 4-41
External Calibration 4-42
‘Spec’ 4-43
Special Calibration and "Lock' 4-46
Descriptions

Entry into the Calibration Menus 4-47
Protection for the Calibration Memory ~ 4-48
External Calibration 4-49
Internal Source Calibration 4-49
EXT CAL DUE? (date sstting) 4-48

4-40

Descriptions {contd) Page
Menus Originating from Ext. Cal. 4-50
Line Frequency 4-50
Sarial Number 4-50
SET Valus 4-51
STD Value 4-51
SPEC (DCV, DC} or Ohms) 4-54
Freq Band 4-54
SPEC (ACV , ACl) 4-55
'LOCK' (Access Protection) 4-55
Passnumber 4-57
Self Calibration 458
CAL Menu . 4-58
PASS # = 7 Menu 4-58
SELFCAL Menu 459
SELFCAL Running Menu 4-59
SELFCAL ABORTED Menu 4-80
SELFGAL UNSUCCESSFUL Menu  4-60
SELFCAL COMPLETE Menu 4-80
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Calibration Overview

External Calibration - shows entry and exit points, including internal source calibration.

_Self Calibration - shows all menus, including optional calibration keyswitch and -

passnumber requirements.

Due

4 5XT CAL DUE

[ XX-XX - XX |

'Cal’ Legand
G ——

Ext
Self
SELF
| CORRECTNS
View: On/Off

> o

CORRECTNS

SELFCAL

THXXX?

Enter:
Entry Wrong
Entry Correct

Quit

- SELFCAL
g COMPLETE

ELFCA . SELFCAL
_ {Running) UNSUCCESSFUL
FNCT = XX ENCT = X
RSLT e
Abort List
4 N
Selfcal or internal ——
Source Calibration - SELFCAL
Typical Execution ~ ABORTED
Times FNCT = XX
RSLT
DCV Only 3 mins List

Fully loaded 10 mins
(AC,Q&T)

Paged-42
Page 446
Paged-42
Paged-42

Page 443
Page 446

'Cal’ Legend
L

EXTCAL |

Spd
Set
Sid

e
-]
PR
B e Spec
-

Lock
Quit

INTERNAL

internal Spurce
Parameters
Characterized

gl SOURCE
CALIBRATION

A
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External Calibration

Cardinal points - all ranges.
Non-Cardinal Points:  Set

std - Only DCV 1V or 10V Range recommended. . .

Spot Cal \
Page 4-44 } Non-Cardinal
ot Sc ——3p Page 443 : SETVALUE-.- ‘ 2
Paged45 [ s 5 Page 446 \
. ) SRR ..._,.———-v-»——bz
L \
Standardization of

alf Ranges:
recommended for
use on 1V or 10V
DC Range Onfy

S —

Calibration
Memory
Updated

Y

Cal

—°

Revers 1o
CAL menu
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'Spec'

Entry of calibration uncertainties.
key is automatically determined by Function selection.

Menu route after pressing Spec

‘Cal' Lagend
Lit

EXT CAL [ NR

- Paged-46

Exit Via:
Intemnal Source Calibration
Y and Ext Cal Due? Menus

} Page 442
DCV, DCI, Ohms
A
YAC
LIGAN ™ FrReQBAND
OPTION 10 | OPTION 12
<2K S ot
<2k <0k —»
<20k a0k ¥
<100k <100k >
<300k <300k P
<1h <M
g FREQBAND
<1K e o
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Special Calibration and ‘Lock’ Menus

'SPCL' permits the main ADC, the Analog-Output
DAC and the frequency sensor to be calibrated. It
also allows a section of the Non-Volatile RAM to

be cleared for test purposes.

These facilities are used in the factory for initial
pre-calibration processes, and should need no
further access during the life of the instrument
unless repairs have been carried out. They appear

here for completeness; operations are described i
the Calibration and Servicing Handbook.

The menu also atlows line frequency to be set; and
a serial number for the instrument to be registered.

'LOCK' is used to set physical and/or passnumber
restraints on access to external and self calibration,
to protect the calibration memories.

Tock - Dac Enter 3o
QT Freq it
Cir NY
Quit
Exit Via:
internal Source Calibration
and

Ext Cal Due? Menus
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Entry into the Calibration Menus

Front Panel Cal Key

The Cal key on the front panel causes the CAL menu to be displayed in the dot matrix display, so long
as the instrument is not atready in Cal mode. This menu provides access to the external calibragton
menus, the selfcal menus, and the calibration due date menu. It also indicates whether the current set of
selfcal corrections are being applied to the instrument’s readings.

CAL Menu EXT CAL DUE menu

Due Ex  Sel SELF CORRECTNS owj

This menu defines three menukeys, allkeysarenot  This menu is obtained by pressing the Due key
selected at Power On: from the CAL menu, showing the recommended
date for recalibration of the instrument. It is
Due Displays the EXT CAL DUE menu. This accessible without using the calibration keyswitch
shows the user-entered recommended date  or the passnumber, but the due date cannot be
for recalibration of the instrument. changed. After quitting the EXT CAL menu
following a calibration, the menu is presented
Ext This key, in conjunction with the correct again, this time for possible alteration.
rear panel key lock position, displays the
EXT CAL menu; which allows a user to
proceed with calibration of the instrument.

Self This key, in conjunction with the correct
combination of passnumber and rear panel
key lock position, displays the SELFCAL
meni; from which the user can then activate
selfcal.
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Protection for the Calibration Memory

Access Conditions
Access to the non-volatile calibration memory is

restrained by two devices:

. A key-operated switch on the rear panel,
always required for external calibration,
and optionally installed for selfcal.

. A user-ingtatled passnumber, which can be
enabled for selfcal.

When the instrument s delivered new from Datron,
access to selfcal is by keyswitch alone - the
passnumber requirement has been disabled.

The options for selfcal can only be set or cleared
from the LOCK menu, which is unavailable until
access has been gained to the EXT CAL menu.

Once a passnumber is enabled, the passnamber
menu {PASS # =) denies access 10 the SELFCAL
menu to anyone who does not know the correct
nomber. The locks can be set O protect the
SELFCAL menu by either the keyswitch or
passnumber (o both), or to leave it unprotected, at
the authorizer's discretion.

PASS # = 7 Menu

If the passnumber option has been selected for
selfcal in the LOCK menu; then this menu appears
when Self is selected in the CAL menu.

On entry to the menu the keyboard is activated and
a pumeric value (6 digits maximum) can be keyed
in. None of the digits are displayed. Unless the
number is the same as was installed, no further
access to calibration menus is possible.

This menu also defines two menu keys:
Quit:

Ehter:

Reverts to the CAL menu.
The passnumber i checked.

Ifitis invalid, an error message appears on
the PASS# = 7 menu, and entry to the
SELFCAL menu is prohibited.

If it is valid, the keyboard is deactivated
and effect is given to the Selt command
given in the CAL menu.

Caution:
A valid Enter command also lights the
'Cal' legend on the main display, and
enables the Caltrig key, which when
pressed can alter the calibration memory.
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External Calibration

EXT CAL Menu

This menu allows direct zero and full range
cardinal point calibration, or selection of the non-
cardinal point calibration operations of Set and
Std. Italso offers a means of entering user-defined
calibration uncertainties, which are applied to the
spec readout function. Finally it allows access 10
define the passnumber and the selfcal access
restraints.

Caution:

In this menu the Caltrigkey is enabled, and when
pressed alters the calibration memory. To reduce
the possibility of inadvertently obliterating the
previous calibration, the menu should only be used
during a genuine recalibration. Refer to Section 8.

Once the 'Cal’ legend is lit, the major function hard
keys can be selected and the various ranges
calibrated at zero and full range cardinal points,
using the Caltrig directaction key. If the full range
values are not exactly at the cardinal points, then
Set in the EXT CAL menu can be used to inform
the instrument of the exact value, Foras longasthe
‘Cal' annunciator remains lit, the front panel Cal
key accesses the EXT CAL menu directly - not
forcing the repeated use of the passnumber.

This menu defines six menu keys:

Set: Displays the SET VALUE menu. Both
these menus provide a means to calibrate

the instrument against non-cardinal

calibration points.
Std: Displays the STD VALUE menu. This
permits restandardization of the

instrument’s reference {0 a new value.

If the DMM is in DCV, DCI, or Ohms, the
SPEC menu s activated. Ifin ACVor ACI
then the FREQ BAND menu is displayed.
All of these menus lead to entry of user-
defined calibration uncertainties which are
applied to the spec readout function.

Spec:

Lock: Displays the LOCK menu. It allows access

to change both the passnumber and the
selfcal enable conditions.

Exits from the EXT CAL mode; the Cal
legend on the main display turns off.

Quit:

Quit from the EXT CAL menu exits via the
INTERNAL SOURCE CALIBRATION menu,
where by pressing Trig, the Selfcal source can be
characterized if required.

From the INTERNAL SOURCE CALIBRATION
menu, guitting exits via the EXT CAL DUE 7
menu, where the recommended next calibration
date can be entered, before finally quitting to the

Spcl: Both the Cal and Spcl annunciators on the
main display are lit. The SPCL menu is
displayed which allows pre-calibration of
the instrument. Refer to Section 1 of the
Calibration and Servicing handbook.

CALenu.
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Menus Originating from the EXT
CAL Menu

SPCL Menu

This menu is obtained by pressing the Spclkey in
the EXT CAL menu.

It permits special calibration of the DMM's differ-
entanalog todigital converter resolutions, the DAC

used for analog output, the frequency detector
device, and also provides a means to set up the

instrument’s line frequency and serial number. A
‘CIfNV’ facility clears a section of the non-volatile
RAM for ‘testpurposes only’. RefertoSection 1 of
the Calibration and Servicing handbook.

iine Serdé Adc Dac Freq CirAV ouﬂ

The SPCL menudefines three menu keys and three
toggle keys:

Line: Displays the LINE menu, where the line

frequency can be set.
Serf#f; Permits entry of the instument’s serial
number.

This key calibrates the diff =t
resolutions which are available fro. .ne
instrument's main analog-to-digital
converter, so that there are no significant
differences in readings seen when
changing resolutions with a constant input

value.

Dac  Calibrates the digital-to-analog converter
used in the analog output option.

Ereq:  Calibrates the frequency counter against
an external source.

CirNy. Clears a section of the non-volatile RAM
for ‘test purposes only’.

Quit:_Reverts to the EXT CAL MODE menu.
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LINE Menu

This menu is obtained by pressing Line in the
SPCL menu. It permits selection of either SO0Hz or
60Hz operation.

This setting is not lost at power down.

This menu defines two choice keys:

50Hz: Causes line operation to be set at 50Hz
nominal.

60Hz: Causes line operation 10 be set at 60Hz
nominal. '

To exit from the Line menu it is necessary to select
another function or facility hard key.

SER # = Menu

This menu is obtained by pressing Ser# mn the
SPCL menu. On entry to the meny, the most-
recently entered serial number is shown and the
keyboard is activated. A numeric value can be
entered. The last four characters (the instrument’s
software issue) cannot be changed.

Erter Quit

This menu also defines two menu keys:

Enter: Stores the new serial number, de-activates
the keyboard, and reverts to the SPCL
menu.

Quit:  Reverts to the SPCL menu, leaving the

old serial number iatact.
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SET VALUE Menu
This menu is obtained by pressing the Setkey in STD VALUE Menu _
the EXT CAL menu on all functions. This menu is obtained by selection of the Std key

in the EXT CAL menu. It provides a means of
restandardizing all ranges of the DMM against a
single non-cardinal calibration point.

It is recommended that this be carried out only on
DCV 1V and 10V ranges.

SR Q;W' SE R
%ﬁ\\\%&\%{\&%&\m\m X 6%13\4

OO0 XXX Enter  CQuit 1

‘When this menu appears, it shows the nominal full
range value, It provides a means to calibrate the
DMM against non-cardinal calibration points. The
keyboard is activated (locking out all other keys) so
that a new set value can be used to represent the  When this menu appears, it shows the nominal full
calibration source value. It must be keyed inasa range value. It activates the keyboard (locking out
decimal fraction of full range, followed by an 4y other keys) so that a new Std value can be used
exponent to convert it to units of volts, amps Of o represent the calibration source value. This must
ohms. The Caltrig key has no effect until the s¢t pe keyed in as a decimal fraction of full range,

. STOVALUE= -
XXX XX Enter  Quit 1

value is stored by pressing the Enter key. followed by an exponent to convert it to volts. The

The DMM always chooses the most-recently (altrig key is inactive until the Std value is stored

stored Set value when calibrating. by pressing the Enter key. The DMM always
chooses the most-recently stored Std value for the

The menu also defines the two soft keys: Std calibration.

Caution: The menu also defines the two soft keys:

Pressing the Enter key enables the Caltrig key.

Cautien:
Enter: The new value is stored and the keyboard  Pressing the Enter key enables the Caltrig key.
is deactivated. The set value remains on

the dot-matrix display for comparison Enter: The new value is stored and the keyboard

with the reading on the main display after is deactivated. The Std value remaims on

the Caltrig key has been pressed. the dot-matrix display for comparison
. ST : , __with the DMM reading on the main-.. .
Quit:  Reverts to the EXT CAL menu, deleting display after pressing the Caltrig key.

the set value from store,

Quit: Reverstothe EXT CAL menu, not storing
any new Std value.
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SPEC Menu (DCV, DCI or Ohms)

For these functions the SPEC menu is obtained
directly by pressing the Speckey in the EXTCAL
menu. It permits eniry of calibration uncertainties
which are used in the Spec readout calculations.

- ,.\\wx_-jsé?ﬂ\“\é“‘:‘.“*

&\%;%% Entar  Quit

On entry to the menu, the most-recently entered
calibration uncertainty value is shown and the key-
board is activated. A numeric value can be entered.

This menu also defines two menu keys:

Enter: Stores the new value, de-activates the
keyboard, and reverts to the EXT CAL

menu.

The new calibration uncertainty value is
subsequently incorporated, instead of the
previous one, into the CPU's calculations
of DMM accuracies for the (MONITOR)
SPEC menu display.
Quit. Revers to the EXT CAL meny, leaving
the old spec value intact.

FREQ BAND

This menu is obtained by selecting the Spec key
from the EXT CAL menu when the DMM is in
cither ACV, or ACI function. It permits selection of
the various frequency bands relevant to the entry of
calibration uncertainties which are used in the spec
readout calculations.

This menu defines two keys: <1k; <5k

For each of these selections, the SPEC menu is
displayed, and the calibration uncertainty for this
frequency range can be entered.

If ACV is selected
Optlon 10

FREQEAND "
2K

20k <i00K <X0K <IM |

t

<10k <30k <100k <300k <1M]

The table shows how the unceriainties will be
applied over the frequency bands.
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Selection Key Frequency Band
' OPTION 10 OPTION12
<2k 40Hz 1o 2kHz 100Hzto2kHz.
<10k { 2kHz o 10kHz
AQHz10100Hz
<20k 2kHzw 20kHz
<30k 10kHzwo30kHz
160k -30kHz 10 300kHz__ 30kHzlo100kHz. B
<300k 100kHz o 300kHz  100kHz0300kHz
1M 300kHzto IMHz __300kHzo1MHz_ J

For each selection, the calibration uncertainty can
be entered in the SPEC menu, which appears next.
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Note that when an uncertainty value is entered via
the <10k key for the 2kHz to 10kHz band; the same
value is applied both when the input frequency is
between 2kHz and 10kHz, and when it is between
40Hz and 100Hz.

SPEC Menu - ACV or ACI -

Frequency Band Specifications
For these functions the SPEC menu is obtained by
pressing a band selection key in the FREQ BAND
menu when the DMM is in either ACV (not Spot)
or AC! function. It permits entry of calibration
uncertainties to be used for Spec calculations.

On entry to the menu, the most-recently entered
calibration uncertainty value is shown and the key-
board is activated. A numeric value can be entered.

This menu also defines two menu keys:

Enter: Stores the new value, de-activates the
keyboard, and reverts to the FREQ
BAND menu,

The new calibration uncertainty value is
subsequently incorporated, instead of the
previous one, into the CPU'’s calculations

SPEC menu display.

Quit:  Reverts to the EXT CAL menu, leaving

the old spec value intact.

~of DMMaccuracies for the (MONFTOR} -

LOCK Menu

This menu is obtained by pressing Lock in the EXT
CAL menu. It provides access to define the
passnumber, and is also used to set the selfcal
enable conditions.

+ YNNI SELFCALENABLE: Key Pass #|

This menu defines one menu key and two state
toggle keys:

Note that the rear panel key lock must always be
tumned to CAL ENABLE before External Calibra-
tion can proceed. New instruments are shipped
with Key selected; # and Pass # not selected.

#: Displays the PASS # menu, where the
DMM’s passnumber can be defined.
Key. When selected, the rear panel key lock

must be turned to the CAL ENABLE
position before a selfcal can proceed.
This setting is not lost at Power Off.

When selected, a passnumber must be
entered before a selfcal can proceed.
This setting is not lost at Power Off.
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PASS # Menu

This menu is obtained by pressing # in the LOCK
menu. On entry to the menu, the most recently
entered passnumber is shown and the keyboard is
activated. A numeric value can be entered.

This menn also defines o meny keys:

Enter: Stores the new passnumber, de-activates
the keyboard, and reverts to the LOCK
menu.

Quit: Reverts to the LOCK menu, leaving the
old passnumber mtact.
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Self Calibration

Self Calibration

CAL Menu
Self-calibration starts by pressing the hard Cal key.

Sef  SELF CORRECTNS: ON 1

This menu defines three menu keys, all keys are not
selected at Power On. For self-calibration we are

interested in the soft Self key:

Displays the EXT CAL DUE menu. This
shows the user-entered recommended
date for the recalibration of the instrument.

Due

Ext  This key, in conjunction with the correct

combination of passnumber and rear panel
key lock position, displays the EXT CAL
MODE menu; which allows a user
proceed with calibration of the instrument.

Self  This key, in conjunction with the correct

combination of passnurmber and rear panel

key lock position, displays the SELFCAL
menu; from which the user can then
activate selfcal.

Rear Panel Keyswitch
If access to selfcal has been protected during
external calibration (LOCK menu) by activating

PASS # = ? Menu

If a passnumber is installed to protect the selfcal
operation, this menu appears prior 1o the
SELFCAL menu, when Self is selected from the
CAL menu.

On entry to the menu the keyboard is activated and

a numeric value (6 digils maximum) can be
entered. None of the digits are displayed as they are
keyed in.

This menu also defines two menu keys:

Enter: The passnumber is checked.

If it is valid, the keyboard is deactivated
and the Self command given in the CAL
menu is effected by displaying the
SELFCAL menu.
If invalid, an error message appears on the
PASS # = ? menu, and entry to the
SELFCAL menu is prohibited.

Quil:  Revents to the CAL menu.

Caution:

the ENABLE/DISABLE keyswitch on the rear

must be tumed to the ENABLE position.
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SELFCAL Menu

This menu is obtained by pressing the Self key in
the CAL menu, in conjunction with the correct
combination of passnumber andkey lock setting. It
permits activation of a Selfcal operation.

smctu. B

SR e N\ SELF commecTns: ON |

This menu defines one direct action/menu softkey
and two choice keys:

N.B. Self Calibration is valid within £15°C (DCV
& ACV) on +5°C (other functions) of the
Autocal {external calibration) temperature,
assuming Autocal is in the range 23°C+ 5°C.

Trlg: Caoses a complete selfcal operation (0
begin, progress being indicated.

Typical durations are:
1 minute (DCV-only instrument);
10 minutes (When fully loaded with
DCV, ACV, Ohms, DCI and ACE).

CORRECTNS Qn:
Applies selfcal corrections to the DMM’s
readings. This setting is not lost at power
down, and new instruments are shipped
with corrections On.

CORRECTNS off:

SELFCAL (Running)

This display results from pressing the Trig key in
the SELFCAL menu, It indicates that a Selfcal
operation i in progress, with a note of the current
test being performed followed by a pass or fail
comment.

SINNSEE envoToxx RSLT

Aot |

Once any failure is noted, the fail message remains
on the display to the end of the test sequence.

This menu also definesone direct action/menukey:

Abort: The Selfcal operation is aborted, and
transfers the dot-matrix display t© the
SELFCAL ABORTED menu.

if the Abortkey is not pressed, the Selfcal operation
will run to its conclusion, and then transfer toeither
the SELFCAL COMPLETE menu, or the
SELFCAL UNSUCCESSFUL menu, depending
on whether any failures were noted during the test.

Emises e selfcalcomrections 10 be™

disabled and not apphed to the DMM’s
readings.
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Self Calibration

SELFCAL ABORTED Menu

This menu is obtained by pressing the Abort key in
the running SELFCAL menu, to stop the Selfcal
operation. It permits a list of any failures to be
viewed.

 SELFCAL ABORTED'
R "'3‘ _{_\ FNCT-XX RSLT

List l

This menu defines one soft key:

List:  Any failures during the test are noted in
software, and these can be listed out on the
dot matrix display by repeatedly pressing
the List key.

N.B!  Repeated pressing of the Listkey reads out

the failures in turn. The memory of each

failure is detroyed as it is read.
Appendix A to this section contains a list of the
failure-message numbers.

To exit, press any function hard key.

SELFCAL UNSUCCESSFUL Menu

If the completed Selfcal operation has detected a
failure (je the Selfcal operation has not been not
aborted), the SELFCAL UNSUCCESSFUL
menu appears after the running SELFCAL menu.
It permits a list of any failures to be viewed.

CESSFUL
FNCT - XX RSLT

List |
J

his menu defines one soft key:

List:  Any failures during the test are noted in
software, and these can be listed out on the
dot matnix display by repeatedly pressing
the List key.

N.B!  Repeatedpressing ofthe Listkeyreads out

the failures in turn. The memory of each

fatlure is detroyed as it is read.
Appendix A to this section contains a list of the
failure-message numbers.

To exit, press any function hard key.

SELFCAL COMPLETE Display

This display merely registers the completion of
selfcal. It appears after the running SELFCAL
menu when the Selfcal operation has not been
aborted, if the operation has detected no failures.

4-60

No soft keys are defined. To exit from this display,
press any functon hard key.



Direct Action

Section 4 - Using the 1271

Direct Action Keys

These seven keys are located beneath the main display. They allow the operator to act as follows:

Reset

Provides a quick means of resetting the instrument
to the power-up state, as far as local operation is
concerned.

The instrument default states for Power On are
given in Appendix B to Section 5. Pressing Reset
provides the same result, except that any settings
directly concerned with remote operation are not
altered.

Ext’trig

Disables internal triggers, and enables all external
trigger sources.

The 'Ext’ annunciator on the main display is lit

Ext'trig can be self-cancelled by a second press, to
enable intenal triggers. The Ext annunciator is
turned off when internal triggers are enabled.

Sample

Triggers a single-shot measurement if the DMM s
in Ext'trig mode. All 'Sample’ measurements are
subject to the standard inteal time delays before
A-D conversion. These are listed on page 5-71 of
Section 5.

During the measurement the 'Busy' annunciator on
the main display is ht.

While in Local, any delays set up during remote
programming are suspended, and the standard
internal delays are reinstated.

Local canbedisabled by acontrollerusing the LLO
(Local Lockout) function,

SRQ

If set to remote in IEEE 488 system operation, with
"URQ' and 'ESB' bits enabled; manually generates
a Service Request (SRQ) on the IEEE 488 bus and
causes the SRQ annunciator on the main display to
light, and remain lit until the request is serviced.

SRQ can be diasabled via the IEEE 488 bus using
the 'Event Status Enable’ or 'Service Request
Enable’ register commands.

For further information refer to Section 5.

Caltrig

Thiskey is only active when the Cal annunciator is
lit in the main display. It is used for all zero, gain,
and AC hf cal mggers.

Zero

Causes an Input Zero operation to take place,
ending witha corrected reading being shownonthe
main display. If Auto-range is selected, then each
range for the selected function will be zeroed 1n

Returns the DMM to front pancl control when
operating on the IEEE-488 bus, provided that it is
not disabled by remote command. It will cause the
Rem anmmciator on the main display to turn off.

=t one-after-the-ether—The-main-display-will=-

track each range change. Independent zero correc-
tions are available for Front, Channel A, and Chan-
nel B inputs. Neither Power On nor Resetaffect the
settings stored in the input zero memory.
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SK8 - Input/Output Port

Facilities - I/O Port

This is a 15-way Cannon ‘D’ type socket, firted on the Rear Panel. It provides for the following inputs

and outputs:

Analog Output (Option 70 only)

Analog Qutput is only available when Option 701s
fitted, and the Analog Output Enable line (SK8 -
pin 10} is shorted to Digital Common (SK8-pin 7).
When enabled, the Analog Output signal on pin 8
can vary between +2V and 2V, with a source
impedance of 1k, referred to pin 13.

When measuring normally, or scanning Channel A
minus Channel B, the signal expresses the dis-
played reading as fraction of Full Range.

e.g. -500Vonthe 1kV range codes to
-0.5V DC of Analog Output.

When SCAN A/B,(A -BYAor MATH is selected,
then the output is as follows:

100% = +1VDC
0% = O0VDC
100dB = +1V DC Linear
odB = OV IDC with dBs
No Units:
+1.000000E0 = +1V
-0.50000E0 = -0.5V

Any reading which codes t0 >+2V or <2V i3
represented by +2V or -2V as appropriate.

HOLD_L

This input at pin 13, when frue, inhibits external
triggers from any source, including Hi-Lo
transitions on the Ext Trig. line. The pin is pulled
to+5V via 10k, andresponds o TTL levels,being
false when high, and true when low.

Flags

The outputs at pins 2 to b are typically at+3V when
high, and at +0.5V when low. Maximum drive
available via pins 2, 3,4, 6 and 9 (when low) is
24mA. Maximum drive via pin 3 is 3mA.

HIGH LIMIT_L

This flag output at pin 2 is at iow level (true) only
when the most-recent measurement was above the
Jimit programmed via the front panel Or remote
command.

LOW LIMIT_L

This flag output at pin 3 is at low level (true) only
when the most-Tecent measurement was below the
limit programmed via the front panel or remote
command.

DATAVALID_L

This flag output at pin 4 goes to low level (irue) to
indicate that both the HIGH LIMIT L and LOW
LIMIT L flag states are valid, and are not an
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SAMPLING_H

This flag output at pin 5 goes to high level (irue)
when a valid trigger is received to start a
measurement, returning o low level (false) when
the measurement is complete.

TRIGGER TOO FAST_L

This flag ontputat pin 6is latched tolow level (true)
when any ftrigger originating as EXT TRIG,
REMOTE COMMAND or'SAMPLE' (front panel
key) is received; and the measurement cycle
initiated by the previous such trigger is in progress.

Under normal circumstances, the second trigger
will be implemented when the measurement is
complete.

This flag line is reset to high level {false) when
HOLD L is asserted; or when any Function,
Range, Resolution, Filter or Trigger Mode change
is implemented.

OVERLQAD_L

The flag output at pin 9 goes to low level (true)
when an overscale signal is applied to the input,
returning to low level (false) when the overload is
removed. This flag represents the Error OL'
message given on the front panel.

Pin Layout

Pin Designations

8 1 ‘::;::.
00 6 00 0 09 B

soo0o006o0 fif
©of\_ 18 9

—
Pin | Name Function

1 | SHIELD
2 | HIGHLMIT_L Flag - low true .
3 | LOWLIMIT L Flag - low true
4 | DATAVALID L Flag - low true
5 | SAMPLING_ H Flag - high true
6 | TRIG. TOOFAST_L | Flag - low true
7  DIGITAL COMMON
8  ANALOG QUTPUT | (Option 70 only)
g | OVERLOAD L Fiag - low true
10 | AN. O/P ENABLE_L | Input - lowtrue
11 | SPARE
12 | SPARE
13 | HOLD_L Input - low true
14 | DIGITAL COMMON
15 | ANALOG O/P OV {Option 70 only)

SHIELD

DIGITAL COMMON

ANALOG O/P OV

Pins 1, 7, 14 and 15 are internally connected
together.
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Numeric Keyboard

‘Numeric Keyboard’ keys

Keyboard Faciiity
Seventeen of the menu keys double as numeric

keyboard keys when certain menus appear on the
dot-matix display, and in most cases alk other keys
are Jocked out. As well as the numbers 0to 9, the
decimal point and the polarity changeover {(+/-)
keys, five other functions are represented.

- EX

Tht? number appearing on the numeric display to
the right of ‘E’ is a power of ten, by which the
number 10 the left of the E is multiplied. The Exp
key is used to enter E into the expression.

Enter
After assembling the number within a menu, the
Enter key is pressed to confirm that 1t 18 to be used.

Usually the word Enter also appears in the menu.
In some cases the Enter command enables another

key, or presents another menu.

Quit

For a few menus (associated with ‘Cal’) the Quit
key is provided for convenient exit, without
activating any process.

When a selftest or selfcal operation is in progress,

the word Abort appears above the Quit key to exit
from the process.

< (‘Monitor’ key)
Deletes the previous numerical character,

Last rdg

When a reading from the main display is required
to be incorporated into a process, the Last rdg key
can be used to enter the value of the most-recent
measurement on {o the dot-mafrix menu.
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Appendix A to
Section 4 of the
User's Handbook for

Datron Model 1271

Note to users: For the sake of completeness, this appendix collects together the error codes which might be
generated either on the instrument front panel, or via the IEEE 488 system bus.

Error Detection

All errors which cannot be recoveredwithout the
user's knowledge, result in some system action {0
inform the user via a message, and where possible
restore the system to an operational condition.
Errors are classified by the method with which they
are handled. Recoverable errors report the error

and then continue. System errors which cannot be
recovered cause the system to halt with a message
displayed. Restarting the instrument from Power
On may clear the error, but generally such
messages are caused by hardware or software
fanlts, which require user action.

Error Messages
Fatal System Efrors

For all fatal system errors, the error condition is
reported only via the front panel. The processor
stops after displaying the message. A user must
respond by retrying operation from power on, and

initiate repair if the fault persists. The following is
a list of error numbers displayed, with their
associated fault descriptions:

9000 - System Kemel Fault

9001 - Run Time System Emor
9002 - Unexpected Exception

9003 - PROM Sumcheck Failure
9004 - RAM Check Failure
9005--+==8erial Iterface Fault’

9006 - Option Test Failure

9007 - Unknown Engine Instruction
9099 - Undefined Fatal Error
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Recoverable Errors

These consist of Command Errors, Execution
Errors and Device-Dependent Errors. Command
Errors can only be generated due to incorrect
remote programming. Some Execution Errors and

all Device-Dependent Errors can all be generated

by manual operation as well. Eachof the reportable
Execution and Device-Dependent Errors are
identified by a code number.

Command Errors (CME)

(Remote operation only)

Command Errors are generated when the remote
command does not conform, either to the device
command syntax, or to the IEEE 488.2 generic
syntax. The CME bit (5) s set true in the Standard-
defined Even: Stams Byte, but there is no
associated gueue.

The error is reported by the mechanisms described
in the sub-section of Section 5 which deals with
status reporting.

Errors generated due to incorrect front panel
manipulation are not reporied to the bus; and vice
versa.

Execution Errors (EXE)

An Execution Error is generated if a received
command cannot be executed because it is
incompatible with the current device state, Of
because it attempis to command parameters which
are out-of-limits.

In remote operation, the EXE bit (4) is set true in
the Standard-defined Event Status Byte, and the
error code number is appended to the Execution
Error queue.

The error is reported by the mechanisms described
in the sub-section of Section 5 which deals with
status reporting, and the queue entries can be read
destructively as LIFO by the Common query
command *EXQ?.

There is no queue when execution errors are
generated during manual operation, the description
of the error being presented directly on the Menu
display.

The Execution Error numbers are given on the
opposite page, with their associated descriptions.
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List of Execution Errors

1000
1001

1002 -

1003
1004
1005
1006
1007
1008
1009
1010
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023

EXE queue empty when recalled
Option not installed

Calibration disabled

Ratio/Function combination not allowed
Filter incompatible with Function
Input Zero not allowed in Ratio
Calibration not allowed in Ratio
Data entry emor

Must be in AC Function

Pass Number entry e1ror
Divide-by-zero not allowed

No more errors in list

Data out of limit

Tllegal Range/Function combination
Command allowed only in Remote
Not in Special Calibration
Calibration not allowed with Math
Key not in the Cal Enabled position
Spec not compatible with Function
Internal Source Cal required

Test not allowed when Cal enabled
No parameter for this Function
Input zero not allowed in ACI
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Recoverable Errors (contd)

Device-Dependent Errors (DDE)

A Device-Dependent Error is generated if the
device detects an internal operating fault (eg.
during self-test). The DDE bit (3) is set true in the
Standard-defined Event Status Byte, and the error
code number is appended to the Device-Dependent
Error quene.

InRemote, the error is reported by the mechanisms
described in the sub-section of Section 5 which
deals with status reporting, and the queue entries
can be read destructively as LIFO by the Common
query command *DDQ?.

In Local, the DDE status ischecked at the end of the
operation (eg. Cal, Zero, Test). If true, an ervor has
occurred, and the content of the last entry 1n the
queue is displayed on the front panel.

1f both bus and front panel users attempt to read the
queue concurrently, the error data is read out
destructively on a first-come, first-served basis.
Thus one of the users cannot read the data on one
interface as it has already been destroyed by
reading on the other. This difficulty should be
solved by suitable application programming 10
avoid the possibility of a double readout. Ideally
the JEEE 488 interface should set the instrument
into REMS or RWLS to prevent confusion. The
bus can ignore the queue, but the front panel user
will have to read it to continue.

Device-Dependent Error Lists
Device-dependent errors are associated mainly
with test and calibration operations. The error
nurnbers in the following pages are therefore listed
in these caiegories. There is some overlap.

The error list for external calibration operations,
with their associated descriptions, are given on the
opposite page. The self-calibration and internal
source calibration error list commences oveileaf.
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External Calibration Operations

Correction Errors

2000 - Zero Correction Error
2001 - Gain+ Correction Error
2002 - Gain- Correction Error
2003 - HF trim Correction Error
2004 - Input Correction Error
2005 - Lol Zero Correction Error
2006 - Lol Gain Correction Error
2008 - A to D Correction Error
2009 - Reference Error

2010 - Frequency Correction Ercor
2011 - DAC Correction Error
2012 - Standardise Error

Corruptions

2013 - Key/Pass# flags Corrupt

2014 - Serial Number Corrupt

2015 - Cal Due Date Corrupt

2016 - Self-corrections Flag Corrupt
2017 - Bus Address Corrupt

2018 - Line Frequency Corrupt

2020 - Measurement Corrections Corrupt
2021 - Measurement Corrections Invalid
2022 - NV RAM Write Failure

Non-volatite RAM Checksum Errors
2100 - Primary NV Checksum Error
2101 - Secondary NV Checksum Error
2102 - Input Zero NV Checksum Error
2103 - Frequency NV Checksum Error

Others ...

2104 - Switches not optimum

2105 - Requires internal source calibration
2106 - NV RAM Protection Failure

2109 - Bad data from analog sub-system
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Self Callbration and Internal Source Calibration Operations

The codes for these operations are related to sieps
in the sequence of calibrations implemented by the
processor. They will appear only if the calibration
has not been successful, and should be reported for
interpretation to your local Dairon service center,
so that the fault can be analyzed.

In the following table, the error allocated to each
Step appears against its step number. A short
description of the test step is also given.

For measurements of noise and magnitude, a series
of readings is taken. Some early readings are
discarded to allow for settling; and of the others, the
highest and the lowest readings are also discarded.
The remainder are used to calculate:

« the standard deviation for noise measurement,

and
« the mean for magnitude measurement.

* Al the steps are included in ‘Full Selftest’,
‘Selfcal’ and ‘Internal Source Cal’. Butnot all
are included in ‘Fast Selftest’; so to distingnish
those that are, their step numbers in the
sequence are followed by an asterisk (*). For
these steps, the Fast Selftest hmits are wider
than for Full Selftest, Selfcal or Internal Source
Cal. Also, because of the lower resolution in
Fast Selftest, more readings can be taken in the
same number of line cycles.

The methods of reporting unsuccessful tests are
described under the paragraphs dealing with the
tests or self calibrations. The generation of an error
code accompanies an unsuccessful test. Iis results
will be, at the least, out of test limits.

4-A6



Appendix A

Section 4 - Using the 1271

Step  Function
Fuse Tests

2101* Fuse is open circuil.
2102* Fuse fault other than ofc

Memory Tesis

The following NV memory checksums
do not agree with their stored values.
2110* Primary.

2111* Secondary.

2112* Input Zero.
2113* Frequency.

Reference Ratio Tests

2121%
2122

2131*
2132*

2141*
2142%
2143*

2151*
2152*
2153#
2154%
2155
2156

Reference zero noise.
Reference zero magnitude.

Ref 2 noise,
Ref 2 magnitude.

Ref 1 noise.
Ref 1 magnitude.
Ref 1 : Ref 2 Magnitude Ratio drift.

Positive Reference noise.

Positive Reference magnitude.
Negative Reference noise.
Negative Reference magnitude.
Ref+ : Ref- Magnitude Ratio.
Ref+ : Ref- Magnitude Ratio drift.

* .. Also included in Fast Test

DC Voltage Codes overleaf
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DC Voltage Tests
True Zero Measurements

2161 DC 10V range zero noise.
2162 DC 10V range zero magnitude.
2163 DC 10V range zero drift.

2171 DC 1V range zero noise.
2172 DC 1V range zero magnitude.
2173 DC 1V range zero drift.

2181* DC 100mY range zero noise.

2182* DC 100mY range zero magnitude,

2183 DC 100mV range zero drift.

2191 DC 100V range zero noise.
2192 DC 100V range zero magnitude,
2193 DC 100V range zero drift.

2201 DC 1000V range zero noise.
2202 DC 100GV range zero magnitude.
2203 DC 1000V range zero drift.

Negative Gain Measurements
(Offsets {Zero) and References)

2211 -1V offset noise.

2212 -1V offset magnitude.
2213 -1V reference noise.
2214 -1V reference magnitude,
2215 -10V offset noise.

2216 -10V offset magnitude,

Positive Gain Measurements
(Offsets {Zero] ané References)

27221
2272
2223
2224

2231
2232

2233
2234

2241
2242

2251
2252
2253

2261
2262
2263

2271
2272
2273

2281
2282
2283

2291

10V offset noise.

10V offset magnitude.

10V loaded offset noise.

10V loaded offset magnitude.

1V offset noise (atten. 10V).
1V eoffset magnitude (atten. 10V,

100mY offset noise {atten. 10V),
100mV offset magnitude (atten. 10V),

1V offset noise.
1V offset magnisude.

10V +Ref noise.
10V +Ref magnitude.
10V +Ref magnitude drift.

10V loaded gain noise,
10V loaded gain magnitude.
10V loaded gain magnitude drift.

1V Range - 100V signal noise.
1V Range - 100mV signal magnitude,
1V Range - 100mV signal magnitude drift.

100mV Range - 100mV signal noise.
100mV Range - 100mV signal magnitude.
100mV Range - 100mY signal magnitude drift.

1V reference noise,
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AC Voltage Tests
1V AC Range Selected 100V AC Range Selected

2301 1VAC Input noise.
2302 1VAC Input magnitude.

2311* 1V AC preamp output noise.

2312* 1Y AC preamp output magnitude.

2321* +RMS output noise.
2322* +RMS output magnitude.
106mV AC Range Selected

2331 100mVAC Input nioise.
2332 100mVAC Input magnitude.

2341* 100mVAC preamp output noise.

2342* 100mVYAC preamp output magnitude.

10V AC Range Selected

2351 10V AC Input noise.
2352 10V AC Input magnitude.

2361 10V AC preamp output noise.

2362 10V AC preamp output magmtude.

2371 100VAC Input noise.
2372 100VAC Input magnitude.

2381 100VAC preamp output noise.
2382 160YAC preamp outpui magnitude.
1kV AC Range Selected

2391 1kVAC Input noise.
2392 1kVAC Input magnitude.

2401 1kVAC preamp output noise.
2402 1kVAC preamp output magnitude.

* = Also included in Fast Test

AC Voltage Codes overfeaf
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1V AC Range Selected

2411 1VAC Input noise.
7412 1VAC Input magnitde.

7421% 1V AC preamp output noise.
9422* 1V AC preamp output magnitude.

7431* -RMS output noise.
2432+ RMS output magnitude.
2433 1V offset magnitude.
2434 1V preamp gain dnft.
2435 +RMS gain.

2436 +RMS gain drift.

2437 -RMS gain.

2438 -RMS gain drift.

100mV AC Range Selected

7441 100mVAC Input noise.
2447 100mVAC Input magnitude.

2451 100mVAC preamp output noise.
2457 100mYAC preamp output magnitude.
2453  100mV preamp gain drift.

10V AC Range Selected

2461 10V AC Input noise.
2462 10V AC Input magnitude.

-2471% 10V AC preamp output noise

100V AC Range Selected

2481 100VAC Input noise.
7482 100YAC Input magnitude.

2491* 100VAC preamp output noise.
2492* 100V AC preamp output magnitude.
2493 100V preamp gain drift.

1kV AC Range Selected

2501 1kVAC Input noise.
2502 1kVAC Input magnitude.

2511* 1kVAC preamp output noise.
9512 1kVAC preamp output magnitude.
7513 1kV preamp drift.

2472% 10V AC preamp output magnitude.
2473 10V preamp gain drift.

4-A10

* - Also inchided in Fast Test



Appendix A Section 4 - Using the 1271
DC Current Tests

1mA DC Range Selected
10mA DC Range Selected

2521 10mA range zero noise.

2522 10mA range zero magritude.
2523 10mA range zero magnitude drift.
2524 10mA range zero offset drift,

2525 10mA range zero offset magnitude drift.

2531* 10mA range gain noise.
2532* 10mA range gain magnitude.
2533 10mA range gain drift.

100mA DC Range Selected

2541 100mA range zero noise.
2542 100mA range zero magnitude.
2543 100mA range zero drift.

2551* 100mA range gain noise.
2552* 100mA range gain magnitude.
2553 100mA range gain drift.

1A DC Range Selected

2561 1A range zero noise.
2562 1A range zero magnitude.
2563 1A range zero drift.

2581 1mA range zero noise.
2582 1mA range zero magnitude.
2583 1mA range zero drift.

2591* 1mA range gain noise.
2592* 1mA range gain magnitude.
2593 ImA range gain drft.

100uA DC Range Selected

2601 100p A range zero noise. ‘
2602 100pA range zero magnitude.
2603 100¢A range zero drift.

2611* 1001 A range gain noise.
2612* 1001 A range gain magnitude,
2613 100pA range gain drift.

__2571* 1A range painnoise. .

2572* 1A range gain magnitude.
2573 1A range gain drift.

* = Also included in Fast Test

Current Codes overfeaf
4-A1l
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Appendix A

AC Current Tests
10mA AC Range Selected

2621 10mA range gain noise (10mA Input).
2672 10mA range gain magnitude (10mA Input).

7631 100mA range gain noise (100pA Input).
2632 100mA range gain magnitude (1001A Input).

Resistor Ratio Tests

1k(: Standard Resistor Tests
True Zero

2791 1k{2 resistor true zero noise.

7792 1k€) resistor true zerc magnitude.
272% 1k resistor true zero drift.

Normal measurement
2724  1k£ resistor gain noise.

2725 1k€resistor gain magnitude.
2726 1k resistor gain dnift.

100k} Standard Resistor Tests

True Zero
2731 100k€2 resisior true Zero noise.

2732 100k resistor true zero magnitude.
2733 100k resistor true zero drift,

Normal measurement
2734* 100k} resistor gain noise.

9735% 100k} resistor gain magnitude.
2736 100k€Q resistor gain drift.

Standard Resistors Ratio

4-Al2

“Ratio-Drift-Calculation

2737 Standard resistor ratio drift.

* .. Also included in Fast Test
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Section 4 - Using the 1271

Normal and LOi Ohms Ranges Tests
100 Range Selected
2741 100 range high-cument true zero noise.

2742 100€ range high-current zero magnitude.
2743 100€2 range high-current zero drift.

2751* 1002 range high-current gain offset noise.
2752* 100 range high-current offset magnitude.

2753% 100%2 range high-current gain noise.
2754*% 100¢2 range high-current gain magnitude.
2755 1000 range high-current gair drift.

2761 100€) range low-current true zexo noise.
2762 100 range low-current zero magnitude.
2763 1000 range low-current zero drift.

1K Range Selected

2771 1k£) range high-current true zero noise.
2772 1k range high-current zero magnitude.
2773 1k€2 range high-current zero drift.

2781* 1kQ range high-current gain noise.
2782* 1kQ range high-current gain magnitude.
7783 1k range high-current gain drift.

10k Range Selected

2791 10kQ range high-current true zero noise.
2792  10k€ range high-current zero magnitede.
2793 10k range high-current zero drift.

2801 10k range low-current frue zero noise.

100k$2 Range Selected

2811 100k€) range low-current true zero noise.
2812 100k€) range low-current zero magnitude.
2813 100k) range ow-current zero drift.

2821* 100kQ2 range low-current gain noise.
7827* 100k) range low-current gain magnitude.
2823 100k{2 range low-current gain drift.

1MQ Range Selected

2831 1M range high-current true zero noise.
2832  1MQ range high-current zero magnitude.
2833 1MQ range high-current zero drift.

2841 1M range high-current gain offset noise.
2842 1MQ range high-curreat offset magritude.
2843* 1MQ range high-current gain noise.
2844* 1M range high-current gain magnitude.
2845 1M£2 range high-current gain dnft.

2851 1M range low-current true zero noise.
2852 1MQ range low-current zero magnitude.
2853 1M range low-current zero drift.

2861 1M range low-current gain noise.
2862 1MQ range low-current gain magnitude.
2863 1ML range low-current gain dnft.

==9§09=-10k{Y range low-current-zero magnitude
2803 10k range low-current zero drift.

* = Also included in Fast Test

4-Al3
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Appendix A

Hi Ohms Ranges Tests

10MQ Range Selected

2871 10MQ range high-current true zero noise.

2872 10MQ range high-current zero magnitude.

2873 10MCQ range high-current zero drift.

2881 10MQ range low-cument true zero notse.
7882 10MQ range low-current Zero magnitude.
2883 10MQ range low-current 2ero drift.

7401 10MQ range low-current gain noise.
2892 10MC range low-current gain magnitude.
2893 10MQ range low-current gain drift

100MQ Range Selected

2901 100MQ range true zero noise.
2902 100MQ range zero magnitude.
2903  100MQ range zero drift.

1G{) Range Selected

2911 16 range true zero noise.

2912 1G€ range zero magnitude.
2913 1GQ range zero drift.

4-Al4
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SECTION 5 SYSTEMS APPLICATION via the IEEE 488 INTERFACE

Alphabetical Index of IEEE 488.2 Codes used in the 1271 QOverleat
Introduction 5-1
Interface Capability 5-1
Interconnections 53
Typical System 5-4
Using the 1271 in a System 58
Addressing the 1271 5-6
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Retreival of Device Ststus information 5-19
The 1271 Status Reporting Structure 5-19
1271 Status Reporting - Detail (see also pages 5-78) 5-23
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DC Voltage 5-30
AC Voltage (Options 10 & 12} 5-32
Resistance (Opticn 20) 5-36
DC Current {Option 30 with Option 20) 5-42
AC Current {Option 30 with Options 10, 12 and 20} 5-44
Input Control 5-46
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Math 5-54
Test 5-84
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Delay and Default Tables 5-71
internal Operations 5-76
Status Reporting {see also page 5-23) 5-78
instrument ¥D and Setup 5-86
Calibration Commands and Messages 5.88
(See Notes on page 5-88)
internal Buffer 5-109
Appendix A: |EEE 488.2 Device Documentation Reguirements 5-A1
Appendix B:1271 Device Settings at Power On 5-B1



Section 5 - System Operation

Command/Query Code Description Page 5-
ACCP Selects AC-coupled measurements 32; 44
ACI Selects AC Current function 44
ACY Selects AC Voltage function 32
AUTO Automatic range selection 30, 32; 36, 40,42; 44
AVG AV4/8/16/32/64 Rolling average 54
AVG BLOC_N Block Averaging of N readings 54
AVG OFF Deselects averaging mode 54
BLOCK (Nrf) Sets and arms Block mode & stores (Nrf) readings 109
BLOCK? (Nrf),(Nrf} Recalls stored readings between (N} (Nrf) i1

C (Nt Sets subtraction constant to Nrf value 58

C LAST RDG Puts mast-recent reading to C store 58
c? Recalls subtraction constant C 59
CAL? Triggers external calibration to nominal or zero 80
CAL? Nif Triggers external 'SET' gain calibration 50
CHSE? ADC Triggers special calibration of the A-D converter 95
CHSE? DAC Triggers special calibration of the analog output 96
CHSE? FREQ Triggers special cafibration of the frequency counter 96
CLR MAX Clears MAX store 61
CLR MIN Clears MAX stare 51
CLR PKPK Clears MAX and MIN stores 51
CLRMEM ALL Clears all calibration memories 106
CLRMEM EXT Clears external calibration memories only 106
CLRMEM HFTRIM Clears AC HF calibration memeories only 106
CLRMEM SELF Clears self-calibration memories only 106
CNFTST? Fast Test: returns ‘0" if OK, otherwise 1’ 85
COUNT? Recalls number of readings in Block mode store 110
DB OFF Cancels dB calculations 62
DB ON Selects dB calculation for subsequent readings 62
DB_REF R50 Sets reference level of ImW in 50Q 62
DB REF R75 Sets reference level of TmW in 750 62
DB_REF R600 Sets reference level of ImW in 600Q 62
DE_REF UNITY Sets reference level of unity 52
DB REF? Recails the set reference level 63
DCCP Selects (DC+AG)-coupled measurements 32; 44
DI Sejects DC Current Function

DCcv Seledts DC Voltage function (VR
DhQ? Recalls most-recent device error from queue 66
DELAY DFLY Sets default delay for reading 7071
DELAY Nrf Sets setle delay of Nrf seconds 70
DIV_Z OFF Cancels division of readings by Z 60
DiV_Z ON Divides subsequent readings by Z 60



Section 5 - System Operation

Alphabetical Index of IEEE 488.2 Codes used in the 1271

Commeon Description Page 5
Command/Query Code

*CAL? Performs 1271 Selfeal: returns ‘0" if OK, otherwise 't' 08
*CLS Clears event registers and Queues (not Q/P queue) B3
*ESE Nrf Enables standard-defined event bits 81
*ESE? Returns ESF register mask value 81
*ESR? Reads Event Status register 81
*IDN? Reports manufacturer, model, etc. 86
+OPC Conforms, but not relevant to 1271 application 77
*OPC? Conforms, but not relevant to 1271 application 77
*OPT? Recalls option configuration information 87
*pSC 0N Setsfresets power-on status control flag 84
*pSC? Returns power-on status control flag value 84
*PUD Allows entry of user data to protected store g4
*puD? Recalls user-entered data 95
*RST Resets instrument to power on condition 76/ App B
*SRE Nr Enables Service Request Byte bits 82
*SRE? Returns Service Request Byte mask value g2
*STR? Non-destructively reads Service Request Byte 83
*TRG Causes a single reading to be taken 59
*TST? Fuil Selftest: returns ‘0’ if OK, otherwise 4 684
*WAI Conforms, but not relevant to 1271 application 73

Codes in Bold type are Command Program H

eaders; those in normal type are Program Data Elements



Section 5 - System Operation ]

Command/Query Code

ENBCAL EXTNL,Nrf
ENBCAL SELF Nrf
ENBCAL SPECIAL Nr
EXITCAL (date string)

EXQ?

EXT DUE?
FAST OFF
FAST ON

FILT1000HZ/360HZ/40HZ/10HZ
FILT100HZ/40H2/10HZ/1HZ

FILT_OFF
FILT_ON

FREQ? (ACV & AC aniy}

FWR
GATE FAST_OFF (A only)
GATE FAST_ON (AC only)

GUARD LCL
GUARD REM
HI_OHMS
HILT (Nrf)
HILT?

INPUT CH_A
INPUT CH_B

~ INPUT DEVIN

INPUT DIV_B
INPUT FRONT
INPUT OFF
INPUT SUB_B
LIMIT OFF
LIMIT ON
LINEF 50
LINEF 60
LINEF?

LOCK NUM_ON/OFF KEY_ON/OFF

LO|_OFF
LO[_ON

Description

Enables external calibration

Checks Selfcal interlocks

Accesses special calibration mode

Exits external cal with due date option
Recalls most-recent execution from queue
Recalls calibration-due date

Deselects fast mode

Selects fast mode

inserts analog filter (Opticn 10)

inserts analog filter (Option 12)

Removes analog filter (DC & Q)

Inserts analog filter {DC & Q)

Becalls frequency of most-recent reading
Selects four-wire chms connection
Selects gate width (Freq rdgs) 15

Selects gate width (Freq rdgs) 50ms
Selects Local Guard

Selects Remote Guard

Sejects High Ohms Funciion

Sets high limit, (Nrf) 10 8.5 digits

Returns value of high fimit

Selects Rear Input Ch A only

Selects Rear Input Ch B only (Opt 40)
Selects Rear Input Chs A& B with (A-B)/B (Opt 40)
Selects Rear Input Chs A& B with A/B (Opt 40)
Selects Front Input only

|solates &l inputs

Selects Rear Input Chs A & B with A-B (Opt 40}
Disables limit checking

Enables limit checking

Selects 50Hz line frequency operation
Selects 60Hz line frequency operation
Recalls line frequency operation setting
Determines interlocks required for Selfcal
Deselects low current Ohms mode
Selects low current Ohms mode

“LOLT{NA)

LOLT?

Codes in Bold type are Comm

Setslow-limit, (Nrf).-to 8.5 digits

Pa

89
8%
89
1)
a5
93

ge 5-

30; 38; 40; 42
30; 36: 40; 42

32; 44

32; 44

30: 36; 38; 40, 42
30: 36; 38; 40; 42

78

38;

49
49
47
47
38
52
52
46
48
46
46
46
46
46
53
53
97
97
97

38

104

36
36
62

Returns value of low limit

oy

and Program Headers; those in normal type are Program Data Elements



Section 5 - System Operation

Command/Query Code Description Page §-
M (Nr) Sets muttiplier M to Nrf value 56
M LAST RDG Puts most-recent reading into M store 56
M? Recalls multiplier M 57
MAX? Recalls maximum reading 50
MESE Nri Enables measurement event bits 79
MESE? Returms MESE register mask value 79
MESH? Reads Measurement Event Status register 80
MIN? Recalls minimum reading 50
MUL M COFF Cancels multiplication of readings by M 56
MUL_M CN Multiplies subsequent readings by M 56
N {Nrf) (Nrf) is No. of rdgs for AVG BLOC_N 55
N7 Recalls active No. of rdgs for AVG BLOC_N 55
OHMS Seiects Normal Ohms function 36
PASS NUM Nrt Pass number entry for calibration 104
PKPK? Recalls MAX?2-MIN? difference 50
RDG? Recalls most-recent reading 74
RESL5/6 (ACV; Hi(h) Sets A-D mode and resolution 32;38; 42
RESL5/6/7/8 (DCV; OHMS; DCI)  Sets A-D mode and instrument resolution 306; 36; 40
SELFCORR OFF Cancels selfcal corrections 107
SELFCORR ON Applies seifcal corrections 107
SERIAL (12 ASCHl chars) Allows access to change the serial number 105
SPEC_DAY? Recalls 24 hour spec. for reading 48
SPEC_YR? Recalls 1 year spec. for reading 48 ..
SRCE_CAL? Triggers intnl source char: returns ‘0' it OK, or else ‘1" 108
STD? Nrf Triggers 'Standardize' external calibration 92
SUB_C OFF Cancels subtraction of C from readings 58
SUB_C ON Subtracts C from subsequent readings 58
TFER_OFF ACV: Disables Transfer mode 32
TFER_ON ACV: Enables Transfer mode 32
TRG_SRCE EXT Enables externatl triggers as source 68
TRG_SRCE INT Selects internal interval counter as source 68
TRUE_OHMS Selects True Ohms function 40
TWR Selects two-wire ohms connection 36; 38
UNC FREQ... Allows entry of user's calibration uncertainty 100
UNC? Recalls calibration uncertainty for the reading 102
X? = *TRG;RDG?

g N Seis-divisarZ-ta Nel-value- : B0
Z LAST_RDG Puts mostrecent reading into Z store 60
Z7? Recalls divisor Z 61
ZERQ? Initiates ‘Input Zero' and response (nat ACH) 72






