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SECTION 1

THE 1061/1061A/1071 AUTOCAL INSTRUMENTS
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The Datron 1061, 1061A and 1071 AUTOCAL

multi-function, microprocessor controlled digital

voltmeters (DVM) are high precision measuring
instruments featuring exceptionally high’ stability
and systems capability. The basic instrument
provides full DC measurement capability, comput-
ation facilities, self check routines and calibration

- memory.

The AUTOCAL 1061 instrument combines high
accuracy with short measurement time to maximize
usability. A 5% digit display provides a resolution
of one microvolt and an accuracy of 5 ppm.

In the AUTOCAL 1061A, operation of the “Input
Filter” key extends the display to 6% digits to
provide extra resolution to 100nV.

NB. Unless otherwise noted, references to “10617
in this Handbook apply also to 1061A instrument.

The AUTOCAL 1071 instrument maximizes
accuracy with a 6% digit display (7%. in the
‘averaging’ mode for 0.05 ppm resolution).

Standard and optronal measurement
facilities

In addition to the basic DC voltage measurement:

function, the instrument performance can be
expanded, by the selection of options, to provide
further measurements:

DC current

Resistance

True RMS AC voltage

True RMS AC current

DC coupled true RMS AC voltage
DC coupled true RMS AC current
Ratio

In addition, the standard 1061 and 1061A
instruments provide a dB measurement.

The full range of options is as follows:

Option 10:  True RMS AC converter (DC plus
45Hz to IMHz)

Option 12:  High Performance true RMS AC
voltage converter (1061A only)

Option 20:  4-wire resistance measurement
converter

Option 30: DC and true RMS AC current -

' converter (in conjunction with option

10 only)

Option 40:  Rear input / ratio input

Option 41:  Selectable rear input

Option 50:  IEEE 488 standard digital interface

Option 51:  BCD interface (1061 only)

Option 52:  External trigger

Option 70:  Analog output

Option 80: 115V 60Hz line operation

Option 81: 115V 50Hz line operation

Option 82: 115V 400Hz line operation

Option 90:  Rack mounting kit

Calibration

The AUTOCAL instruments have been designed to
make the removal of the covers for calibration
unnecessary, as full calibration of all ranges and
functions can be carried out from the front panel. -

The procedure for calibrating the instrument is
contained in the Calibration and Servicing
Handbook.

Accidental or unauthorised use of the calibration
routine is prevented by a key operated switch onthe
instrument rear panel.

1-1



Message read-out

The measurement display doubles as a message
display, providing a clear read-out of 15 different
messages. Full details of the meanings of these
displays can be found in sections 2 and 3.

Self test

Pressing the “Test’ key starts a self test procedure,
during which a sequential routine:

- checks, in turm, all the display segments,
characters and legends

- verifies the correct functioning of individual
measuring circuits

- checks the non-volatile calibration memory

On completion of the test, the instrument returns to
the last selected function and range to provide rapid
return to measurement. In the event of the self test
failing, an error message is displayed.

Computing

The range and function selection keys double as a
keyboard for the input of data so that measurements
can be compared with previously recorded data or
manually input data for display of:

- measurement offset

- percentage deviation

- maximum and minimum value storage

- the exceeding of limits (upper and lower)

Full details of these facilities are given in section 3.

Systems use

The AUTOCAL 1061 and 1071 instruments can
form part of a system by means of the IEEE 488
standard digital interface option. The details for the
connections of the instrument to the system and
programming details for the controlling machine
can be found in section 4.
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In addition, the 1061 voltmeter can be connected,
using the BCD interface option, for remote
operation by a controlling machine. In this mode,

ranges and functions are remotely controllable and .

the measurement data is output in a binary-coded-
decimal form. Details of this interface are given in
section 5.

Accessories

The instrument is supplied with the following
accessories:

. Part
Description Number
Power cable 920012
Hexagon key 2mm A/F 630101
Hexagon key 2,5mm A/F 630109
Set of calibration keys 700068
User’s Handbook (1061, 1061 A
and 1071) 850040
Calibration and Servicing
Handbook (1061 and 1061A) 850045
Calibration and Servicing
Handbook (1G71) 850046
Power fuse (230 V) 920024
or Power fuse (115 V) 920084
Current fuse 920071

In addition, the following accessories are available
for use with the 106171071 instruments:

Part
Description Number
HVP high voltage probe 400335
RMK rack mounting kit (option 90) 440063
1501 de luxe lead kit 440070
IM & ‘Lin’ calibration source 400391
1I0M O ‘It calibration source 400392

Additional documentation

The Calibration and Servicing Handbook contains
information required to adjust and service the
DVM. It contains detailed description of the
circuits, trouble shooting diagrams, calibration
procedures , parts lists and circuit diagrams.
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Principles of operation
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Fig 1.1 DVM simpilified block diagram

Figure 1.1 shows how the DVM achieves its basic
measurement functions, its advanced measurement -
and computing functions and the interfacing with
other equipment in systems applications.

Voltage measurement

The instrument comprises a fully floating isolation
amplifier with electronically switched gain ranges
providing a full range output which is applied to the
analog to digital converter. AC voltage measure-
ment is achieved using a True RMS AC converter
which converts AC signals to DC and applies the
DC voltage to the analog to digital converter.

Resistance measurement

Resistance measurement is achieved by passing the
current from an internal precision current source
through the unknown resistance and sensing the
voltage developed across the resistance.

Current measurement

For current measurement, switched precision
shunts are fitted internally. The unknown current is
passed through these and the resulting voltage
sensed.

To each
Analag
Board

Analog to digital conversion

The signal from the DC isolator or AC converter is
applied to the input of a high gain integration
amplifier. The integration capacitor starts charging
from a zero state at a rate proportional to the
magnitude of the incoming signal. The integration
period is approximately 20mS (1061) or 160mS
(1071). '
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Fig 1.2 Simplified measurement cycle

At the end of this period, a reference signal of
opposite polarity to the input signal is applied and
the time taken for the capacitor to discharge to zero
volts is measured (null detection), providing an
accurate computation of the input signal
magnitude.
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Processor

The internal control of the instrument is performed
by a microprocessor (6800 series) using 12k bytes
of program memory. The microprocessor translates
range and function information from the front
panel keys (or remote source) into commands for
‘the analog sections, generates triggers to control
the analog to digital conversion and organises the
mode and compute facilities.

Autocalibration

With the calibration enable switch on the rear panel

“turned to the ‘CAL’ position, the calibration
procedure (see Calibration and Servicing
Handbook) can take place, during which
measurements of zero, linearity, gain, input bias
current and high frequency gain of the instrument
are taken and the results stored in a non-volatile
memory. These values are then used as a reference
for future measurements when the instrument is in
the normal ‘RUN’ mode.

1-4

Specification readout

A table of the instrument’s measurement specification
is held internally, in a read-only memory. When the
‘Spec’ key is depressed, the maximum specified
limits of uncertainty for the selected measurement
will be displayed according to the measurement and
range selected and the position of the calibration
interval switch on the rear panel.

Ratio

Ratio measurements can be made between two
signals applied at the rear input and ratio input
sockets on the rear panel.

Analog output

An analog output scaled to be 1V for any full range
signal input is generated to allow the instrument to
drive equipment (X-Y plotters, chart recorders, etc.)
that require an input proportional to the measured
guantity.




SECTION 2

Preliminaries

Before using the instrument it is important that it
has been correctly installed as detailed in section 6.

Maximum input voltages

The following tables give the maximum input
voltages to the DVM (front panel) for each of the
operating ranges.

For rear panel and ratio inputs, maximum inputs
indicated at 1000 or 650V RMS must be reduced to
250V RMS.

The Asymbol is used to remind the user of special
precautions detailed in this Handbook and is placed
adjacent to terminals and switches that are sensitive
to overvoltage conditions.

NOTES:

ay  With the jocal guard/remote guard switch set to ‘Local Guard',
this value reduces to OV, ie. the terminals are internally linked.

b)  Values specified assume peak voltage < RMS voltage x v pA

Also, maximum inputs of 1000 or 650V RMS reduce to 250V

RMS for rear and ratio inputs.

Maximum permissible voltage between front and rear inputs is
equal to the maximum input at tae front input {not switched) or
250V RMS (switched).

¢} The digital common cendugtor for the remote interface is internally
grounded.

d)  When the 2-wire §2 /4-wire £ switch is set to ‘Z-wire £) ', the
*I+’ terminal is internally linked to the ‘Hi' terminal and the "1’
terminal is internally linked to the ‘Lo’ terminal,

e} Maximum slew-rate of "‘Guard’ with respect to ground or digital
common < 50V/u8 (5 x 108 voit Hz} for normal operation (accuracy
is degraded as voit Hz product increases).

f)  Maximum siew-rate of any terminal to ground should be £ 1kV/uS
{108 volt Hz) or the instrument may revert to the ‘power up condifion
{i.e. select DC 1000V range).

BASIC MEASUREMENT PROCEDURES

DC & AC Voltage

1,000V Lo

asovicl| 1.000v "

rooov | o2sgvidll 1 o000v 1

neoov | esovisll ypoov | o2sov GUARD

1,006V v 1,000V 250V moviel b s Guarp

1,000V | 550V 1,000V EHOV ssoviel | as0v SAFETY GROUND

BIG

1.000v | 650V ooy | esev | 850VELL gsov. [ gvlsl
COMMON

Table 2.1 Maximum RMS input voltages [b]

i

DPC & AC Current

250V Lo

zsav 1] 2s0v r*

asov | o2savl9 ] 2gemask 1”

asov | 2sovIel | 2mov 250v GUARD

250V | 20amps | 50v oV ovid | osguano

1000V | 88OV 1,000V ] BBOV g50vied | s50v SAFETY GROUND

216G

e}
1.000v | ss0v 1.000v | ssov 850V B50Y avlel  ommon

Table 2.2 Maximum RMS input voltages [b]

i
mov | Le Resistance
250vEl | 250v i

280V esovidl | asov "

250V 250V 250V 250V GUARD

zmov | asov | 280V asov | zmovil | as cuss

1000V | 6%0V 1000V | 85OV gsoviel | esov SAFETY GROUND

321}

1000V | ssav 1,000V | esov ssoviel | gsov | ovie)
‘ COMMON

Table 2.3 Maxirmmum RMS input voltages [b]



Safety

The 1061 and 1071 voltmeters are designed to be
Class 1 equipment as defined in IEC Publication
348 and UL 1244 concerning safety requirements.
Protection is assured by a direct connection via the
power cable from ground to exposed metal parts and

WARNING:

ANY INTERRUPTION OF THE PROTECTIVE
GROUND CONDUCTOR INSIDE OR OUTSIDE
THE INSTRUMENT OR DISCONNECTION OF
THE PROTECTIVE GROUND TERMINAL MAY
MAKE THE APPARATUS DANGEROUS.
INTENTIONAL INTERRUPTION IS PROHIBITED.

THE TERMINALS MARKED WITH THE
% SYMBOL CARRY THE POTENTIAL OF THE

internal ground screens.

The line connection must only be inserted in a
socket outlet provided with a protective earth
contact and continuity of the ground conductor must
be assured between the socket and the instrument

SOURCE UNDER TEST. THESE TERMINALS
AND ANY OTHER CONNECTIONS TO THE
SOURCE COULD CARRY LETHAL YOLTAGES.
AT NO TIME SHOULD THESE CONDUCTORS
BE TOUCHED DURING A TEST OF HIGH
VOLTAGES. IF DIFFICULTY IS FOUND WITH
THE TEST, ENSURE THAT THE SOURCE 1S
‘RENDERED SAFE BEFORE ATTEMPTING TO
IMPROVE CONNECTIONS.

Controls
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Fig 2.1 Front panel

* Line on/off (‘Power) switch

When set to the off position, this switch isolates the
instrument from the line supply. When switched
to the on position, the instrument powers up and
automatically selects its DC 1000V range.

After '/, hour, the instrument is near its full
specification, but should be left on for 2 hours
before use if full accuracy is required.

Function keys

The four keys - ‘I, kQ’, ‘AC’ and ‘DC’ - provide
the means to select the mode of operation of the
instrument and contain LED indicators that light
to show the selected function, i.e. if the indicators
in the ‘I" and ‘DC’ keys are lit, the instrument is
set to measure DC currents.

‘Input zero’. This facility is available on all DC
voltage and Ohms ranges, by manual or systems
operation.

When the ‘Input Zero® key is pressed, the DVM:

a) accepts the measured input as a zero offset for
the range selected, providing it does not exceed
approx 1.5% of full range.

b)stores the offset value in non-volatile memory.

¢) compensates ALL SUBSEQUENT READINGS
taken on that range by the stored offset value,
. untit the user redefines the input zero.

If the measured input offset exceeds 1.5% of full
range from the calibrated DVM zero, no offset
is stored and the Err 4 message is displayed.

A separate zero offset correction is stored for each
range. When the DVM is in ‘Auto’ during the

. Input Zero routine, all ranges are zeroed automat-

ically in ascending order.

e



' CAUTION

The stored offset correction is applied to all
readings, so that the correct procedure is to re-
zero the DVM whenever the input zero condition
is changed. Failure to observe this procedure will
cause an incorrect zero compensation to be applied.

‘Input filter’ key. The ‘Input filter’ key is pressed
to increase the series mode AC noise rejection in
measurement of DC volts or resistance and fo
extend the frequency response of the instrument
to make possible AC measurements as low as 40 Hz.,

On the 1061A and 107! models only. selection of
‘Input filter’ extends the DC Voltage and Resistance
displays by an extra digit:
ie. 1061A is extended to 6! digits.
1071  is extended to 7% digits.

Range select keys

The instrument range of inputs in each functionis as
follows:

1061

Ipv - 1,000V DC

Ipv - 1,000V true RMS AC
InA - 2A DC

InA - 2A true RMS AC

0.1m& - 20MQ

1071

10V - 1,000V DC

v - 1,000V true RMS AC
InA - 2A DC

InA - 2A true RMS AC
s - 20MQ

Autorange (‘Auto’) key. This key commands the
instrument to select the optimum ranges for the
measurement, saving the operator this task and

introducing very little delay. '

Mode and compute keys

The function of these keys is given in Section 3.

4 wire/2 wire switch

During resistance measurements, this switch should
be set to match the connection arrangement.

Local/remote guard switch

Selection of ‘Local Guard’ connects the front panel
‘Guard’ internally to the front panel ‘Lo’ terminal for
voltage measurements; to the front panel ‘Q Guard’
terminal for resistance measurement and to the
front panel ‘1" terminal for current measurement.
Selection of ‘Remote Guard® isolates the ‘Guard’
terminal from all others and enables a remote
connection to be made from the internal guard
screens to the source of any common mode voltage.

i
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Fig 2.2 Rear panel

Calibration enable keyswitch

The calibration procedure is detailed in the
Calibration and Servicing Handbook. The
calibration switch is of the locking type to avoid
accidental or unauthorised initiation of the
calibration procedure.

Calibration interval switch

The calibration interval switch should be set to

correspond with the intervals that elapse between
re-calibrations of the DVM. The setting of the
switch determines the selection of uncertainty values
displayed when the ‘Spec’ key is pressed (see Section
3 - Spec mode).

I/P select switch

The I/P select switch is used to select the rear
measurement input plug in favour of the front
panel terminals.



DC voltage measurement procedure

— 4 Connect guard,

if remote guard

2 Select range
setected r Sele g

B C  Liiwit il Shore

x

4 .
YO %
su i Bresgenn ¥
AC

FUNCTiON ] j

Man Hold Katio fest Bpee  Av [A~BY +C Max Min Ke: oo

MODE " k— COMPUTE. «w««««‘«/

v,

Hi
;&.,[n}gh, [l Ne
L Guard \;s::g mfr 1 A
1
5 Apply signal to L

o
A

xger e 3 Select filter if

Hi a_nd ad required

terminals (1061A: 6% digits)
(1071 : 7' digits)

Simple lead connection

For the majority of applications the simple lead
connection shown below with ‘Local Guard’
selected will be adequate. The disadvantage of this
simple arrangement is that the connecting leads
form a loop. If a stray alternating 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 unwanted
AC voltages into the measuring circuit. Use of a
twisted pair will reduce the loop area as adjacent
twists will automatically cancel any induced
voltages. 1f problems with stray pick-up are
encountered, it is recornmended that a screened
twisted pair cable be used with the screen connected
to the ‘Lo’ or ‘Guard’ terminal.

Hi
©

| 1
o i

Guard)} i Guard

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 refer to the
source of common mode voltage. This will ensure
that errors, caused by common mode currents

Select DC

flowing in the measuring circuits, are minimised by
providing a separate commeon mode current pathas
shown in the examples below.

R}, Cl = [nput impedance

R2, C2 = Input to guard leakage impedance
R3, C3 = (uard to case leakage impedance
Veml, Vem2 = Common mode voltages

st



AC voltage measurement procedure

. 41 Connect guard,
it remote guard

selected ]‘ 2 Selectrange
( A RaneE ~ R
I+ I-  odvad Agtg 00 -1t 10 10G 1000 domMa
.OOC>4~6“3 CIoIociolo]lolelo]
2wire L Jo - - 'y i
>————m KEYBOARD —eee,
Hi Gdrd  pecal 4/~ Clear B € Lt Limit Siore
O F M S
Q? &”Ddz A O.i g Mar Hold RaLe RSt Spe .9 (R-By =C Max Miny Regel fEwer
@wmf in 1 K& AL DC n e c A By - Y o
qu-'—p—-— FUNCTION —]-——/ N MODE e \“””‘“Cx)MPUTTm“. ! )

L 3 Select fiiter,
if frequency
below 360HzZ

5 Apply signal lo
‘Hi? and 'Lo’
terminals

L1 select AC

{1061 A with Option 12: 61/z digits)

DC coupled AC voltage measurement procedure

- 4 Connect guard,

i 1 d
if remote guar 2 Select range

KAAC.DC

FEUNCTION ————\

&g \:.I‘ﬁo r-"T"t

selected
(— ] RANGE

& N/ - ~

1+ - nl ) Augkg G0 -1 1 10 100 100G i0mMn
OOC)WW‘ ClICloloc[oloiC]O] {
2uwire o y ;\
>~m————- stam&n—————< .

Hi o Godrd ml 8 35 +/— Clear B & Lt Limit Store
O 5 u
Ol 18]

Q
Than Howd ratio jest Spec Av

-

fA-By +C Max Min sl

MODE. COMPUTE. .

L 3 Select filter,
if frequency
beiow 360Hz

5 Appiy signal to
‘Hi’ and ‘Lo’
terminals

1 Select AC and DCkeys simuitaneously

{1061A with Option 12: 6'% digits)

AC voltage measurement

Whereas for DC voltage measurement the resistance
of the connection lead is generally unimportant so
long as it is small compared with the input
impedance of the measuring device, with AC
voltage measurement the capacitance may give rise
to an appreciable shunting effect causing source
loading as well as voltage drop in the leads. The
approximate ‘Hi’ to ‘Lo’ capacitance of the leads in
the Datron lead kit are, low thermal emf lead with
spade terminals:— 65pF, other leadsi— 160pF. In
extreme cases, use of separate leads will give
lower capacitance (dependent upon spacing but
typically 4pF) but will be liable to corrupt the

measurement by adding induced signals. The table
below gives the approximate impedances at
different frequencies.

FREQUENCY LEAD CAPACITANCE
4pF 65pF 160pF
100Hz 400ME2 20M8 10MS2
1kHz 40MQ M0 MR
10kHz 4M0Q 200k82 100k2
100kHz 400k 2 20kS2 10kE2
1MHz 40k§2 2k82 1k2

Table 2.4 Conneclion lead capacitance
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DC current measurement procedure
{(in conjunction with option 10 only)

7 Apply signal to
I+ and I~ terminals

~ & Select range

§ Connect guard,
if remote guard
selected

(8 N RARGE N )
I4 I~ G Ao 100 -1 1 10 100 1000 foma
Owijmﬂ cloJolc]olo]o]CT]
2wirefl 3 s Y K3 2 # g
— 5vamr<o-—-—-—-————-<
Hi o Gward 85 - +/— Ciear B & ik Limit Sfore
5 e i
OO oxr ol fecers ol
lnmg}rd Ko AL DO \Man Hold Retio Test bpsc  Av A~B) +C Max Min Rassl  fwer
\ N - A ::Lr—uwcnou MODE COMPUTE. y
.~ 13 select current

L5 Select filter, if required

2 Wait one second

AC & DC coupied AC current measurement procedure

(in conjunction with option 10 only)

7 Apply signal to
I+ and 1- terminals

I‘ 4 Select range

RANGE

( — A
I+ - n.Guard A

Ado wn -1 1

~

10 100 1000 Joma

CITIOIC]C

016 TG]

ONK

Zwiro

!E

Hi

oo/om .

] 2 3 &4 &5 6 7
>—— KEYROMRD
w Gand 8 9. - +/— Clanr

o)
e )

5.

E—

€ Limail Limit Steove

ool

J

K& AL PG, Man Hold Kitlc Jest Spec AV {A-B) +C MExX Min et
'I FUNCTION T \ MODE. S \\-—- PtE, e y
Z 6 Connect guard, 3 Select current - 1 Select AC (or AC & DC keys simultaneously,

if remote guard
selected

Current measurement

LB Select filter,
if frequency below 360 Hz

Similar connection considerations are required for
current measurement as for voltage measurement,
Use screened twisted pair cable to reduce induced
voltages and connect ‘Guard’ to the source of

if DC coupled AC current
measurement is being made}).

2 Wait one second

common mode voltage to provide a separate
common mode current path. When making AC
current measurements pay particular attention to
the lead impedance, especially at high frequencies
on the lower current ranges.

P



Resistance measurement procedure

1 Select ‘2-wire’ or
‘4-wire' as required
{see below)

[‘4 Select range

{ RANGE

D /— 16 100 #0060

I- fGuard Aut'omn% 1
QQQWG"“ Clo oioooio
2wirelt p: ?4

7
>——————v KEYBONR.D ————<
/- Clepr

sz%,

a.,.d |
m/l\xm

‘;:;g

~— FyncTioN -}
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2 Connect resistance {see below)

5 Select filter if

required
{1061A: 6V digits)
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2-wire measurementis
I+
(2—Wire0.][:c
Lo bmmmromxocznzal oo
€2~*Wire{1?[£_ I’"——‘_n“”vmvu

i
$iGuard B

{Local
Guard) | Guard

For the majority of applications, the simple 2-wire
arrangement will be adequate. However, the value
displayed will include the resistance of the
connecting leads.

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

L 3 Select k2

4-wire measurements

Guard

(Local
Guard ) | it Guard Rx
| S SR -

With a 4-wire connection the lead resistances
have negligible effect and only the value of Rx is
displayed. The 4-wire connection, as shown above
using two screened twisted pair cables, is also
suitable for measuring high resistances with long
cables since the effects of leakage and capacitance
between leads is eliminated. When making very high
resistance measurements the' {1 Guard” terminal
should also be connected to a guard screen wrapped
around the resistor, or the case it is mounted in, to
reduce any errors due to noise.



True 4-wire zero

For accurate measurements of Ohms it is
ESSENTIAL that a correctly connected zero source
is used when operating ‘Input zero’ before making
a series of resistance measurements.

Two arrangements are shown below, depending
upon the resistance to be measured, which ensure
that thermal emf effects are eliminated.

r )
Less than 10k§2 10k £2 or greater
N N e e 7
t L ¥
Hi O0—1— bt I S —— A
. Guard Guard Copper
-g.{)ca:jl) - GL,oc:fg) — Shorting
war uar -
£ Guard : Guard Link
Lo Q=i ;:.. mmmmmmmmmm " ] Lo Ot L
i Syrrrermde
- A 2 S Joroe: O oo o e e o e ot
%, w.

Fig. 2.1 Zero resistance source connections

‘In-circuit’ measurements

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

Similarly, ‘€ Guard’ can be used to reduce the
settling time if Rx is shunted by any capacitance and
a suitable tapping point is available.

Providing that Ra and Rb are no less than 2500
(1.5kQ on 1000kQ or 10MQ Ranges), and the
Q Guard resistance (Rg) is less than 5Q; the actual
value Rx can be calculated from the displayed value
Rd by:

Rx=Rd x (1 +E).

Deviation fraction ‘E’ can be found within 1% by

the simplified formula;

_(Rd.Rg)
(Ra.Rb)’

{(Where Rg is the © Guard lead-resistance from the
junction of Ra and Rb, +0.250.)

Example:
If Rd=100, Rg=1€, Ra=Rb=10kQ, then the
value of E is given by:

C100x 1

JL00x 1 g6 f reading);
TOK x 10k (Ippm of reading)

The value of Rx is thus given by:

Rx =100.(1 + 10 - %) Ohms,
=100.0001 Ohms




Rear input

The measurement source may be connected to the
‘REAR 1/P’ plug instead of the front panel
terminals when the ‘I/P SELECT rear panel
switch is set to the ‘REAR’ position.

For all rear panel inputs, the maximum limit is
250 V RMS.

When using the rear panel input plug the front
panel switches ‘4-wire @ / 2-wire Q" and ‘Local
Guard / Remote Guard’ are inoperative. Therefore
to effect local guarding, a connection should always
be made between ‘Guard’ (pin H) and ‘Ohms
Guard' (pin A). For 2-wire resistance measurement
external connections must be made from ‘Hi  to T+

Thermal EMF

Thermal emfs are significant in DC voltage. current
and resistance measurements, especially when
measuring low voltages or large currents. These
unpredictable thermal emf errors arise when
dissimilar metal junctions are at different temp-
eratures. To minimise thermal emf errors use the
same material throughout the measuring circuit,
particularly avoid the use of steel probes, nickel
plated terminals and tinned copper wire. The table
below shows thermal emfs relative to hard drawn
copper at 23°C.

and from ‘Lo’ to ‘T,

Not used ~__- £ guard
T fe
Guard e \‘ Input Lo

- input Hi

Fig. 2.2 Rear input 7 pin plug

62 Digits {1061A only)

~ 4 Connect guard,

if remote guard [. 2 Select range

MATERIAL EMF pv/°C
SILVER +0.03
GOLD +0.01

TIN -3

LEAD -3
NICKEL —22

If dissimilar metal junctions are used ensure that
they are offset by other junctions of the same
material at the same temperature and allow for
thermal emfs by making the measurement twice
with reversed polarities.

A lead with gold plated copper terminals is provided
in the Datron lead kit for making low thermal emf
connections,

72 Digits (1071 only)
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On the 1061A and 1071 models only. selection of
‘Input filter’ extends the DC Voltage and Resistance
displays by an extra digit:

i.e. 1061A is extended to 6% digits.
1071 is extended to 7% digits.

If option 12 is fitted in 1061A, then ‘Input Filter' also

selects 6% digits for ‘AC" and 'DC Coupled AC
functions.

De-selection of this feature is achieved by re-pressing
the ‘Input filter key.

Refer also to ‘Average Mode measurements’ in
Section 3.



Display messages

Alpha numeric messages will appear on the display when an input, computational or memory error
occurs. A message will also appear when a limit is transgressed and during the self test routine.

Message
Frror OL

Error 1

Error 2
Error 3

Error 4

Error §

Error 6

Error 7
Error 8

Error 9

1P-O
FAIL

Hi Lt
Lo Lt
Hi Lo Lt

PASS. & Legend*

2-10

Cause
Overload 199999(9)
Arithmetic Overflow

Invalid Data Entry/ Recall
Uncertainty > 100% or unspecified

Input Zero or calibration input
error

DC Self Test failure )
k2 Self Test failure.

AC Self Test failure
1 Self Test failure J
Arithmetic Underflow

Input Zero memory error

Calibration memory error

Hi Limit transgressed
Lo Limit transgressed

Hi and Lo Limit transgressed

Self Test pass message

Correction

Reduce input signal or up range

. Adjust C store, rear input or ratio

input signal

Adjust Data value/Recall

Adjust applied input and repress key.

Refer to Calibration & Servicing
Handbook

Adjust C store, rear input or ratio
input signal

Repeat input zero procedure

Refer to Calibration & Servicing
Handbook

Amend limit values



SECTION 3

The procedures for exercising the features that
supplement the basic measurement functions of
the 1061, 1061A and 1071 AUTOCAL instruments
are detailed in this section.

‘Manual’, external triggers and ‘Hold’

ADVANCED OPERATIONAL PROCEDURES

4 N KAIIGE 3
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When the instrument is under local control, The DVM measurement cycle can be triggered

readings are taken at a rate in accordance with its
internal read rate specification. When the ‘Hold” key
is pressed the reading in progress is completed and
displayed, but no further readings are taken.

In this condition, pressing the *‘Man’ key causes one
reading to be taken and displayed (i.e. a single shot
operation).

If ‘Hold’ and"Anto’ are both selected, when ‘Man’ is
depressed, the instrument will change range as
required before a reading is taken and held.

Trigger
(triggers on
high to low edge}

Digital Common
(Logic ground)

Not used

Not used

Fig 3.1 External trigger 5-pin piug

externally, after the internal trigger has been
disabled by pressing the ‘Hold” key. The trigger
occurs on a high to low edge. The external trigger
connector is on the rear panel, connection arrange-
ment is shown in Fig. 3.1.

Pressing ‘Hold” again returns the instrument to its
free running condition.



Ratio measurement procedure

r‘ 3 Select range or ‘Auto’

— T Select ratio mode

RAMGE.

' ™
Agto 10 -1 1 0 100 000 10MaO
DJCIoloI0]lCIC]O)

( A
.‘H I- buard A

OOOL

o t % 3 A & & 7

% >—-——-———KEY30ARD
H: Lo Guard g8 & - 4/~ Clesr
OO O i

Ty
| W

B € Limik Limit Shoee

;pec: Av (A~B +C Max Ming Q
S

G0 o1l e =
Ayt 1 KA AC DG "
k \r_:go m BUNCTION S . MODE - COMAUTE S o’
L 2 Select function 5
. Connect reference 6 Connect signal
- 4 Select filter  1061A: 5% dfgits to ‘RATIOQ /P’ plug to ‘REAR |/g:=' plug .
if required 1071 : 6% digits \see Fig. 3.2) : / (see Fig. 3.2)
g — /
L DL xS | @/ﬁcc;mr) TOWER u’P Z ot & “’mm‘“
@ CED | ponss & 75N FROTE
e | L ) [ S
BrAekbess Swith | @ sy 280mA . mwii—
&, q wﬁ\}@ ° =
A-mgﬂé(a&) —
B-8COIPS0E) ABD 0 GrmsETED s ! ®
® Y Switch to REAR
- v T 1 switch to ‘REAR
.

The ratio of any two similar function inputs can be
displayed by following the procedure shown above.
If *Auto’ is selected the two inputs tnay be of widely
different magnitude, although maximum permiss-
ible input voltages are limited to 250V RMS when
using the rear input plugs.

The display will show a value equal to:

rear input  x 100%

ratio iput

An Error | indicates an arithmetic overflow
Error 9 indicates an arithmetic underflow

In either case, the rear or ratio input signal should
be adjusted until a valid ratio reading is obtained.

Deselection of this mode is made by repressing the
‘Ratio” key. '

Example of ratio measurements

The instrument’s AC converter is a true RMS DC
coupled unit, making it possible to perform AC:DC
ratio measurements. When used in this way, withan
AC source compared with an accurate DC source,
the instrument operates as an automatic AC/DC
transfer standard with a typical transfer accuracy of
0.01% at low frequency.

Transfer standard measurements should be made

with the instrument set to take DC coupled AC
measurements (see section 2). Connect the AC
source to the rear input plug and the DC source to
the ratio input plug, a displayed reading of 100%
indicates an equalized state.

Not used

Input Hi
Fig 3.2 Rear and ratio inputs 7-pin plugs

Ratio in Average Modes

‘Input Filter'. The associated rolling average is not
available in ‘Ratio’. '
1071 Continuous ‘Av’. The 1071 first measures the
two inputs and computes the ratio normally. This
ratio is averaged with all its predecessors, and only
the new average is displayed.

1071 Block "Av". The 1071 takes a full block of ‘Ratio
Input’ measurements and stores their average. It
then takes a full block of ‘Rear Input measurements
and stores their average.

The ratio: Rear Input Average x 100%

Ratio Input Average
is computed and displayed.




Self test

1 Disconnect inpuls
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Pressing the “Test’ key starts a self test routine. The
self test is a part visual, part internal check of the
proper operation of the instrument. A visual check
is made of the display by the operator and internal
checks are executed to verify that the circuits are

functioning correctly. Self Test does not check the
full measurement accuracy of the instrument.

Self test sequence

The routine after pressing ‘Test’ is as follows:-
I.  Turns off all key LEDs except “Test’.
2. Display cleared.

Visual check sequence
3. All commas displayed (1071 only).

[ v ’ e r

4. Seven segment digits and legends illuminated
‘bar’ by “bar’.

5. All decimal points displayed.

s » s & s = s 3

6. Polarity signs and overrange digit displayed.

1

7.  Seven segment digits displayed digit by digit.

H

l— 3 Select ‘Test

ALL MEASUREMENT INPUTS SHOULD BE
LEFT OPEN CIRCUIT.

“3 wire §1 *should be selected.

Switching to Self Test automatically selects ‘Front
input’ if option 40 or 41 is fitted.

8.  First then second block of legends displayed.

MYk MO %

~uA mAdE
rent  calppm

9, Display cleared.

" Internal check sequence

PASS indication:

[0. Check Ratio. Adds % legend to

‘display.

I1. Check DC volts. Adds V legend.
If the following options
are not fitted, the routine
passes on to the next

step.
12. Check Ohms.
13. Check AC volts.
14. Check L

I5. A check is made of the
non-volatile memory
(i.e. the. calibration and
input zero memory).

Adds {) legend.
Adds ~ legend.
Adds A legend.

PASS

33



When the test routine is completed successfully,
the instrument will retain the ‘PASS’ indication.
Pressing ‘Hold” will return the instrument to the
last selected range and function but all mode and
compute functions are cancelled.

When the ‘Test’ routine finds an errorin the internal
checks, an Error message will be held on the display.
To clear this state and continue with the self test
routine, press ‘Man’. Refer to Calibration and
Servicing Handbook for fault finding procedure.

An Error 5 indicates DC failure
Error 6 indicates kQ failure
Error 7 indicates AC failure
Error 8 indicates [ failure
FAIL indicates Calibration memory error.

Spec mode
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Depressing the “Spec’ key causes the instrument to
compute and display an uncertainty value that
relates to the last measurement made. The instrument
contains a table of the measurement specification
for every function and range, and the maximum
limits of uncertainty for the last displayed
measurement is displayed as a fraction of that
measurement.

This uncertainty value is only available for the
measurement itself, not for the computed value of
the reading (see ‘Computation Facility). Nor is it
available for Average Mode readings (1071 only -
sece Average Mode) or when in Superfast mode
(1061/ 1061A only - see Sections 4 & 3).

The uncertainty value of dB measurements can be
displayed. In this case, it is expressed in dBs.

The uncertainty is calculated according to the
setting of the calibration interval switch on the rear
panel so that the instrument’s specification is
examined in the area that corresponds tothe chosen
re-calibration interval.

The display is preceded by a +/— indication and is
in ppm or %, depending on magnitude. Very large
errors, such as near zero readings, are displayed as
a message (Error 3).

Depressing the ‘Spec’ key again, returns the
instrument to normal operation.

.-
f
i

e



dB measurements (1061/1061A only)
The dB mode is selected by depressing the ‘dB” key.
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Selection of *dB’ causes the readings to be expressed
in terms of decibels relative to unity (1V, EkQ or
ImA).

Selection of ‘dB’ and ‘Ratio’ displays readings of
ratio in decibels relative to the reference signal
connected to the ‘Ratio 1/ P’ plug.

Display is 20 log (J%:-L)

Where x = measured or computed value

and y = 1V, 1k , {mA or the ratio
reference input.

dB measurement example

To plot the frequency response of an amplifier.

The gain of an amplifier and the phase relationship
between its input and output signals is dependent
upon the frequency of those signals. A convenient
way of representing the frequency response of an
amplifier is to plot the magnitude of the voltage gain
of the amplifier in dB’s against frequency.

out

Voltage gain = 20 log,,

in

The ratio  V,,./V, maybemeasured using ‘Ratio’
mode ( V., as rear referenceinputand V. asrear
input) or measuring V,, , storing V, /100 in
store C (see Computation Facility) and then
selecting -~ C when measuring Vo . To express
this gain in decibels, the dB key is selected.

In addition, a dB readout can be displayed of the
input signal in relation to any value, divided by 100,
stored in the - C store (see Computation Facility).
This facility is accessible by depressing both the
‘dB’ and ‘-~ C keys.

If the dB measurement function is combined with
the (A-B) function, the subtraction A-B is.
performed before the conversion to dB is made.

De-selection of this mode is made by re-pressing
the ‘dB’ key.

Gain
dB

Log f

" 3-5



Average mode measurements
(1071 only)
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Pressing the ‘Av’ key activates one of two averaging
modes: ‘Continuous’ or ‘Block’.

With DC or k@ functions set, selection of ‘Av’
extends the display to 7% digits giving greater
resolution. It can also be selected for other
functions, but without increasing the display
resolution.

Interlocks in Averaging Modes

Setting ‘Av’ deselects auto-ranging, so overscale
readings cause an error indication (Error OL).
Conversely, setting ‘Auto’ deselects "Av’.

When ‘Input Filter' is selected in combination with
‘Av’, ‘Ratio’ or ‘Remote’; the analog input filter is
connected in circuit, but the high resolution ‘Rolling
Average’ mode associated with the input filter key is
not selected,

Rolling, Continuous, and Block Average modes
cannot be selected in ‘Cal’ mode. Entry into “Cal’
mode deselects any average mode set.

Choice between ‘Block Size’ and
‘Continuous’.

A ‘Block’ is a set of consecutive measurements,
whose mean value is calculated and displayed by the
instrument. A user can preselect how many measure-
ments will constitute a block, by entering a number
(called the ‘Block Size") via the front panel keyboard.
The number is stored in an internal memory, but it
also has a second use; to determine which of the two
averaging modes will be activated by pressing' Av’:
Block Size = 0: Continuous Average Mode
Block Size 2 11 Block Average Mode

When the 1071 is powered on; the block size is
initialized to ‘0", with Average OFF. Subsequent
selection of ‘Av’ will thus activate ‘Continuous’
mode.

Access to Block Size memory.

A user gains access to the block size memory to
inspect or adjust the stored number, by using the
front panel ‘Keyboard’ mode.

To inspect the block size:

Press ' KEYBOARD' - 1071 enters ‘Keyboard’
mode.

- Display = "+’

- Either'Cont oranumber
appears on the display.

Press ‘Av’

If ‘Cont’ is displayed, the 1071 is set for Continuous
mode. Otherwise, the displayed number is the block
size in Block mode.

To set the block size:

Press ‘KEYBOARD' - 1071 enters ‘keyboard’

mode,

- Display = ‘H0.
Enter block size
required - Display = Value entered

(in range 0 to 19999)
- Store LED lights green.
- Block size is set in
memory, and the 1071
reverts to its previous

operation,

Press “Store’
Press ‘Av’

N.B. By entering a value of 0, Continuous mode is
set; any other value sets Block mode.

e



Description of Averaging Modes

‘Input Filter

A Roiling Average’ mode is automatically setby this
selection, (or by the IEEE 488 bus command A2). Up
to the 15th measurement, the displayed reading is
the arithmetic mean of all measurements since
pressing the key. On the 16th and subsequent
measurements in DC or k £ function, the resolution
is increased to 7% digits, and the reading is the
arithmetic mean of the 16 most-recent measurements.
The extra digit accommodates an improvement in
true accuracy due to a graduated jitter technique
used internally.

In the following formulae:

i isaninteger:the numberof measurements taken
since pressing ‘Input Filter’,

R; isthevalue of the reading displayed after the'i'th
measurement, and

Xp is the value of the ‘'n’th measurement.

i i
T
i n=1
1 i
Ry =~ Z Xn
16 n=i—15

Continuous Average Mode.

This mode is selected by pressing ‘Av’ when the
block size is zero (It is available by IEEE 488 bus
command Al, which clears the block size memory to
zero). The displayed reading is the arithmetic mean
of all readings taken since the "Av’ key was pressed.
After the first measurement in DC or kQ function,
the display resolution is increased to 7% digits.

1 1
_ z .
i n=]

= number of measurements taken
since pressing the "Av’ key, and
%, == value of the ‘'n’th measurement.

For cases when 1 < 16 Rj

For cases when 1 > 15:

i.e. each displayed valueR; =

Where: 1

The ‘Average’ memory has a capacity of 222 readings
leading to overflow after approximately 24 days at 2
readings per second. The memory is reset whenever
the Average mode is selected, or at a Range or
Function change.

Block Average Mode

This mode is selected by pressing "Av’ when the
block size is non-zero (Its IEEE 488 bus command is
A3, which also sets the block size to *1"if its value was
0.

A ‘Block’ is a preset number of measurements, taken
at maximum internal read-rate on receipt of a block
trigger. Minimum block size is 1 measurement,
maximum is 19999,

After taking the block of measurements, the instru-
ment displays a single reading (with extra digit if
appropriate), which is the arithmetic mean of all
measurements in the block.

i k
i.e. each displayed value Ry = — z Xn
K n=1

Where: k = number of measurements taken in
the block (Block Size), and
X, = value of the ‘n'th measurement in
the block.

While the block average is being displayed; if the
instrument is retriggered, externally triggered or
manually triggered, it takes a further block of
measurements and changes the display to the new
average when completed. A “single shot’ block can
be activated using ‘Hold" and "Man’keys, or by use of
an external trigger.

N.B. If a block size of 1 is set, the average value is

that of a single reading. The extra digit therefore
has no significance.

3-6a



Computation facility

Four compute stores exist labelled B, C and Limits
which can be loaded with any number from the
display. This means that either a previous reading
or a manually entered display using the ‘Keyboard’
feature can be used. These stores can then be used in
a variety of ways to usefully extend the measure-
ment capability of the instrument.

Entry of constants

The secondary use of the range and function keys
as a keyboard is achieved by pressing the
‘KEYBOARD' key. The display clears, apart froma
*0" as the least signifiant digit. Digits and decimal
points are then entered from the keyboard. Thesign
of the value keyed may be changed at any time by
pressing the “+/— key.

If an error is made, the entire display can be cleared
by pressing the *Clear’ key.

l.oad/reset store

Recall Store

The number in any of the four computational stores
may be displayed at any time by pressing the
‘KEYBOARD’ key, followed by the appropriate
‘COMPUTE’ key. Pressing ‘KEYBOARD' again
returns the instrument to the previous setting.

The units of the recalled number are dependent
upon the function selected and tegend displayed
as shown below.

FUNCTION LEGEND UNITS

NONE Y

A m mV

k kV

NONE kQ
k{2 m 0

k Ma

NONE mA

I m HA
k A

e.g. with ‘kQ’ selected 2.5 recalled indicates a
stored value of 2.5k and 2.5k recalled indicates a
stored value of 2.5M%.

~92. Press B, C or Limit
to enter displayed
number into store

In order to load a compute store with the displayed
number, press the ‘Reset (Store)” key followed by
the required store location (‘B’, ‘C’ Limit (max)’ or
‘Limit (min)"). The number is then loaded, extin-

-guishing the ‘Reset (Store)” LED and returning

the instrument to its original setting.

The stored number assumes the units displayed for
the range being used i.e. 2.5 entered on the ‘10K’
range results in a stored value of 2.5kQ and 2.5
entered on the ‘10MQ’ range results in a stored
value of 2.5MQ.
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(A-B)

Pressing the (A-B) key gives measurements a
constant offset, B, to be subtracted from the true
reading, A. The offset must lie in the range.

1061 107° < [8] < 2x10*5

1071 1077 < [8] < 2x 10"

The (A-B) LED is lit to show that the instrument is
operating in this mode. Repressing (A-B) returns
the instrument to normal operation, with stored
value in B for later use.

(A-B) may be used in conjunction with —~C, Ratio,
dB and Average mode.

(A-B) procedure 1: Subtracting an offset from each reading

[— 4 ' Select range (check ‘Hold’ LED is out)

~ 5 Press ‘B’ to give offset
1o all readings taken.

{ iy RANGE. N ™\
rn I~ aGued D Cg.to 0o -1 1 0 100 1000 foMa
OOOmnoootoomo;Oi [ ]
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[+ 1 -3 E LY 5 6 7
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Hi % Lo Coard 8 9 - € +f— Clenr B o Unit Limi- Sore
003 B e -
&gﬁ’ }:k?d szfc) Man Hold Rglic fest Gpec  Av (A-B ~C Max Min Fwer
Svard, 1 K4 n By = H
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\ 1 Press ‘KEYBOARD' and
enter required offset

L 3 Select function

2 Press ‘Reset (store)’
followed by ‘B’
to enter number
into store B
('Keyboard’ and
‘Reset (siore)’
LEDs go out}.

(A-B) procedure 2: Finding the difference between two readings

2 “Select range

i

7 Press (A-BY key
[ 3 Press the ‘Hold' key to to set instrument to
give single shot operation / perform sublraction

'\

1 Select function

8 Press ‘Man',

subtracted value

displayed.
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4 Press ‘Man’ key \\

n ] § Press ‘Reset key
to take first reading -

followed by ‘B’
key 1o store

6 Select function and range first reading
for second reading,

press ‘Man’ 1o take second reading

i
!
]
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+C

Selection of = C allows measured readings to be
divided by a constant C x 100%. The constant must
lie in the range

1081 10° <] < 2x10%®

10711 107 < [¢] < 2x10%7
{To multiply the measured reading by a constant,
enter its reciprocal multiphied by 100 into Store C).

The < CXkey LED lit indicates that the instrument is
operating in this mode. Repressing -~ C returns
the instrument to normal operation, with the
stored value in C for later use.

-2 C may be used in conjunction with (A-B), Ratio
and Average mode.

A display of:

Error | indicates an arithmetic overflow.

Error 9 indicates an arithmetic underflow

In either case the value in the C store should be
adjusted.

+ C Procedure: Continuously halve all measurements.

[ 4 Select range (check 'Hold' LED is not lit)

2 Press ‘Resel (store) foliowed

by ‘C’ to enter number 200
L in store C

(- A N - )
I"l’ I- nGuard M’O wua -1 10 1m 1@”".0. \
ooommmmmmm [ ~ |
Zwires ‘
e 1 2 3 & 5 6 Y
S KEYBOARD 7
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1 Press ‘KEYBOARD'
and enter number 200

3 Select function

L 5 Press = C io display
halved value of
readings



Examples of measurement using
(A-B) and - C
To remove the zero offset of a pressure transducer.

Most pressure transducers have a standard offset of
a few volts at ‘zero’ pressure. This offset may be
removed from subsequent readings by storing the
constant in store ‘B’ and placing the instrument into
{A—By compute mode.

10V

VOLTAGE

FAVE.

& wbpsi
PRESSURE

To check 2 particular component is within its stated
tolerance.

Suppose we have a batch of 39k + 5% resistors

and we wish to know each resistor’s percentage
deviation from nominal. The equation

A—N x 100
N

gives the percentage deviation from nominal,
requiring the entry of the nominal value into both B
and C stores. Selecting (A—B)’ and -~ C compute
modes gives a direct read-out of percentage
deviation.

&% -
4 .

2% .
% 0% . . Nominal
DEVIATION e .
2%

4%

6% -
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To compuie ithe current fiowing ithrough a known
resistance, ‘

Using the simple formula I = V/R the value of ]
may be obtained by measuring the voltage
developed across the resistance. The value of R, say
1k , is placed into store ‘C’ and the instrument
used in the - C compute mode. The displayed
reading then indicates the current in milliamps.

10 4 ’ s

R

mA

g BY 10V
VOLTAGE

To measure a resistance greater than 20MQ

By connecting a 10M 2 resistor in parallel with Rx
and using the *(A—B) and ‘- C compute modes
large resistances can be measured and displayed.

Ry = Ay Rz
Ry - Rz

Where Rz = Rx in parallel with Ry. -

Measure Ry and store in store ‘B’

Select *(A-B) and measure Rz (display reads Rz-
Ry). :

Store —10 (Rz-Ry) in store ‘C, using the
*Keyboard’ mode and select *--C’.

The display now reads Rx in MQ (% legend
displaved) and the accuracy of the reading
approximates to the accuracy of the DVM when
measuring a value equal to Rz. Use short screened
leads to reduce any errors due to noise.



Max and min

Selection of ‘Max’ or ‘Min’ causes the display to
indicate the maximum or minimum reading since
the stores were last reset. Each time the measured
value is outside the current maximum or minimum,
the appropriate store is updated.

The ‘Max’ and ‘Min’ stores are reset by pressing
‘Reset’ twice, changing function or passing into or
out of ‘Ratio’ mode, after which the maximum and
minimum displayed values are again retained and
updated.

Simultaneous selection of ‘Max’ and *‘Min’ gives
a maximum-minimum indication, i.e. a peak to
peak indication of the readings since the stores
were last reset. '

NOTE: ‘Limit’ operation is also cancelled when

the stores are reset.

The Max. and min. stores do not record the
maximum and minimum values of dB or Average
readings.

Max and Min procedure: Displaying the maximum value of a series of inputs.

2 Select range

3 pPress ‘Reset {store)’
key twice to reset
\ maximum and

\ minimum stores
4 Iy RANGE, \ A"
™
(H 1~ nGued h /A'r..tn 0o -1 110100 1000 1oMa \
OOO Awimit FETOTO]C]O]OTO IO
Zwire sy - K3 o S S \
S KEYBOBRD v,
: ¢' . +f= Clear 8 o timib Lmil 3o
Hi o Gard g«.“frﬁ 8 3 i3
g.u% b k?w CIJ 181 .8 D?: Man Hold Rakio Test Spec Av A-By +C Max Min D,er
\_ \ A S\ cTioN -t MoDE S %wm‘. I y

e

1 Select function

Example of Max and Min measurement

To find the maximum and minimum line supply
voltage over 24 hours.

- The instrument automatically keeps a record of
maximum and minimum readings. Therefore once
the DVM has been set to monitor the input voltage
(i.e. AC Volts, 1000V range, filter in}, the run may
be started by clearing the stores {press ‘Reset’ twice).
During the run the instrument can be set to display
individual readings, the maximum or the minimum
without store corruption.

e

4 Depress ‘Max' key to display
maximum recorded
measurement in this series -

5 Depress ‘Max’ key again to
relurn to normal diplay

On completion of the run, selecting ‘Max’ or ‘Min’
causes the instrument to display the maximum or
minimum readings respectively.

2504

240G MAX

230

220 N

2YQ ey
0 3 6 91215 18 2124

HOURS
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Limits

High and low limit values are placed into the ‘Limit’
stores so that when these values are transgressed a
display message is shown. Limit operation is
cancelled (and the limit values lost) by pressing

‘Reset” twice, changing function or passing into or
out of ‘Ratio’.

NOTE: *‘Max’and *Min’stores are also reset when
cancelling the ‘Limit’ operation.

The value of a limit can be entered independently
of the range selected, i.e. 100.000 V limit can be
entered with 0.1 V range selected.

The display of an out of limit reading is as follows:A

Hi Lt -
Lo Lt -
Err Lt -

Limits procedure: Seiting upper and lower limits.

2 Select range

indicates Hi limit transgressed.
indicates Lo limit transgressed,
indicates both Hi and Lo limit
transgressed. -

— 5 Press 'KEYBOARD' key : ,
and enter lower limit 4 Press ‘Reset’ key i
value on keyboard keys

followed by "Max’ key

to enter upper limit
value

4 A - RANGE. N ™)
H I~ Aute 100, -1 1 10 100 1000 oma
OOO‘W'"“ 0J0JC[C]O]TTTIT]
2wire st .“l‘“l‘g‘ “;Ilhlﬂ"'
\
Hi io Geard B C limeMﬂ-ﬁpm@
OO O 4, i dd [
Man Hold REbo jesk Spec  Av (A-By +& M et
L \\ MODE S/ \.«... _—.-/ -

1 Select function

3 Press ‘KEYBOARD' key

and enter upper limit
value on keyboard keys

Example of Limit measurement

To use the limit mode for ‘in specification’ selection.

Consider the fabrication of 39k £ 5% resistors. To
meet the tolerance specification the resistor value
must lie in the range 37.05k Q2 to 40.95k&2. The first
step is to set the DVM to monitor the resistor value
(k2 100k Q2 range, 2-wire 2 ) then using the keyboard
mode, place 37.05 in the min limit and 40.95 in the
max. limit (Keyboard 37.05. ‘Reset’, ‘Min limit, etc.)
The samples may then be measured, the display
messages Hi L.t and Lo Lt showing out of tolerance
sampies.
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Hi Limit

380

6 Press ‘Reset’ key followed L
by *Min’ key to enter ‘
lower limit

P

Lo Limit 4




SECTION 4

The IEEE interface option allows the 1061 and 1071
instruments to form part of a system, outputting
measurement data to other parts of that system. In
addition, the DVM can be instructed via the inter-
face so that the instrument’s facilities can be selected
remotely. |

In order that instruments from differing
manufacturers can be built into the same system, it
is necessary that all interfaces are compatible. To
ensure this, the interfaces conform to a standard
specification as detdiled in the publication ANSI/
IEEE Std 488-1978 called ‘IEEE Standard Digital
Interface for Programmable Instrumentation’.

A typical system is shown in Fig. 4.1. The system is
driven by a controlling device able to issue
commands (controller), receive data (listener) and
output data (talker). The DVM is able to receive
programming information (listener) and to output
data (talker). A device such as a printer or VDU
will simply input data (listener) its output not being
into the system, but onto paper or the screen. The
signal scanner is also a listener only, receiving only
commands, Neither its signal input or output are
directly connected to the interface bus.

If a system comprises several instruments, the
controller is .able to communicate with the
instruments individually through the assignment to
each of a different ‘address’. The controller adds
information to the address to define either talk or
listen,

In the system example (Fig.' 4.1), the sequence of

events for the task of selection of one of the input.

signals, measuring it with the DVM and printing the
result is as follows:

1. The controller requires to select a signal and
therefore must send instructions to the
scanner. The instruction must not be received
by the DVM or the printer and so the
controller sends the general bus message
“unlisten™.

2. Toenable the scanner to receive its instructions
the controller sends the listen address which
has been assigned uniquely to this device. It

follows this with the instructions required to -

SYSTEMS APPLICATION VIA THE IEEE INTERFACE

select a channel. The instructions are passed
along the IEEE bus data lines as coded
messages {bytes). The code most normally used
is ASCII (American Standard Code for-
Information Interchange).

Since the scanner will take a period of time
to change channels it sends a message back to
the controller via one of the IEEE bus manage-
ment lines (SRQ) upon completion. Note that
the scanner does not have to be addressed as a
talker to return information to the controller
via the management lines. This 15 only
necessary if the data lines are to be used.

The controller does not know which of the
devices generated a message on this manage-
ment line, since all devices are connected to the
same line. To determine the originator, the
controller will, by sending messages via the
interface, ask or ‘poll’ all the devices either one
by one (serial poll) or together (parallel poll).

The controller will determine that the scanner
is the source and must send instructions to
the DVM so that the correct range and
function is selected before the measurement is
made, Firstly it must ensure the scanner is not
listening since any coded messages sent to the
DVM (known as “device dependant™) could be
misinterpreted by the scanner.

Sending ‘unlisten’ followed by the listen
address of the DVM and the required
programming instructions achieves the desired
result.

The DVM requires a period of time to take a
measurement and prepare data. It generates a
message via the same management line (SRQ)
to the controller when it is ready.

The controller must again determine which of
the devices sent the message (service request
SRQ) by conducting a poll.

With the reading available, the controller
activates the printer with its listen address
only, and the DVM with its talk address.

When the controller signals the beginning of
the transfer, using another of the bus
management lines, the DVM will send the
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Controiler <
ABLE TO TALK

LISTEN AND

CONTROL

input Signals

DATA

DATA BYTE

TRANSFER CONTROL

GENERAL INTERFACE —(ﬂ

MANAGEMENT

o

I

SIGNAL
SCANNER

ONLY ABLE
TQ LISTEN

. DVM input.

MULTIFUNCTION

ABLE TO TALK

DVM

AND LISTEN
:> -
ONLY ABLE
TO LISTEN
[ -
DIO 1.8
DAV
NRFD
NDAG
IFC
ATN
SRQ
REN
EOCI

Scanner output to

Fig. 4.1
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data byte by byte to the printer using the three
data byte transfer control lines (handshake
lines) to ensure orderly transfer of data
between the instruments,

10. Usually the controller is also listening to this
data transfer to determine when it is complete.
As an aid to the controller and printer, the
DVM will send with the last byte to be
transferred another message (EOI end or
identify) using another of the bus management
lines.

11. The sequence is complete and the controller is
able to start again using another input signal.

Connecting the 1061/1071
into a system

=

24 - PIN SQCKET

IEEE 488/1978 INTERFACE Fig. 4.2
INPUT/QUTPUT
J27
Pirs Ne. Name Bescription
1 MO 1 Data Input Output Line 1
2 Do 2 Data tnput Output Line 2
3 D103 . Data Input Quiput Line 3
4 PDIG 4 Data Input Output Line 4
5 EQL " End or 1dentify
B DAV Data Valid
7 NRFD Not ready for Data
8 NDAC . Not Data Accepted
9 IFC interface Clear
10 - | SRQ Service Request
11 ATN Attention
12 SHIELD Screening on cable {connected to DVM
Safety Ground)
13 DIO 5 Data input Output Line B
14 DIO 8 Data input Cutput Line 6
i5 DIOT Data Input Gutput Line 7
i6 DIO B Data Input Output Line 8
17 REN Remote Enable
18 GND 6 Gnd wire of twisted pair with DAV
18 GND 7 Gnd wire of twisted pair with NRFD
20 GND 8 Gnd wire of twisted pair with NDAC
2% GND 9 Gnd wire of twisted pair with iFC
22 GND 10 Gnd wire of twisted pair with SRQ
23 GND 11 Gnd wire of twisted pair with ATN
24 GND DMM Leogic Ground {Internaily connected
1o DVM Safety Ground)

Table 4.1 IEEE 488/1978 Connector
- Pin Designalions

interconnections

Instruments fitted with an IEEE interface are
connected together to form a system by using an
interconnecting cable as specified in the IEEE
Standard 488-1978 document. The conrnector and
pin designations are also standardised and shownin
Fig. 4.2 and Table 4.1.

Although the interface specification is called a
standard, variations in implementation within the
specification are permitted. These variations
determine the capabilities of the particular interface
and a list of abbreviations are defined in the
standard document to indicdate to a user which
interface capabilities have been designed in. These
abbreviations appear on the rear of the instrument
beneath the interface connector and are shown in
the table below. A fuller description of each code
appears in appendix C of the IEEE standard.

Code Interface Function

1 SH1 | Source Handshake Capability

AH1 | Acceptor Handshake Capability

T5 Talker (basic taltker, serial poli, talk only mode,
unaddressed to talk if addressed to listen)
TED | No Address Extension Talker Mode

L4 Listener (basic listener, unaddressed to listen

if addressed to talkk).

LE® | No Address Extension Listener Mode

SR1 | Service Request Capability

RL2 | Remote/Local Capability {without Local Lockout)
PP1 Parallel Poll Capability {configured by the
controliar)

DC1 | Device Clear Capability

DT1 | Device Trigger Capability

co No Controlier Capability

IEEE Interface capability.
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Address selection

The instrument address is set manually using a six
way miniature switch near the interface connector
on the rear panel. Five of the switches are used to
set the address, and using a binary code, this
enables any address in the range 00 to 30 to be used.
e.g. 11010 1s address 26.

.

T

ADD- 5 4

0.
Address Switches Sebit

A5 A4 A3 AZ A1 Decimal Code
[+ 0 i+ [} ¢] 00
O 0 ¢ 0 H g1
¢ 0 o} 1 0 02
o Q O 1 1 a3
t] 0 1 o 0 04
¢ ¢ 1 G 1 05
o 0 1 1 s} 06
0 o1 1 1 G7
] 1 i+ [ a8
0 1 O G k] o2
¢] 1 i 1 o} 10
¢} 1 4 1 1 1t
o] ‘i 1 o 0 12
i 1 1 4 1 13
0 i 1 1 4] 14
4] 1 1 1 1 15
1 0 H g 0 16
1 0 4 0 1 17
10 o 1 0 18
1 0 o 1 1 18
1 0 1 0 0 20
1 0 1 o] 1 21
1 0 1 1 0 22
i 0 1 1 1 23
1 1 G 0 ¢ 24
i 1 g 0 1 25
1 1 g 1 o 26
1 i 0 1 1 27
1 1 t o ¢ 28
H 1 H 0 1 22
1 1 1 1 ¢ 30

Tabie 4.2 Address Seiection

“Talker only’ ('T.0.")

The sixth switch, when set toa*“1”, causesthe DVM
to become a ‘talker only’, meaning it can only ocutput
data and not be programmed over the interface.
This is particularly useful if, for example, the system
consists of only a DVM (the talker) and a printer
(the lkistener), in which case a confroller is not
required.

T.0. 4 1

o

ApDD-l 5 4

[¢]

Address 31 ({lllegal bus address)

If the interface option is fitted, the address selected
affects the manner in which the DVM powers up.

With address 31 selected, the DVM assumes the role
of bench instrument and powers up to DC, 1000V
range and reading at the internally controlled read
rate. In addition, a manual calibration is only
enabled with Address 31 selected, as explained in
the Calibration and Servicing Handbook.

With an address selected in the range 0 to 30, the
instrument powers up as a systems instrument in
DC, 1000V range but in‘Hold’. Each time power-up
occurs in this condition, a message is sent to the
system controller to indicate that an instrument
power-up has taken place.

Using the 1061/1071 in a system

The DVM can be operated under remote control,
when ASCII coded programming instructions are
received from a controller, or in local control when
the DVM is operated from its front/ rear controls.
In both cases output of results or parameters is
available at both DVM display and via the interface.

When operating in remote the legend ‘rem’ is
displayed and all front panel controls are disabled
except ‘Power, ‘2/4-wire(l ’, ‘Local/Remote
Guard’ and in certain trigger modes ‘Man’.




All the front panel controls (except ‘Power),
2/4-wire©2’ and ‘Local/Remote Guard’) are
programmable via the interface, in addition to
‘Front/ Rear 1/ P Select’ and ‘Run/Cal-Calibration
Enable’ on the rear panel.

Furthermore, other 61/71 features exist which are
only programmable and therefore can only be used
if the 1EEE interface is fitted. These are known as
Superfast, Double trigger ratio, Binary Program,
Binary Dump and Delay. These are explained in this
section of the handbook under ‘Programming
Instructions’.

From the example given earlier in this section it may
be seen that the DVM requires an address command
followed by a series of device dependant messages or
commands to change the various range, function
and operating modes.

A series of these commands can be sent togetherasa
‘program string’. e.g. R4F3T7 =

- string
programming terminator

instructions

Each string will contain at least one programming
instruction, details of which are given later, but
before the instrument can take any action on the
instructions, it must receive a terminate signal at the
end of any string.

The required terminators are:

i)  The ASCII character =’
or 1)
of the string. :

To assist in obtaining a correct set of programming
instructions, the DVM checks for errors in the
string, and generates a service request (SRQ) if a
syntax error occurs or if an option was called for but
not fitted.

The full range of commands for programming the
DVM is given in Table 4.3. The precise
programming details for each command are given
in the next section under PROGRAMMING
INSTRUCTIONS.

EOI {end or identify) with the last byte

Programming instructions

Control of DVM inputs

‘Range. R1! through to R7 conﬁgure the

instrument to a specific range, while R& places the
instrument in auto-range. Programming Ri or R7
when Ohms is not selected causes the DVM to set
itself to R2 and R6 respectively.

Function. F! through to F7 configure the
instrument to the required function. Programming
a function which is not fitted will generate an option
select error.

Filter. Programming C1 introduces an additional
filter into the analog circuitry.

Front/rear input selection. At power up, the
DVM selects front or rear input dependent on the
position of the rear panel control switch, If this
switch is set to rear, selection of front or rear can be

‘accomplished by programming & or Il

respectively.

Triggers. A reading may be triggered from one
of four sources, (1) internally generated, (2) external
(see section 3), (3) front panel manual triggersor (4) a
GET (group execute trigger) via the interface. A
group execute trigger is a standard bus message

- which is recognised by the DVM when it has been

addressed as a listener. Programming the appropriate
trigger code allows one or more of these sources to
initiate a measurement cycle. When the DVM is
programmed to accept GET, sending the ASCII
character @ or J as part of the program string will
also trigger the instrument.

The GET command will initiate a measurement
cycle if one is not already in progress or will be
stored until the current measurement cycle is
complete in order to initiate a second cycle. This
permits the second cycle to overlap the processing of
data from the previous measurement cycle to
increase overall instrument read rate.

In the same way, an external trigger received during
the processing of data from an earlier measurement
cycle will initiate another measurement cycle.
External triggers received during the measurement
cycle will be ignored.



Delay. DX inserts the standard internal delay into
the digital circuitry to allow for the settling of
analog signals and is dependent upon the function/
range/filter combination selected.

D*** (D followed by a number in the range 0-254)
inserts a programmable delay.
Delay = (***N) mS

where *** ig in the range 0-254

and N = I0mS (1071) or 5 mS (1061)

Controi of DVM output

Output notation. OO configures the data to be
output as an ASCII character string in scientific
notation, with range and function data in the
following format:

4 v (EQ1 is also
~ 1.8888{$H(BUBIEEBBOCrL available on

# T the tast byte)

+DC 414 digit - 1061 superfast v = volts
"‘"AC 5%‘ Efigit - 1661 1’101'1’!181 O = ohms

# DC coupied AC g1, digit - { ;g%iéumr;s ’géémps

... (1071 hi.res.  DC/Q
7 t-
t digd { 1071 averaging BPC/2
Programming Ol includes in the output string full
instrument status information having the format:

e v
o LBSBRS(B}8YB)E£BB0,RAFIMONDPEQITICEZADDXWIACLE
# A

(EOI is also available on last byte.)

NOTE: DX will be replaced by D? when using
non-standard delays.

Programming O2 or O3, changes the output to four
byte binary where the reading is represented as a
fraction of full range. Various formats exist to cope
with the variable scale lengths and the following
equations are provided for translation to decimal
numbers assuming the four bytes in. order are
ABC&D.

1071 Positive readings (A =J, or 1)
Reading = + (A +B+ C + D ) x Full range
256 65536 16777216

1071 Negative readings (A = 255, or 254,)

Reading =
— ({255-A) + (255-B) + (235-Cy -+ (236-D X Full
256 65536 16777216 Range

1061 Positive readings (A = @yp)
Reading =
+ (__5._ +_€.F b ) x Full range
12 8l 2097152

1061 Negative readings (A = 255,

Reading =
[ (255-B) + (255-C) + _(25%6-D) )x Full range
32 8192 2097152
1061 Superfast positive readings (B = )
Reading =
€ +_D Full
+( 64 16384 ) X T e
1061 Superfast negative readings (B = 255)
Reading =
— f255-C + 256:D} % x Full range
g4 16384
NOTE: 1. Since byte A is not required for data

in superfast mode the instrument
status byte is substituted.

2. The most significant byte, i.e. A, is
the first byte output.

3.  Only EQl isavailable as a terminator
with the last byte in O2 mode.
03 mode has no terminator.

4,  Autorange is not recommended in
biriary output modes.

When the output has been read no further output is
available until the data from another measurement
cycle has been obtained and processed. If an error
occurs during a measurement cycle the normal
output is replaced by a message, €.g.:

In O and Ol an overload would produce
‘ERR OL".

in O2 and O3 two conditions are set up:

a. bitb§ofthe SRQ Instrument Status Byteis setto
1. so that a subsequent serial poll will reveal an
invalid measurement to a controller programmed
to process SRQs. (In Superfast, byte A contains
this information.)

b. Exceptin Superfast, all fourbytes are setto 255
(all 1s). This is equivalent to an unlikely (though
still valid) near-zero measurement of minus 1
bit. In superfast; bytes B, Cand D areeach setto
255,

Thus in 02 or O3, an Error Overload should be
detected by examining the instrument status byte.



Service request

A wide variation can occur in the time taken for a
measurement cycle, dependant on factors such as
the magnitude of the signal. Therefore, when the
result is available, a service request (SRQ) is
generated by the DVM via the interface. This can
act as a flag (or interrupt) to a controller, which is
processing other data, signalling that the DVM
requires service.

Q! and Q3 allow an SRQ to be generated on

"completion of any reading while Q2 and Q4 allow
generation of SRQ only when a reading is ‘out of
limits’, or when a new maximum or minimum
occurs. Programming Q3 or Q4 inhibits further
triggers until the DVM has been serviced. An SRQ
will always be generated on power up and when a
syntax or option error occurs, Q& however, will
supress other SRQ’s normally generated.

Serial Poll and Status Byle

In a system with various devices, many of them

could request service and to determine which of

Statusbyte [ b8 ;b7 [ b6 | b5 {bd| b3 | b2 | bI
Invalid ‘1

SRQ e '

measurement
Syntax error

Option error

Valid measurement (b§ = &) DI N—
Normal reading IR R %)
‘Hi' limit transgressed XXX 1
‘Lo limit transgressed XX1X
New maximum X1XX
New minimum XXX
x=1lor@
1nvalid measurement (b8 = 1}
Overlpad/ valid recall oo
Arithmetic overflow Coa 1l
Invalid data entry/invalid recall o1
Error readout invalid 2311
Input zero or calibration failure o190
DC self test failure g1al
Ohms self test failure 20 T W)
AC self test failure g111
Current self test failure |2 BRG]
Arithmetic underfiow @1
Binary dump availabie 131 &
Reference finished (see code P2) 101 1
Self test finished memory fail 1100
Self test finished memory pass 1131
Power-up/ memory fail 111 @
Power-up/ memory pass 1111

these devices had initiated a request,either a serial
poll or a parallel poll would be undertaken by the
controller. During a serial poil each device sends its
status byte on command, and the controller checks
the request bit, thus determining a requesting
device.

The DVM has many reasons for requesting service
and with the additional bits available in the status
byte this information is transferred at a serial poll.

Parallel poll

The parallel poll capability provided for in the
DVM allows a controlier with similar capability to
more quickly determine which device is requesting
service. The controller can, at any time, conduct a
parallel poll when all devices, which have been
configured to respond, will place on separate bus
data lines a positive poll response if the device was
requesting service or a negative poll response if the
device does not require service. Witheight data lines
available the controller can simultaneously check
eight responses.

Having determined the requesting devices from the
parallel poll the controller would normally conduct
a serial poll of these devices to determine the reason
for the request,

The configuration of a device to respond to a
parallel poll consists of determining the DIO line on
which the response will occur, and the sense (Jor 1)
of the positive poll response. The negative poll
response gives the opposite sense. The DVM can
only be configured for this response by the
controller. The configuration sequence is given later
in this section.

The DVM must be serviced by either reading the
output or by reprogramming to allow the
generation of subsequent service requests. .

To aid the user in servicing the instrument by
reading, a character string is always available for
output on gemeration of an SRQ even if a
measurement is not available. This string in O and
Ol modes is “!CrLf” and in O2 and O3 modes all
four bytes contain 255, (all I’s). These ‘null’ strings
occur with syntax or option programming errors if
no measurement is available.



Control of computing functions

Keyboard. The DVM will place itself into
keyboard mode on receipt of a X, enabling the entry
of math, limit and calibration constants via the bus.
The constant may be expressed in numeric or
scientific notation as *1.88888(88)E+8. If a two
digit exponent is used the first must be zero.

To exit keyboard mode the constant entered must
be placed in an appropriate store or used in
calibration.

NOTE: The constant entered in not shown on
the front panel display.

Store. 11 through to L4 inform the instrument of
the store location for the entered constant or
alternatively, if used without keyboard mode, the
location for the previous valid reading.

L@ deselects limit operations and resets max/min
stores. A new max/min value will be stored on
completion of the next valid reading.

Store 1.5 is only accessible after A3 is programmed
(1071 only).

ie: A3 LS, Nl———=19999
sets new block size on 1-—————19,999

Recall stores. The current contents of the four
stores can be displayed on the front panel and
output via the bus with the commands V1 through to
V4 having the format:

+1 .88888(8)Ei88L2CrLf.
store location

NOTE: 1. The output of the stores is not

available in binary output modes.

2. It is recommended that after the
recall of a store value the trigger
mode is reprogrammed.

3. Recall of empty limit stores will

result in ERR 2 being output.

1071 only

Recall store VS recalls block size but does not -

display block size unless preceded by A3. i.e. A3V5.

Maths mode. Programming M1 to M3 causes
the reading to be offset, divided by or both offset and
divided by the contents of stores B and C respectively.
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M@ places the instrument back to its normal
operating mode.

Max/min. The maximum or minimum reading
since the stores were last reset is cutput in place of
the current reading when N1 or N2 are programmed.
N3 computes the difference between maximum and
minimum, N@& places the instrument back to its
normal operating mode. Reset of stores occurs
automatically on changing function and entry or
exit from ratio and programming L@ or superfast
mode.

1071 Average Modes. Programming Al on
the 1071 selects Continuous Average mode, A2
selects High Resolution ‘Rolling Average’ mode
without switching in the input filter, and A3 selects
Block Average mode. Each of these commands
extends the reading to 7% digits for DC Voltage and
Resistance measurement (see Section 3).

dB. On the 1061 and 1061A, Al selects the dB
mode (see Sect. 3). The reading is displayed in
terms of dB and the output format is modified to:

+1.88888E+88DBCILS
High Resolution. Functions F1 and F3 (k< and

DCV), on 1061A only, may be programmed by
A2 to select 6% digit resolution. Unlike manual

operation, this is not linked to ‘Filter’. See ‘Output

Notation’ for the output string format,

Ratio. Setting the signal input switch on the rear
panel to rear input and programming rear input
with Pl or P2 configures the DVM into the ratio
mode. Pl when next triggered initiates two
readings, the first from the ratio (reference) input
and the second from the rear (signal) input. P2
requires two triggers, the first to take a reading
from the ratio input (an SRQ being generated on
completion) and the second, a reading from the
rear input. The ratio is then calculated and made
available for output as a ‘per unit’ (p.u.) quantity,
the format being:

+1.88888ELB88PUCILS

Ratio measurements can also be taken from the
front panel terminals by inputting two successive
readings the first of which is used as reference.
P@ returns the instrument to normal mode.



Alternative method of programming

Binary program. Using only four bytes the
majority of instrument functions may be
programmed. The first of the group must be an
ASCII ‘B’ followed by three bytes containing
programming information in the following format.
In this programming mode the terminator must be
an EOI as the “=" character is not recognised.

bit
bg | by bﬁ; b51b4 b3L b2| by
output .
byte 1 notation function range
: . Av/dB/
byte 2 ratio service request Superfast Hi Res
byte 3 | filter trigger Max/Min Maths

Each group of bits is replaced by the binary
equivalent of the numeric value used for normal
programming. Thus to program DCV (F3) by
binary programming, byte [, bits 6, 5, 4 are &11
respectively.

Fxample: _

To program scientific output notation with full
status, DC current, 10mA range, not ratio,
generation of SRQ on data ready for output, not
superfast, not Av/dB, not filter, internal trigger,
and not maths or max/min mode. The normal
string to set the instrument to the above status is
O1F5R4PIQISTACCTTOIMONL. (This string
could be shorter by programming only those
controls that need updating.)

The equivalent binary program bytes are:

bit .

bg 1 by | bg l by l bg | b3 l_bz i by
et (@11 @ 11 @ @
wez | @ o |0 @ | |@ 0|2
weld (@@ @ Q|0 |9 9

Note that all groups of bits must be programmed to
the desired value irrespective of any necessity for
update.

Programming less than three bytes will cause a
syntax error.

Binary dump. After being programmed with H -
the DVM will assemble the current status of the

instrument in the identical format to that of binary

program. When the controller addresses the DVM

to talk, these 3 bytes together with an EOI with the

last byte will be output.

NOTE: The three bytes will be overwritten by
any commanded reading occurring
between the dump command and the

output of the result.

Calibration via the bus

The DVM can be calibrated remotely using the
programming instructions provided. For full details
of procedure see the Calibration and Servicing
Handbook.

Invalid use of these instructions will cause the
generation of an option error SRQ.
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High speed readings

Superfast (1061)

Two superfast modes are available, S1 reducing the
full range measurement time to approx 10msS. The
data both on display and output is reduced to 4%
digit with all output modes available. In 82 mode
each full range measurement takes approx SmS the
display being replaced by the message SFF2 and
the output available only in binary format (O2 or
03 modes).

Superfast excludes the use of autorange, ratio,
dB, maths modes and max-min (N3) mode.

Programming S& will place the instrument into
normal operating mode.

Recommendations for the use of
superfast modes

To achieve the high read rates available in superfast
(S1 up to 100/110 readings/second, 52 up to 200/
220 readings/second at 50/60Hz) and to output
these readings over the bus requires some knowledge
of the controller’s capabilities.

Responding to SRQ’s generated by the DVM at
the end of each reading and then outputting the
reading as an ASCII string can sometimes
introduce intolerable delays into the system. For
example:- the response to SRQ’s in some
controllers can be as much as 10 ms and the
subsequent output of a 14 byte ASCII string at
around 200us per byte limits the maximum reading
speed to 78 readings/second.

This problem can be overcome by a combination of
techniques. Firstly, to use a binary output mode,
02 or O3 which reduces the number of bytes output
to four. Secondly, many controllers have a fast
block transfer mode of operation. In this mode,
bytes are continually accepted over the bus as they
become available (i.e. as the DVM generates new
readings) and are stored in a temporary buffer.
When the block transfer is complete, the data may
be read out of the buffer and processed as required.

The DVM requires an external trigger of sufficient
frequency (approximately 2kHz) to achieve
maximum superfast speeds.
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Spec readout, test and input zero

Spec. The programming and execution of code El
causes the instrument to compute the measurement
uncertainty of the previous reading. An SRQ is
generated (if allowed) with the status byte indicating
a normal valid measurement. The output format is;

1.888EL88PUCrLf (where PU = per unit)

The DVM will be held until E¢J is programmed or
until a GET or manual trigger is received, assuming
the correct trigger mode has been programmed.

Spec readout is not available for maths modes or
when in binary output mode.

Self test. When the DVM receives a Y command
the internal test routine is initiated. The front panel
displays are not exercised in this test and only
option and calibration memory checks are included.
Any error will be reported with the generation of an
SRQ together with the appropriate status and an
error message made available for output. A GET or
manual trigger (regardless of trigger mode
programmed) will continue the test after an error
situation. Upon completion an appropriate pass or
fail status will be generated with an SRQ, and the
DVM will return to the previously programmed
range and function. Maths modes, max/min,
Av/dB and error readout will all be cleared on
completion.

Input zero. Z initiates a series of 17 readings at an
internal read rate, the first 16 being averaged and the
result used as a zero offset. The 17th reading is
available for output. If autorange is selected each
range is zeroed in turn (lowest to highest). Should
the offset be too large, the store is not updated and
an SRQ and error status is generated together with
an error message for output.



Program string characteristics

If more than 25 bytes have been programmed before
receipt of any terminator the execution of the string
will commence sequentially until sufficient space is
available for further input data. '

If an invalid command is sent an SRQ will be
generated, the associated status byte containing a
syntax or option error. In this case the output
available is ‘!CrLf.

NOTE: 1. For program instruction requiring
only one numeral after an alpha
character, the last numeral is
operated on and a syntax error
reported.

e.g. F123 results in F3 (DCV).

2. For all program strings a finite time

is required for execution, e.g. the

string “R4F3QIT7=" will be
processed and triggers enabled
after approx 15mS from receipt of
string terminator.

Bus messages

Remote. The DVM will go into remote when
remote enable line (REN) is true and the device
receives its listen address. It is possible to send
a program string to the DVM when in local which
will be acted upon immediately when the DVM goes
to remote.

Local. The GTL message returns the DVM to
front panel control in the condition in which it was
last programmed remotely with the exception of the
trigger mode which is forced to TS5 and superfast
which is cancelled. '

Clear. When the instrument receives a clear
message (SDC or DCL) it will revert to a
predetermined state of DC volts 1000V range and
hold, :
ie. ABCODXEDFIMONOPIQDROSITS

4-11



Operational sequence guidelines

Most interface communication tasks require a
sequence of coded messages to be sent over the
interface. it is recommended that a careful study of
the available controller capabilities is made, many
of them; assigning one programming instruction to
these sequences. Different controllers will not
necessarily have identical sequences or program
instructions.

It 15" highly recommended that a sequence which
causes the DVM to be addressed as a talker should
be terminated with an untalk command. .

The following sequences are recommendations
only. |

Data transfer

UNL Inhibits all current listeners .
LI}D, ‘ Each address sent enables a specific
A device to receive future data bytes.
LADy, More than one address may be sent if
multiple listeners desired.

TAD The address sent enables a specific
device to send data.

DAB, Data bytes sent by currently enabled

: talker to all currently enabled listeners.

DABy

UNT Disables the talker on receipt of last
character,

UNL = unlisten

LAD = listen address of specific device

TAD = talk address of specific device

DAB = data bytes

UNT = untalk

Parallel poll response

To obtain the parallel poll response, the controller
must place the management lines ATN and IDY
(attention and identify) true  when the
predetermined devices will each place their request
on a specified data line,
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Serial poll

UNL

SPE

SBN or
SBA

SPD
UNT

SPE =
SPD =
SBN ==
SBA =

Prevents other devices listening to
status sent. '
Puts interface into serial poll mode
during which all devices send status
instead of data when addressed.
Enable a specific device to send status.
Within this loop devices should be
sequentially enabled. .
Status byte sent by enabled device. If
SBN sent, loop should be repeated. If
SBA sent, the enabled device is identi-
fied as having sent SRQ and will
automatically remove it,

Disables serial poll mode

Disable last talker.

serial poll enable
serial poll disable
status byte negative where bit 7 = &
status byte affirmative where bit 7= 1.

Parallel poll Contigure

LAD

PPC
PPE

UNL

PPC =
PPE =

NOTE:

PPD =
PPU =

Addresses a particular device for
which a parallel response coding is to
be assigned.

Enables the listener to be configured.
Bit 4 specifies the sense of the poll
response. Bits 1 to 3 specify, in binary
code, the data line (DIO) on which the
poll response is to be given.

End of configuration routine.

parallel poll configure
parallel poll enable

The PPE command can be disabled by
substitution of PPD.
All devices can be unconfigured by use

of the PPU command.

parallel poll disable
parallel poll unconfigure



SECTION 5

SYSTEMS APPLICATIONS VIA THE BCD

INTERFACE (1061 ONLY)

The BCD interface option ailows the instrument to
output to and be remotely driven by a remote
source. Inputs to the DVM determine its mode of
operation and outputs from the DVM signal its
operation state as well as carrying the measurements
taken, in a binary-coded-decimal (BCD) format.

Interface electrical specification

The interface lines are TTL compatible, having a
fan-out of two low power TTL loads and a fan-in of
one TTL load. Positive logic is used and the voltage
levels are:

Logic0 < 04V
Logicl = 24V

All inputs are referenced to logic 1 (+3V) via
100k 2  resistors.

DVM control commands

The command signals to determine the operational
mode of the DVM are input via the Program Input
socket (‘Prog I/ P Skt’) and provide control of the
following:

Oy

Pin No. Function Description
1 INPUT FILTER 1 selects Input Filter
2 DIGITAL COMMON | 0Ostate reference -
3 AC 0 selects AC
4 [»Ie} 0 selects DC
5 k& 0 selects k&2
8 T G selects I
7 RATIO 0 selects Ratio
8 RANGE A see range codi
9 | RANGEB e e coang
10 RANGEC
11 AUTO 1 selects Autorange
12 REMOTE 0 selects Remote
13 not used
i4 not used

Table 5.1 Prog I/P Skt (J6) Pin designations

Ranges: Auto, 102 , .1, 1, 10, 100, 1000 and
oMa .
Functions: DC, AC, kQ , 1 and Input Filter.

Modes: Manual, Hold, Delay, Superfast, Ratio,
Front Pane] Inhibit and Remote.

Details of these commands are given below.

The interconnection details for the programming
input socket are given by Table 5.1.

Range

The selection of range is enabled when REMOTE
{J6-12) = 0 and is coded as follows:

RANGE RANGE A RANGE B|RANGEC
{J6-8} {J6-9} (J6-10)
Autorange 0 0 g
1082 (100mV, gA) 1 0 0
100mV, A £2 t] 1 0
1V, mA, k&2 1 1 t]
10V, mA, k&2 0 0 1
100V, mA, k{2 1 G 1
1000V, mA, k§2 0 1 1
10MS§2 (1000V, mA} 1 1 1

Autorange can also be selected by making AUTO
(J6-11) = 1, This will override all other range
selections.

Function

The selection of function 1s
REMOTE (J6-12) =
combinations are:-

enabled when
0 and the permitted

FUNCTION DC AC I k&2
(J6-4) {J8-3) {JB-6} {46-B)
DCvV 1 1 1 1
DoV o 1 1 1
ACV 1 0 1 1
DC+ACY o 0 1 i
DCI G 1 ¢ 1
ACI 1 G 0 1
DCI+ACI 0 0 0 1
k2 1 1 1 0

Input filter can be selected with any of the above
combinations by making INPUT FILTER
Je-1) = 1. ‘




Manual

The selection of manual is enabled when HOLD
(J5-40) = 0 or*Hold’ is selected on the front panel. A
reading will be initiated by making MANUAL (J5-
41) = 0, the reading being triggered by the falling
edge. When manual is enabled by HOLD (J5-40)
= () manual commands will be latched and executed
when the reading is complete, thus allowing closed
loop operation by connecting MANUAL (J5-41) to
SIGNAL INTEGRATE (J5-43) and initiating the
first reading with a falling edge (See Fig. 5.1 and
5.2) or pressing the front panel *‘Man’ key.

NOTE:
is selected. '

Hold

The DVM can be put into the hold mode by making
HOLD (j5-40) =0, This enables both manual and
delay modes, the manual mode being modified as
above.

Delay

The selection of delay is enabled when HOLD (J3-
40y = ) and the standard internal delays (see Section
7) will be increased by 15mS when making DELAY
(J5-44) = 0.

NOTE: I ‘input filter’ is selected on the front
panel or via the program input socket,
INPUT FILTER (J6-1) = I, the delay
will be equal to the standard delay filter
out when DELAY = | and the standard

delay filter in when DELAY = (.

Supertfast

Making SUPERFAST (J5-23) = 0 places the DVM
into the superfast mode, each full range
measurement taking approximately 10mS. The 5th
digit on the front panel display is blanked and the
5th digit of the BCD output number (J5-19, 20,21 &
22) is set to 1,1,1,1. The signal integrate pulse is
reduced to 2.5mS and the print command pulse to
250u S.

Read rates up to 100/sec may be achieved by

applying a trigger signal to the MANUAL line (J5-
41).
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Manual is disabled when print inhibit

NOTE: Superfast mode excludes autorange,
ratio, dB, error readout and compute
modes, and inhibits all front panel
‘RANGE’, ‘FUNCTION’, ‘MODE’ and
‘COMPUTE' keys.

Ratio

Setting the ‘I/ P SELECT switch on the rear panel
to ‘REAR’ and making RATIO (J6-7) = 0
configures the DVM into the ratio mode. Successive
readings are taken, the first from the ratio
(reference) input and the second from the rear
(signal) input, the ratio is calculated and the BCD
output number gives the ‘per unit’ quantity.

Print inhibit
Selecting print inhibit, PRINT INHIBIT (J5-42)

= (), puts all BCD outputs in the ‘tri-state’ (floating)
mode and disables the selection of manual.

Front panel inhibit

Operation of all front panel ‘MODE’ and
‘COMPUTE’ keys is inhibited and the ‘rem’ legend
displayed when making FP INHIBIT (J5-38) = 0.

Remote

Operation of all front panel ‘RANGE’ and
*FUNCTION’ keys is inhibited, the ‘rem’ legend
displayed, and the programmable ranges and
functions enabled by making REMOTE (J5-12)

BCD output interpretation

The interconnection details for the BCD output
socket are given in Table 5.2.

BCD output number

There are 4 lines for each of the 5 digits indicating
the BCD equivalent of its value and a single line
(J5-18) for the overrange digit. The decimal point
can be fixed from the range information.

NOTE: In superfast mode the 5th digit (J5-19,
20, 21 & 22) s set to 1.1,1,1.



Overload, polarity and limit indication

The overload, plus and minus outputs are coded as
follows, to indicate reading polarity, overload and
limit transgression.

PLUS
{J5-27)

MINUS
{J5-26)

OVERLOAD
(J8-17)

tndication

Unsigned reading
Positive reading
Negative reading
Unsigned overload
Positive overload }
Hi limit transgressed
Negative overload

Lo limit transgressed}

-0 00
— Ty el
_— e e

e
-
o

Range

Autorange is indicated when AUTO (J5-33) = 0.
The specific range indication is as follows:~

Range RANGE ARANGEB|RANGEC! mV
(J5-34) | (J5-35) | {J5-36} | {J5-32)
1082 1 0 0 0
100mV, A, 0 1 0 0
1V, mA, kQ 1 1 0 1
10V, mA, k§2 0 0 1 1
100V, mA, k2 1 0 1 1
1000V, mA, k| O 1 1 1
10MQ 1 1 1 1
Function

When input filter is selected INPUT FILTER
(J5-31) = 0. The other function combinations are
indicated as follows:-

Pin No. Function Bescription

1 2 x 104 BCD Output Number
2 4 %104 BCD Output Number
3 8 x 104 BCD Cutput Number
4 1% 104 BCOC Output Number
5 2x 103 BCD Qutput Number
6 4x103 BCD Output Number
7 8 x 1073 BCD Output Number
8 1 x 103 BCD Qutput Number
‘g 2x 102 BCD Gutput Number

10 4x107? BCD Cutput Number

1 g8x 107 BCD Output Number

12 1x107¢ BCD Output Number

13 2 x 1071 BCD Qutput Number

14 4x101 BCD Qutput Number

15 g x 101 BCD Output Nusnber

18 1 x 101 BCD Output Number

17 OVERLQAD 1 indicates overioad or over/

under limit

18 1 x 100 BCD Output Number

19 2x 109 BCD Output Number

20 4 x 1053 BCD Output Number

21 8 x 105 BCD Output Number

22 1x10B BCD Output Number

23 SUPERFAST O salects Superfast

24 ] 0O indicates I

25 RATIO 0 indicates Ratio

26 MINUS see poiarity coding

27 PLUS table

28 19 O indicates X2

29 oc 0 indicates DC

30 AC 0 indicates AC

31 TNFUT FILTER 0 indieates Enput Filter

32 mv 0 indicates mV, £2, 4A

33 AUTO O indicates Autorange

34 RANGE A : ]

35 RANGE B see range coding

36 RANGE C table

37 not used

38 EPINRIBIT 0 selects FP Inhibit

39 DIGITAL COMMON | O state reference

40 HOLD 0 selects Hold

41 MANUAL Y selects Manual

42 PRINT INHIBIT 0 selects Print Inhibit

43 SIGNAL INTEGRATE| 1 indicates DVM sampling

input signal

44 DELAY 0 selects Delay

45 BPRINT COMMAND | T indicates print command

46 not used

47 not used

48 not ysed

43 not used

50 not used

Function oC AC T "9}
{J5-28} {J5-30} (J5-24) -1 {J5-28)
DCV 0 i 1 1
ACV 1 0 1 1
DC+ACV 0 0 i i
3]0 0 1 0 1
ACI 1 ] Q 1
De+ACT 0 o 0 1
k&2 1 1 1 0
Ratio

This mode is indicated when RATIO (J5-25) = 0.

J

Table 5.2 BCD O/P Skt (J5) Pin designations

1

50

Fi]

] 9

5-3



Print command

PRINT COMMAND falls from logic 1 to 0 at the
end of each measurement cycle indicating that a new
number has been transferred to the storage registers
and is available as BCD output information. This
line is at logic 0 except for a period of 5mS
(250, S in Superfast mode) when the BCD
information is being updated and can therefore be
used as a data available indication to an external
reading device. (See Fig. 5.1 & 5-2).

Signal integrate

The DVM is sampling the input signal when
SIGNAL INTEGRATE (J5-43) = | and the falling
edge indicates that a new input may be applied. (See

Fig. 5.1, 5.2 & 5.3).

Closed loop operation

For maximum read-rate it is convenient to use the
SIGNAL INTEGRATE line as a trigger by
connecting this to the MANUAL line as shown in
Fig. 5.2. This means the falling edge of SIGNAL
INTEGRATE for the current reading triggers the
next reading. Inthis situation the read-rate obtained
depends upon the magnitude of the input. This
arrangement requires an additional trigger before
the closed loop operation takes place and pressing
the front panel *“Man’ key is a convenient method of
achieving this.

> m
2148 min
—=f U mn
MANUAL —J- /
J5-41 | | STANDARD
STANDARD, | | INTERNAL i
INTERNAL | l - BELAL e
DELAY | | i m I |
1 | f |
INTEGRATION } {
CYCLE 1 | 7 / I I
| ‘ | ! '
| |
20mSs
SIGNAL
J5-43 |
| APPROX 30mS ‘
' WITH FLILL RANGE -i
SIGNAL EmS
PRINT ! 17( /4
COMMAND I /J '
J5-45 HOLD=0 : f0LD=0
BETAY = 1 DELAY =0
INPUT FILTER = 0
.

Fig. 5.1 MNormal operation timing
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INTEGRATION
CYCLE

SIGNAL
INTEGRATE
J5-43

PRINT
COMMAND
J5-45

grcim——" )
| wAwAL — 'STANDARD pumecnt
J5-41 INTERNAL
DELAY
t SECOND
TF;IQSER TRIGGER
STANDARD
INTERNAL
DELAY

y o ——

SECOND SIGNAL
INTEGRATE

FIRST SIGNAL
INTEGRATE

20mS

FIRST READING
QUTPUT

SECOND READING
QUTPUT

"

HOLD =0 DELAY=O

Fig. 5.2 Closed loop operation timing

MANUAL
45-41

INTEGRATION
CYCLE

SIGNAL
INTEGRATE

J5-43

PRINT
COMMAND
J5-45

e

DELAY
300LS

2.5m$S

e =

APPHOX 11mS
WiITH FULL RANGE
SIGNAL

— 25008

Fig. 5.3 Superiast timing (>100/sec)
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SECTION 6 INSTALLATION

This section contains information and instructions .

for unpacking and installing the Datron 1061,
1061 A and 1071 Autocal voltmeter.

Unpacking and inspection

Every care is taken in the choice of packing material
to ensure that your equipment will reach you in
perfect condition.

If the equipment has been subject to excessive
mishandling in transit, the fact will probably be
visible as external damage to the shippingcarton. In
the event of damage, the shipping container and
cushioning material should be kept for the carrier’s
inspection or until the instrument has passed the
Specification Verification Tests.

Unpack the equipment and check for external
damage to the case, terminals, keys, etc. If damage is
found notify the carrier and your sales agent
immediately.

Standard accessories supplied with the instrument
are as described in Section 1. If input and/ or output
options are fitted the appropriate plug or socket is
attached in its respective place on the rear panel of
the instrument.

The rack mounting kit option is packed separately .

‘and should be fitted as instructed in “mounting”.

Preparation for operation

Power cable

A detachable supply cable, comprising two metres
of 3-core PVC sheath cable permanently moulded
to a fully-shrouded 3-pin cable socket, fits at the rear
of the instrument and should be pushed firmly
home. The supply lead should be connected to an
earthed outlet ensuring that the earth lead is
connected. Connect Brown lead to Live, Blue lead
to Neutral and Green/ Yellow lead to Earth.

‘Line voitage

The instrument is packed ready for use with 205V to
255V 50Hz supplies unless Option 80, 81 or 82 1s

specified at the time of ordering. To change the

supplies and/or line frequency, it is necessary to
alter links in the instrument. (Refer to Calibration
and Servicing Handbook).

Fuses

Power Fuse:

The power fuse is located on the left-hand side of
the back panel adjacent to the power input. The
power fuse rating is 160mA for 205V—235V and
500mA for 105V—127V supply voltages 1t should
be of the anti-surge type.

Current Fuse:

. The current fuse is located on the right-hand side of

the back panel and is a high breaking capacity,
quick acting fuse, rated at 1.6A — recommended
type: BESWICK S501. : '

MAKE SURE THAT ONLY FUSES WITH THE
REQUIRED RATED CURRENT AND OF THE
SPECIFIED TYPE ARE USED FOR
REPLACEMENT. THE USE OF MENDED
FUSES AND THE SHORT-CIRCUITING OF
FUSE-HOLDERS SHALL BE AVOIDED, AND
RENDERS THE WARRANTY VOID.

Mounting

Bench Use:

The instrument is fitted w:th rubber covered plastic
feet and tilt stand. Thus it may be placed flat on the
bench or tilted for ease of viewing.

Rack Mounting:

Option 90 permits the instrument to be mounted ina
standard 19 inch rack.

The method of fitting this option is described below
but on no account should the covers be removed.
The handles should be removed, if fitted, by
loosening the hexagonal screws of the bandle
assembly and sliding the assembly to the rear of the
instrument until free.

The rack mounting ‘ears’ may now be fitted by
slotting the ‘cars’ into the guides at each side of the
instrument, from the rear. Draw the ‘ears’ forward
until positioned correctly and tighten the hexagonal
screws, using the hexagonal key provided. It is
recommended that the rear of the instrument is
supported in the rack.



Connectors and pin designations

5PN SOCKET 5-PIN PLUG 7-PIN PLUG
ANALDG DUTRUY EXTERNAL TRIGGER REAR AND RATIO
INPLT-

Fig. 6.1 Rear panel connectors - pin layout

Rear input and ratio input (option 40)

J10 and J11 are 7-pin connectors accepting input
signals as defined for the front panel terminals. See
Tables 2.1 to 2.3 for maximum inputs, Table 6.1 for
pin descriptions and Fig, 6.1 for pin layout.

Pin No., Signal

£2 GUARD
Not Used
I+

Input Hi
Input Lo
-
GUARD

ITMoOO WD

Table 6.1 Ratio & Rear Inputs - pin designations

NOTE: For local guarding, connect pins A
and H.

External trigger input (option 52)

J9 is a 5-pin connector used to accept an external
trigger source to initiate a DVM measurement
cycle. See Table 6.2 for pin descriptions and Fig. 6.1
for pin layout.

Pin No. Signal

A Trigger {High to Lo edge ¥ )
B Logic Ground

D Not Used

E Not Used

H Not Used

Table 6.2 External Trigger Input - pin designations

Analog ouiput {option 70)

J12 is a 5-pin connector providing a 1V full-range
output for any nominal full-range input, with
overrange capability to 2V. See Table 6.3 for pin
designations and Fig. 6.1 for pin layout.

§-2

Pin No. Signai

A Output Hi
B Cutput Lo
D )

E } Not Used
H )

Table 6.3 Analog Oulput - pin designations

IEEE input/output (option 50)

The IEEE input/output is a 24-way connector that
is directly compatible with the IEEE defined system
but requires a connection adaptor for the IEC
defined system (D-type Cannon).

Fig. 6.2 gives the pin designations and Table 6.4 the
pin layout.

24 — PN SOCKEY

Fig. 6.2 |EEE 488 connector - pin layout

J27
Pin No. Name Description
1 DIO 1 Data input Quiput Line 1
2 DIO 2 Data input Quiput Line 2
3 Do 3 Data input Qutput Line 3
4 DiC 4 Data input Qutpul Line 4 -
5 EOI End or identify
8 DAV Data Valid
7 NRFD Not ready for Data
8 NDAC Not Data Accepted
9 IFC Interface Ciear
10 SRQ Service Reguest
11 ATN Attention :
12 SHIELD Screening on cable {connected to DVM
Safety Ground)
13 oo 8 Data Input Qutput Line 5
i4 | DIOSB Data Input Qutput Line 6 -
15 DIO 7 Data input Cutput Line 7
16 DIO 8 Data input Quiput Line 8
17 REN Remote Enable
18 GND 8 Gngd wire of twisted pair with DAV
19 GND 7 Gnd wire of twisted pair with NRFD
20 GND 8 Gind wire of twisted pair with NDAC
21 GND 9 Gind wire of twisted pair with IFC
22 GND 10 Gnd wire of twisted pair with SRQ
23 GND 11 Gnd wire of twisted pair with ATN
24 GND DMM Logic Ground {internally connecied
to DVM Safety Ground)

Table 6.4 |EEE 488 connector - pin designatidns

UV,



BCD programming input/BCD output
(option 51)

14-way and 50-way ‘Micro-Ribbon’ connectors
carrying TTL logic level signals as designated in

Tables 6.5 and 6.6 and Fig. 6.3 gives the pin layouts. _
Pin No. - Function Description
, . 1 "2x104 BCD Cutput Number
2 4x104 BCD Output Number
—— \ 3 | gxtod BCD Output Number
'ORR\ O 4 1x 104 BCD Qutput Number
\_ / 5 2x 103 BCD Output Nurnber
] 4x103 BCD Output Number
“ s 7 B x 103 BCD Output Number
¥~ FIN SOCKEY 8 1x 103 BCD Qutput Number
BCD PROGRAM MING INSPUT 9 2x 1072 BCD Qutput Number
10 4 x 102 BCD Gutput Number
11 8 x 102 BCD Output Number
12 1x102 - | BCD Output Number
e \ 13 z2x 10T BCD Output Nurmber
: 14 4x 1071 BCD Output Number
/ 7 15 8 x 1071 BCD Output Number
O \ O 16 1 x 101 : BCD Qutput Number
\ \ ‘ 17 OVERLOAD 1 indlicates overioad or over/
under limit '
L 50 28 18 1 x 109 BCD Qutput Numbsr
L B0~ PIN SOCKET 19 2% 108 BCD Qutput Nurnber
BCO iNTERFACE OUTPUT 20 4 x 108 BCD Qutput Number
21 8x 107 BCD Output Number
Fig. 6.3 22 1x 105 BCD Output Number
23 SUPERFAST 0 selects Superfast
24 I 0 indicates I
25 BATIO 0 indiicates Ratio
26 MINUS see polarity coding
Pin No. Function Description g; %US a i:jz;;z: ksg
: ‘ 29 ["ed 0 indicates DC
1 INPUT FILTER 1 selects Input Filter _ 30 AC 0 indicates AC
2 DIGITAL COMMON | O state reference T3 {NPUT FILTER 0 indicates Input Fiiter
3 AGC 0 selects AC 32 mV 0 indicates mV, £, LA
4 Bc 0 selects DC 33 AUTO 0 indicates Autorange
5 | kQ 0 selects k€2 34 RANGE A see range coding
6 'f 0 selects 1 35 RANGE B Section &
7 RATIO 0 selects Ratio gf; ?::'\fei ¢
' g ﬁﬁmgs g { see range coding : 38 FP INHIBIT 0 selects FP Inhibit
Section 8 39 DIGITAL COMMON | O state reference
10 | RANGEC 40 | HOLD 0 sefects Hoid
; 11 AUTO 1 selects Autorange a1 MANUAL T selects Manual
5 12 | REMOTE 0 selects Remote 42 BRINT INHIBIT 0 selects Print Inhibit
13 not used 43 SIGNAL INTEGRATE| 1 indicates DVM sampling
14 not used input signal
IS 44 DELAY 0 selects Delay
Table 6.5 BCD Remote Programming Input 22 :?: f;{iCOMMAND Lindicates print command
- pin designations 47 not used
48 not used
49 not used
50 not used

Table 6.6 BCD Qutiput connector - pin designations




SECTION 7

General

SAFETY

The 1081, 1061A and 1071 have been designed to meet
BS1 4743, IEC 348, and UL 1244 specifications.

MAXIMUM INPUTS
See Tabies 2.1 t0 2.3
CLIMATIC CONDITIONS

Operating Temperature :  0°C to +50°C (except where
specified)

Storage Temperaturel 1l —40°C to +70°C

Maximum Relative

Hurnidity 75% @ 40°C

Two hours to meet all speci-
fications

Warm-up Time

POWER SUPPLY

Voltage 205-255 or 105-127 Volts

EOHz + 2%, 60Hz + 2%, or
400HZ + 2%.

Line Frequency

Consumption Approximately 30VA

160mA or b0OmA anti-
surge {depends on voltage)

Fuses

MECHANICAL

Height = 89mm, Width =
485mm, Depth = 420mm

Dimensions

Weight 10 kag.

OPERATING INDICATIONS

1071 7% digits maximurm,
j.e. 19,999,999

1061 5% digits

i.e, 198,999

1061A 6% digits maximum
i.e. 1,999,999

Scale length

Overicad Error OL. displayed

Symbels lit on display and
illumninated keys

Indication

SPECIFICATIONS

AUTORANGE
Range Up 200% of nominal range

Range Down 18.8% of nominal range

DIGITAL ERROR

+ 1 digit {assumes no error
in stored value)

Computation

Spec read-out =2 1% of displayed error

ANALOG CUTPUT (0 to +2 Volts)
1 Volt output for full range signal input

Accuracy 4 1% of Reading £ ZmV

Qutput Resistance Approximately 2008

RATIO

Type : Computational, same function {True 4-wire
and auto-ranging).
{AC:DC voltage and current ratios [DC coupled
ACl)

Accuracy

Ref, range |+
Ref, reading

Sig ranye ’ i
Sig reading

+ Eg & Eg tac({

Net error of reference

Net error of signal

0.000 002 (1071, DCV, k2

0.000 02 {1071 remaining functions) |

0.000 02 {10681 same range all
functions)

= (0,000 06 (1061 all functions and

1071 AC: after a range change)

Where Eg
Es
X

g 0 f#

Read rate, with full scale input:

Function Fitter  Max. Read Rate
1071 DCV or kf2  out 1 per B seconds
in 1 per 40 seconds
DCI, ACV% out 1 per second
or ACH in 1 per 2 seconds

7 per second
1 per second
1 per second
1 per 2 seconds

1061 % DCV or k{2
106814
DCI, ACV%
or ACH

[1] Excessive temperature stress may affect calibration stability,
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1071 Specifications

RESISTANCE

Full Range Count : 1,000,000
Full Seale Count : 1,990,998
Average Modes Full Scale Count: 19,999,958

DC VOLTAGE -

Fuil Range Count {FR) : £ 1,000,000

Eutl Scale Count {FS) @ + 1,999,999 on all ranges
except 1000V range

Average Modes Full Scale Count ! + 18,999,999 on

all ranges except 1000V range

JACCURACY (Valid up to 24 hours after ‘input Zero' correction).
24 HOURS (239C £ 19C} Reslative to calibration standards and at
internal read rate

ACCURACY {Valid up to 24 hours after ‘Input Zero® correction). | *1082 range: ' 10ppm of reading & B digits {80)
24 HOURS (230C % 19C) Relative to calibration standards and at ?g(;‘k% :aﬁ; 10k§2 ranges: * fg‘;p"‘m"zg";gg;ﬂg 2 g;g;z gg;
internal read rate 3 ’
: . - 1000k{2 range: + 20ppm of reading £ 2 digits (20}
701V range: + 4ppm of reading & 4 digits {40} 1OMCL range: % 100pp of reacing £ 2 digits (20}
1 and 10V range: 1 3ppmof reading £+ 2 digits {20} 90 DAYS {2306__1: 50C) )
1oeyan?2133%0v rgng,e: + dppmotreading =+ 2 digits {20k *1082 range: £ 30ppm of resding + 8 digits (80)
90 DAYS £59C) ' ‘ ' . ' gl
*0.1V range: 4 20ppm of reading £ 5 cligits (50 ?30‘;% :;‘ﬂ?;"om ranges: igg’;gz o :ﬁ;;ﬁ ijg;é;ﬁ o
1 and 10V range: + 16ppm of reading = 3 digits {30} 1000KE2 ronge: + BOppm of reading £ 4 digits (40)
; Y‘IEo:Ra?gSL%OO\g oraz;ga: £ 20ppm of reading 3 digits {30}; 10MO range?a' x50 ngm o readifqg 2 digits e
+ 5°C ! N .
01V . Tride | | 1 YEAR (230C:h 5°C) '
ot s ot s sogu o 1Y < ot g 10 i 10
100 and 1000V range: + 30ppm of reading 4 4 digits (40} °-1k%1k9'_1 Ok§2ranges: :t 30ppm o: reading .4 6 digits (60)
Rolling-Average Mods typically twice as good as Normal mode. ‘ 100k danga. ) 4 40ppm of reading .+ 6 digits (60)
Specification applies on illumination of fast digit following 1000k{ L range: # 120ppm of reading 4 6 digits {60)
selection of Input filter after application of input signal 10ME2 range: & 360ppm of reading % B digits (80]

Rolfing-Avarage Mode typically twice as good as Normal mods.
Specification applies on iflumination of last digit following
sefection of Input fifter after application of input signal
fapproximately & seconds). .

{approximately 8 seconds}.

TEMPERATURE COEFFICIENT: {10°C 1o 35°C)
1/10th of 90 DAY specification £ 0.3UV/9C.

TEMPERATURE COEFFICIENT (100C 1o 350°C}
1/10th of 90 DAY specification + 100uloC

READ RATE {with full scale input)
Norrmal Mode: 2/second
‘Input Filter’': Updates every 8 seconds {due to digital filtering)
'Continuous’ Average Mode: Updates average value at the same
rate as Normal mode.
‘Block’ Average Mode: Measuremsnt rate >2/second, displays
block average until next block completed.

READ RATE : As DC Valts

TYPE :
True 4-wire with active guard {can be switched to Z-wire on
the front panel},
Measurement technique is independent of the internal
reference voltage.

SETTLING TIME (to 10ppm of step sizet{1] i OPEN CIRCUIT VOLTAGE
Fiiter out: < 50m§ ~Z 10 volts on all ranges
Filterin: < 1sec LEAD RESISTANCE

Up te 10082 may be tolerated in any or ali the leads on any
range, (Rejection of iead resistance is 700dB on any range).

RESPONSE TIME
Depends on external capacitance and guarding/shielding
technigues used.
Generally up to 10k$2 response as DC Voits. Higher resist-
ances take longer to settle. OHMS GUARD may be used to
guard out stray capacitance,

CURRENT THROUGH UNKNOWN (+ 0.2%)
10£), 0.1k82 ranges: 10mA
1k&d range: TmA
10kS2 range: 100UA
100k§2 range: 10UA
1000kS 2 range: 1A
10ME2 range: 100nA

OHMS GUARD
Drive Capability: I+ or - to OHMS GUARD,

26083 minimum (up to 10§} Iead resistance)
Guarding Accuracy: See Section 2 - ‘Resist ament’

SERIES MODE REJECTION
Filter out: 66dB @ 50Hz {60Hz) £ 0.15%
Filter in: add 54dB @ 50Hz increasing at 18dB/octave

COMMON MODE REJECTION
{1x82 source unbalance}

>  140dB at DC

> BOdB +series mode at 1Hz to 60Hz

AUTORANGE SPEED (No filter)
Typically 300mS per range betwsen top and bottom
ranges.

INPUT RESISTANCE
0.1 to 10 Volt ranges { <2 20 voits}: = 10,000 ME2,
100 and 1000 Volt ranges: 10M{2+ 0.1%.

§ INPUT CURRENT (1 year}
~Z BOpA drifting at < 2pA/°C.

b

*Within 15 minutss of ‘Input Zero’ correction and 'input Filter' selected or add BLV per year

[1] or <230 digits or 1ppm of stap size {whichever is greater) following a range change
{61 Accuracy figures in brackets refer to 1071 in ‘Filter’ or "Av' Mode (7% digits)

PO



1071 Spemf;cations (cont)

AC VOLTAGE (TF{UE RMS — OPTION 10)

100,000
199,989 on all ranges except 1000V
range

Full Range Count :
Full Scale Count :

ACCURACY (Signals <C 2 x 107 Voit Hz, == 0.25% Full Scale}.

pC + 45Hz12] 10 BikH2
(230C £ 19C) Relative to calibration standards,
+ 0.04% of reading £ 40 digits
4+ 0.02% of reading + 20 digits

24 HOURS
G.1V and 1000V ranges:
1 to 100V ranges;

90 DAYS (239C .+ 5°C)
C.1V and 1000V ranges:
1 to 100V ranges:

1 YEAR (239C & 5°C)
0.1V and 1000V ranges:
1 to 100V ranges: :

+ 0.08% of reading £ 40 digits
+ 0.04% of reading £ 20 digits

+ 0.12% of reading £ 40 digits
+ 0.08% of reading 4 20 digits

DC + BkHz to 100kHz

+ 0.1% of reading £ 100 digits
+ 0.05% of resding £ 5O digits

+ 0.2% of reading £ 100 digits
+ 0.1% of reading 1 50 digits

+ 0.3% of reading £ 100 digits
+ 0.15% of reading £ 50 digits

HF ACCURACY[3] {1 and 10V ranges)
Option 10: 100kHz to 1MHz 1 2% of reading 3 2000 digits
{typical}

LF ACCURACY
Filter out, at line frequency add: +0.6% of reading
Filter in, 10Hz: £2.0% of reading

CREST FACTOR
7 : 1 typically, at full range

TEMPERATURE COEFFICIENT
< 1/10th of 80 DAY specification/OC

COMMON MODE REJECTION
1k§2 unbalance == 9048 @ DC —~ BOHz

READ RATE {with full scale input) : 2 readings/second.

Continuous and Block Average modes : As DC Volts.
No digital filtering on “Input filter’.

DC CURRENT
{applicable only if Option 12 is not fitted)

Full Range Count : £ 100,000

Fuil Scale Count : £ 199, 999

§ ACCURACY

24 HOURS
0.1 1o 100mA ranges:
1000mA range:

90 DAYS  {2309C 4 59C
0.1 to 100mA ranges:
1060mA range:

1 YEAR {23°C 4 59C)
0.1 to 100mA ranges:
1000mA range:

{230C + 19C) Relative to catibration standards.
+ S0ppm of reading £ 4 digits
+. 100ppm of reading + 4 digits

+ 100ppm of reading + 4 digits
+ 200ppm of reading + 4 digits

+. 150ppm of reading £ 4 digits
+ 300ppm of reading + 4 digits

TEMPERATURE COEFFICIENT
1/10th of 90 DAY specification/¢C

READ RATE As DC Volts

SETTLING TIME As DC Vols

SHUNT RESISTANCE
b 0.1mA range : 1k§}
1mA range : 1008
10mA renge : 10§}
100mA range : 182
1000mA range : 0.182

internal lead resistance: << 20% of shunt resistance + 15

INPUT PROTECTION )
: Overloads : < ZA, internally clamped
= 2A, rear panel fuse

(2] Read 360Hz instead of 45Hz if
13}
4] Typical above TkHz.

Spec read-out invalid above 100kHz.

‘Input Fiiter’

INPUT IMPEDANCE
1MEL shunted by 150pF

CONVERSION TYPE
True RMS AC coupled {measures AC component with up
to 1000V DC bias on any range, subject to the constraints
of Section 2, Table 2.1).

or
True BMS DC coupled {measures V ACZ + DC2)

SETTLING TIME {DC coupled)
{i} To 0.1% of step size
Filter cut << 150mS
Filterin << 800mS

{ii} From DC bias input {(AC coupled) or severe overlosd:
Depends on change of DC bias
{CR time constant 0.22 seconds)

AC CURRENT {TRUE RMS}

{in conjunction with option 10 only)
Full Ranga Count: 100,060
Eull Scale Count : 199,999

ACCURACY DC = 45Hz!2) 10 5kHz

{Signais > 0.1% Full Scale}.

24 HOURS (239C 1 19C) Relative 1o calibration standards

0.1 to 1000mA ranges: + 0.1%4]
80 DAYS {23°C + 59C)

of reading 4 100 digits

0.1 to 1000mA ranges: + 0.2%14] of reading + 100 digits

1 YEAR {239 £ 5°C)

0.1 to 1000mA ranges: % 0.3%[4] of reading + 100 digits

CREST FACTOR
3 : 1 typicaily, at full range

TEMPERATURE COEFFICIENT

<< 1/10th of 90 DAY specification/9C
READ RATE As AC volts
SETTLING TIME As AC volts
. SHUNT RESISTANCE As DC current

CONVERSION TYPE
True r.m.s. AC coupled or DC coupled

INPUT PROTECTION

L As DC Current but large DT bias may cause protection to
& opeorate as the AC coupling is provided after current shunts, #

not selected,

7-3



1061 and 1061A [5! Specifications

DC VOLTAGE

Full Range Count {ER} : £ 100,000 (1,600,000
"Full Scale Count {FS): = 199,969 (1,999,999) on al ranges
except 1000V range
Superfast Mode Full Scale Count : 15,999 on all ranges
except 1000V range

ACCURACY
24 HOURS  {239C 4 19C) Relative to calibration standards.
*0.1V range: + 10ppm of reading + 2 digits {16}
1 and 10V ranges: . Sppm of reading + 1 digit (8}
100 and 1000V ranges: + 10ppm of reading + 1 digit {8}
90 DAYS {239C 4 50C}
*0.1V range: 4 30ppm of reading + 2 digits (16}
1 and 10V ranges: # 20ppm of reading + 1 digit (8}
100 and 1000V ranges: + 30ppm of reading + 1 digit {8}
1 YEAR (239C 4+ 50C)
*0.1V range: + 45ppm of reading £ 2 digits {16)
1 and 10V ranges: + 30ppm of reading + 1 digit (8)
100 and 1000V ranges:  + 45ppm of reading + 1 digit (8]

Superfast Mode (all ranges} : + above ppm of reading + I digit

TEMPERATURE COEFFICIENT : (109C to 369C}
1/10th of 90 DAY specification x 0.2UV/0C

READ RATE
MNormal Mode
All DC ranges : 3/second linternal trigger) with full scale input
30/35 per second {external trigger} with full
range input at 50/60Hz
Superfast Mode
Al ranges: 200/second (external trigger) with
Sfull range input.

SETTLING TIME (to 10 ppm of step size) (1]
Filter out : << 5m3S

Filter in :  <U 350mS
SERIES MODE REJECTION
Filter out : 66dB @ line frequency
Filter in ! add 34dB @ S0Mz increasing at
18dB/octave

COMMON MODE REJECTION
1k§2 source unbalance
= 140dB st DC
> 80dB + series mode at 1Hz to 60Hz

AUTORANGE SPEED (No filter)
Typically 100mS$ per range between top and bottom
ranges.

INPUT RESISTANCE
0.1 to 10 Volt ranges { << 20 volts) : => 16,000 M2
100 and 1000 Voit ranges : 10ME2 £ 0.1%.

INPUT CURRENT {1 vear)
© < BOpA drifting at < 2pA/OC,

RESISTANCE

Full Range Count : 100,000 {1,000,000)
Full Scale Count ; 199,999 {1,999,999)
Superfas: Mode Full Scale Count : 19,999

ACCURACY
24 HOURS {239C + 19C)
*10$2 range:
0.1&82, 1x£2, 10k ranges:
100k{2 range:
1000k52 range:
10MS2 range:
90 DAYS {239C £ 50C)

#10{] range: % 40ppm of reading & 2 digits {16}
0.1kE2, 1k§2, 10k8L ranges: + 30ppm of reading 1 digit {8)
100kS2 range: '+ A40ppm of reading + 1 digit (3}
1000k82 range: + 100ppm of reading + 1 digit (8}
tomM&2 range:’ + 300ppm of reading + 1 digit {8}

1 YEAR {23°C+ 5°C)

*10£) range: 4+ 60ppm of reading + 2 digits {16}
0.1k83, 1k82, 10k&2 ranges + 45ppm of reading + 1 digit -{8}
100kE2 range: + B0ppm of reading + 1 digit (8}
1000kE2 range: + 200ppm of reading + 1 digit (8}
10ME2 range: + 500ppm of reading + 1 digit (8)

Superfast Mode : As DC Volis

TEMPERATURE COEFFICIENT : {10°C to 35°C)
1/10th of 90 DAY specification & 100u8/0C

10ppm of reading £ 1 digit {8)
15ppm of reading + 1 digit {(8)
30ppm of reading £ 1 digit {8)
+ 150ppm of reading & 1 digit (8)

READ RATE
Normal Mode
Ali ranges : As DC Volts.
Superfast Mode : As DC Volts

TYPE
True 4-wire with active guard {can be switched to 2-wire
on the front panei).
Measurement technigue is independent of the intemal
reference voltage,

OPEN CIRCUIT VOLTAGE
<Z 10 voits on all ranges

LEAD RESISTANCE
Up to 10082 may be tolerated in any or all the leads on
any range. (Rejection of lead resistance is 100dB on
any rangej.

RESPONSE TIME
Depends on external capacitance and guarding/shigiding
technigues used.
Generally up to 10k$2 response as DC Volts,
Higher resistances take longer to settle.
OHMS GUARD may be used to guard out stray capacit-
ance.

CURRENT THROUGH UNKNOWN (+ 1%}
10£), 0.1k82 ranges : 10mA
tk§) range . TmA
16k range : 1000A
160k§2 ranges @ 10UA
1000kS2 range © TUA
1oME range : 100nA
OHMS GUARD
Drive Capability: I+ or I to OMMS GUARD,

25082 minimum {(up to 1082 lead resistance)
Guarding Accuracy | See Section 2 « ‘Resistancs measurement’,

*Within 15 minutes of ‘input Zero’ correction and ‘Input Filter' selected or add BV per year
[1] or =<3 digits or 1ppm of step size (whichever is greater) following a range change
[5] Count and Accuracy figures in brackets refer to 1061A in ‘Filter’ Mods (8% digits)
NOTE: SUPERFAST sslected by remote programming only

15ppm of reading + 2 digits (18) |

|
i
1
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1061 Specifications (cont.)

Full Range Count: 100,006
Full Scale Count : 199,999 on all ranges except 1000V
range

DC + 45Hz 2] o BkHz
24 HOURS
0.1V and 1000V ranges:

1 to 100V ranges:
90 DAYS {230C + 59C}
G.1V and 1000V ranges;

1 to 100V ranges:
1 YEAR {239C % 5°C)
0.1V and 1000V ranges:

1 to 100V ranges:

HF ACCURACY!3] {7 and 10V ranges)
100kHz to 1MHz £ 2% of reading + 2000 digits
{typical)

LF ACCURACY
Filter out, at line frequency add: £0.6% of reading
Filter in, 10Hz : £2.0% of reading

CRHEST FACTOR
7 : 1 typically, at full range

TEMPERATURE COEFFICIENT
- 1/10th of 90 DAY specification/0C

COMMON MODE REJECTION
1k§2unbalance => 90WdB & DC — 60Mz

READ BATE (with full scale input) : 3 readings/second,

DC CURRENT
{appticable only if option 12 is not fitted}
full Range Count : &+ 100,000
Full Scale Count : £ 199,999
Superfast Mode Full Scale Count: 19,999

ACCURACY

24 HOQURS (239C + 19C} Refative to calibrationstandards
0.1 to 100mA ranges: + 50ppm of reading . 4 digits
1000mA range: + 100ppm of reading + 4 digits

90 DAYS (239C + 5°C)
0.1 to 100mA ranges:
1000mA range.

1 YEAR (239C & 5°C)
0.1 to 100mA ranges: + 150ppm of reading £ 4 digits
1000mA range: + 300ppm of reading +. 4 digits

Superfast Mode : As DC volis.

+ 100ppm of reading £ 4 digits
+ 200ppm of reading + 4 digits

TEMPERATURE COEFFICIENT
1/10th of 90 DAY specification/9C

READ RATE As DC Voits

SETTLING TIME As DC Volts
E SHUNT RESISTANCE

0.1mA range : 1k{2

1mA range : 10002

10mA range : 1082

100mA range : 182

1000mA range : 0.152

fnternal lead resistance: <C20% of shunt resistance + 151

L INPUT PROTECTION
X Querioads : =< 2A, internatly clamped
= 2A, rear panel fuse

[2] Read 360Hz instead of 45Hz if ‘Input Fitter
{31 spec read-out invalid above 100kHz.
{41 Typical abave 1kHz,

AC VOLTAGE (TRUE RMS — OPTION 10}

_ ACCURACY ({Signals << 2 x 107 Volt Hz, = 0.258% Full Scale}

{239¢ 4+ 19C) Relative to calibration standards,
£ 0.04% of reading & 40 digits
+ 0.02% of reading £ 20 digits

+ 0.08% of reading + 40 digits
£ 0.04% of reading 4 20 digits

+ 0.12% of reading % 40 digits
+ 0.06% of reading £ 20 digits

DC + 5kHz to 100kHz

+ 0.1% of reading & 100 digits
+ 0.05% of reading £ 50 digits

+ 0.2% of reading & 100 digits
% 0.1% of reading £ 50 digits

4+ 0.3% of reading + 100 digits
+ 0.15% of reading & 50 digits

INPUT IMPEDANCE
1MEL shunted by 150pF

CONVERSION TYPE
True RMS AC coupled {measures AC component with
up to 1600V DC bias on any range, subject to the
constraints of Section 2, Table 2.1}

or

True RMS DC coupled {measures v ACZ = pC2)

SETTLING TIME (DC coupied)
{i) To 0.1% of step size
Fiter out << 150mS
Filtar in <. 500mS

{ii) From DC bias input {AC coupled) or savere overtoad:
Depends on change of DC bias
{CR time constant 0.22 seconds}

AC CURRENT (TRUE RMS)

(in conjunction with option 10 only)

Fuill Range Count: 100,000
Full Scale Count : 199,989

oC + a5Hz[ 2! o 5kHz
{Signals = 0.1% FuH Scale)
24 HOURS (239C % 19C) Retative to calibration standards
0.1 to 1000mA ranges: : 0.1% 4] of reading £ 100 digits
80 DAYS {23°C & 59C)
.1 to 1000mA ranges: = 0.2%[4] of reading £ 100 digits
1 YEAR (230 £ 5°C)
0.1 to 1000mA ranges: & 0.3%[41 of reading & 100 digits

ACCURACY

CREST FACTOR
3: 1 typically, at full range

TEMPERATURE COEFFICIENT
<< 1/10th of 90 Day specification/0C

READ RATE As AC volts

SETTLING TIME As AC volts

SHUNT RESISTANCE

As GC current

CONVERSION TYPE
True r.m.s. AC coupled or. 3C coupled

INPUT PROTECTION
As DC Current but large DC bias may cause protection to
operate as the AC coupling is provided after current shunts,

not selected.
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HIGH PERFORMANCE AC VOLTAGE (TRUE RMS — OPTION 12)

Full Range Count: 160,000 (1,000,000}

Full Scale Count: 189,999 (1,999 999) on all ranges except 1000V Range

ACCURACY
(For signals <Z2 x 107 Valt Hz, =>0.25% Eull Scale}

(£ % reading + digits)
DC + 45Hz - 2kHz (2] [5]

24 HOURS (23°C £ 10C) Relative to calibration standards
0.1V & 1000V ranges: 0.02 + 150150}
1V 0 100V ranges: 0.01 £ 10(100)

90 DAYS {239C + 50C)

0.1V & 1000V ranges: £.04 +185{150)

2kHz - 30kHz [51 (6]

0.04 + 30{300)
0.02 1 20{200)

0.08 x 36(300}

30kHz - 100kHz [8] {61

0.08 + 45(450}
0.04 + 40{400}

0.20 £ 45(450}

1V to 100V ranges; £.025 £ 10{100} 0.05 + 2G{200} 0.10 & 40{400}
1 YEAR (23°C 1 5°C)

0.1V & 1000V ranges: 0.05 + 15{150} 0.10 & 30{300) 0.25 1 45{450)

1V to 100V ranges: 0.03 £ 100100} (.06 £ 20{200) .15 % 40(400)

\

HF ACCURACY: 100kHz - 1viHz[3!
1V & 10V Ranges 2% £ 2000(20,000}

LF ACCURACY
Fitter out, at line frequency: * 0.6% of reading
Fiiter in, 10He : & 2% of reading

CONVERSION TYPE
True RMS AC coupled {measures AC component with
up to 1000V DC bias on any range, subject 1o the
constraints of Section 2, Tabile 2.1).

DC COUPLING
Add to main specification 0.01% £ 3(30) £ 10uV.

CREST FACTOR
& 1, at full range

or

TEMPERATURE COEFEICIENT True RMS DC coupled (measures v ACZ + DC2 )

<Z1/10th of 90 day specification /0C

COMMON MODE REJECTION
1k{2 source unbalanced: => 90dB @ DC — 60Hz

SETTLING TIME {DC coupled)
{i} To 0.1% of step size: ) E
Filter out <200ms L
Eilter in =<I1.25s
~ {il) From DO bias input {AC coupled) or severe
overload: Depends on DC bias, (CR time constant
(.22 seconds}

{NPUT IMPEDANCE
1ME2 shunted by 150pF

READ RATE
With fuil scale input: 3/s

Notes:

[2] Read 360HMz instead of 45Hz if “Input Filter'" not selected

[3} Spac read-out invalid above 30kHz

[5} Count and accuracy figures in brackets refer to 1061A in “Filter” mode (6% digits)
[8] Add 0.01% per 100V above 500V

¢
f
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Standard internal delays

An internal time delay is introduced between receipt
of any trigger pulse and the start of a measurement
cycle.

It is therefore possible for a user to apply the trigger
and signal simultaneously, knowing that the input
circuitry will have settled to the new signal level
before the measurement cycle begins.

To optimize maximum read-rate with adequate
settling time, the size of the internal delay is
standardized for various combinations of function
and range selection. These variations are shown in
the following tables:

~
1061/1061A Filter Filter
Function Range Out {ms) In (s
{Option 12} '
ACY all 300 1250
NCV + ACVY
{Option 10)
ACVY
DCV + ACV alf 225 750
ACI
DCIL+ ACE
Dcl 100uA-1TmA 5
10mA 10 500
100mA 20
1A 25
k2 10£2-100k$2 5 | 500
MO 15 600
10M8 150 1260

o Filter Filter
Function Range Out {ms} In {ms)
pcv | al 50 1000
DCl _
ACV
DCV + ACV all 230 750
ACl
DCI + ACI
kf2 10§2-100kE2 50 1000
M52 50 1200
10M82 310 2500

in addition to all the delays shown above, two
further delays are imposed.

Range change — 10V-100V : 2Bms
Function change : 100ms

_J
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SECTION 8

Introduction

The following section contains procedures to check
that the instrument is working within specified
accuracies. In addition, a functional check of the
COMPUTE and KEYBOARD facilities can be
carried out by following the examples of Section 3.

Section 8 is divided into three parts by instrument
model, to clarify the variations between the basic
1061, the 1071 (higher display resolution), and the
1061A (requirements for Option 12, and higher
resolution on DC Voits, Option 12 AC Volts, and
Resistance). Each part contains performance-check
procedures, a set of limit tables and a suitable form
of report sheet. It is advisable to make duplicate
copies of the report sheets for future use.

If the 1061, 1061A or 1071 is found to be out of
specification, reference should be made to the

Calibration and Servicing Handbook for a routine.

calibration, or if necessary for technical fault-finding
information.

SPECIFICATION VERIFICATION

Equipment requirements

DC Voltage - a DC Voltage source of accuracy at
least four times better than the
accuracy being verified: from 1mV
to 1000V.

Example: Datron Autocal Staﬁdapd,
Model 4000/A.

an AC Voltage source of sufficient
accuracy; from 1mV to 1000V,

AC Voltage

Example: Datron Autocal AC
Standard, Model 4200.

a set of standard resistors covering
108 to 10M@. The 100 to 10kQ
values should be 4-wire types.

1

Resistance

Exam'plei Datron Autocal Standard, |
Model 4000/A (Option 20).

a current source of accuracy at
least four times better than the
accuracy being verified; from
100pA to 1,000mA.

Example: Datron Autocal Sfandard,
Model 4000/A (Option 20).

a current source of accuracy at’
least four times better than the
accuracy being verified; from
100pA to 1,000mA.

Example: Datron Autocal AC
Standard Model 4200 (Option 30).

DC Cuarrent

AC Current



1071 specification verification

1071 DC performance

1.

Turn on the instrument to be checked and
allow a minimum of 2 hours to warm up in the
specified environment.

Cancel any ‘MODE’ or ‘COMPUTE’ keys, set
the Local/Remote Guard switch to ‘Local
Guard’, select front input on rear panel and
check that ‘cal’ is not displayed.

Select ‘Test’ and check that the Self Test
routine is passed (see Section 3).

Connect DC voltage source and turn down
to zero. Allow input to stabilize.

Select DC, *Auto’, ‘Input filter' and ‘Input

zero’. When this routine is complete, the
‘Input zero” key LED will be extinguished.

Select range 10 and apply the input signals
between ‘Hi' and ‘Lo’ as listed in Table 8.1
check that the displayed reading is within the
limits shown in Table 8.1.

Select each range in turn and apply a

corresponding full range input signal between

*Hi’ and ‘Lo’. Check that the displayed reading
is within the limits shown in Table 8.2.

NOTE: When checking the .1 and I ranges,
it will be necessary to turn the
source down to zero and allow the
thermal emf’s to disappear or
stabilise (several minutes). Select

- range and then ‘Input zero’ to
“zero out” any offset. The signal
may then be applied.

If changing polarity involves
reversing leads, this procedure may
need to be repeated as the thermal
emf’s may have changed.

1071 AC performance

1.

Carry out 1071 DC performance checks 1 to 3
if the DC performance has not been verified.

Select ‘AC”, ‘Input filter’ and each range in
turn and apply a corresponding full range
input signal between ‘Hi’ and ‘Lo’ at the
frequencies specified.

Check that the dislayed reading is within the
limits shown in Table 8.3 (Option 10).

1071 resistance performance

L.

Check out 1071 DC performance checks 1 to 3
if the DC performance has not been verified.

Connect a true four wire zero as detailed in the
section on ‘Resistance Measurement’. Select
‘k£2’, ‘Input filter’ and ‘Input zero’.

Carry out step 2foreachrangeinturnand then
measure the corresponding full range resistor.
Four wire connection is recommended
throughout but a two wire arrangement may
be used for IM& and above, in which case
‘2 wire  ° should be selected. If high value
standards are fitted with a guard terminal, this
should be connected to * §2 guard’. Check that
displayed reading is within the limits shown in
table 8.4.

1071 DC current performance

L.

~ Carry out 1071 DC performance checks 1 to 3

if the DC performance has not been verified.
Open circuit the I+ and ‘I terminals.
Select ‘4 wire £2°, ‘DC’, ‘I, ‘Input filter’,
‘Auto’ and ‘Input zero’. When this routine is
complete, the ‘Input zero’ key LED will be
extinguished.

Remove the link, and connect the output of
of the current source to the current input
terminals of the instrument. Select each range
in turn and apply a corresponding full range
input signal. Check that the displayed reading
is within the limits shown in Table 8.5.

1071 AC current performance

1.

Carry out 1071 DC performance checks 1 to 3
if the DC performance has not been verified.

Connect the output of the current source to
the current input terminals of the instrument,
select each range in turn and apply a corres-
ponding full range input signal at the
frequencies specified. Check that the displayed
reading is within the limits shown in Table 8.6.



Range | input Signal 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test fimits
10 + 1mV 000980 to 0010620 000870 to  .001030 .000%60t0  .0O1040
10 + 10mV 009980 t0  .010020 008970 t0 010030 0099600 .010040
10 + 100mV 0998980 to 100020 099970 te 100030 099860t .100040
10 + 1V .899980 to  1.000020 .999950 to  1.000050 .8998940 10  1.000060
10 + 10V 9.999950 to 10.000050 9.999820 to 10.000180 9.989760 1o 10.000240
10 + 19V {1.9 x reading at 10V {1.9 x reading at 10V {1.9 x reading at 10V
+ 20 digits) + 30 digits) & 40 digits)
Table 8.1 1071 DC Linearity Checks
Range | input Signal 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
1 + 100mV 99.98920 to 100.00080 99.99750 to 100.00250 89.99640 to0 100.00360
1 + 1V .99849950 to 1.0000050 9999820 to 1.0000180 9999760 to 1.0000240
10 + 10V 9.999950 to 10.000050 9,999820 to 10.000180 9,098760 to 10.000240
100 + 100V $9,98940 to 100.00060 99.99770 to 100.00230 99.89660 to 100.00340
1600 | + 1000V 999.9940 1o 1000.0060 995.9770 to 1000.0230 999.9660 to 1000.0340

Tabie 8.2 1071 DC Full Range Checks %

Range Input Frequency | 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
A 100mV 500Hz 98.920 to 100.080 99.880 10 100,120 99.840 to 100.160
A 100mV A0kHz 99.800 to 16C.200 99.700 10 100.300 99.600 to 100,400
1 1V 500Hz 99960 to 1.00040 89940 1o 1.00060 .89920 to 1.00080
1 (AY 40kHz 99800 to 1.00100 99850 to 1.00150 .98800 10 1.00200
10 10V 5OOHz 9.9960 to 10.0040 9.9940 10 10.0060 9.9920 to 10.0080
10 10V 40kHz $.9900 to0 10.0100 9.9850 10 10.01560 9.9800 to 10.0200
100 100V 500Hz 99.960 to 100.040 99.940 10 100.060 99.920 to 100.080
100 100V 40kHz 99,800 to 100.100 99,850 10 100.150 99.800 10 100.200
1000 1000V 500Hz 999.20 to 1000.80 998,80 to 1001.20 998.40 10 1001.680
1000 1000V 20kHz 998.00 to 1002.00 997.00 to 1003.00 996.00 to 1004.00

Table 8.3 1071 AC Full Range Checks {Option 10)"

All test limits are relative to the calibration standards.

i1
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Range

Resistor
Value

24 HR Test Limits

90 DAY Test Limits

1 YEAR Test Limits

1082
A

i

10
100
1000
10ME

100
10082
1k
10k82
100k
1ML
10M8

9,999820 to 10.000180
99.89830 to 100.00070
.9999930 to 1.0000070
9.999930 to 10.000070
£99.99880 to 100.00120
999.9780 to 1000.0220
9.998980 to 10.001020

9.999620 to 10.000380
99,99760 to 100.00240
.9999760 to 1.0000240
9.899760 to 10.000240
99,99660 to 100.00340
999.9160 to 1000.0840
.997560 to 10.002440

9.298500 to 10.000500
89.28640 to 100.00360
.9989840 to 1.0000360
9.999640 to 10.000360
99.99540 10 100.00460
999.8740 10 1000.1260
9.996340 to 10,003660

Table 8.4 1071 Resistance Full Range Checks!"]

Range

90 DAY Test Limits

1 YEAR Test Limits

A

1

10
100
1000

fnput 24 HR Test Limits
+ 100uA 99.991 to 100.009
+ TmA 99991 1o 1.00009
+ 10mA 9.9991 to 10.0009
+ 100mA 99.991 to 100.009
+ 1A 998.86 to 1000.14

99.986 to 100.014
.99986 to 1.00014
9.9986 to 10.0014
99.986 to 100.014
999.76 to 1000.24

99.981 1o 100.019
.89981 to 1.00019
9.9981 t0 10.0018
99,881 t0 100.019

" 999.66 to 1000.34

Table 8.5 1071 DC Current Full Range Checks!!!

T
Range | Input Frequency 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
.1 100uA 500Hz 99.850 to 100.150 99.750 to 100.250 99.650 to 100.350
1 TmA 500Hz . -89850 to 1.00150 99750 to 1.00250 99650 to 1.00350
10 10mA 500Hz 9.9850 to 10.0150 9.9750 to 10.0250 9.9650 to 10.0350
100 100mA | B00Hz 99.850 to 100,150 99,750 to 100,250 99,650 to 100.350
1000 | 1A 500Hz 998.50 to 1001.50 - 987.50 to 1002,50 © 986.50 to 1003.50 -

Table 8.6 1071 AC Current Full Range Checks!"

[1] All Test Limits are relative to the calibration standards




SPECIFICATION VERIFICATION REPORT SHEET

MODEL 1071 SERIAL NUMBER .....0viviiiiiiiiananianns
DATE. ... it TESTED BY .. .iiivvinraiiiiiain s v
1(a) DC VOLTS 10V Range Linearity 1(b) DC VOLTS Full Ranges
Range Input Reading : Range fnput Reading -
Signal + Polarity — Polarity Signal + Polarity — Polarity
10 mv A 160mvV
10 10mv ‘ 1 1A
10 100mV 10 10V
10 13 100 100V
10 10v 1060 100mV
10 19v '
2. AC VOLTS (Option 10) Full Ranges 3. RESISTANCE Full Ranges
Range Input Reading Range Resistor Value . Reading
Signal 500Hz 40kHz
100 1082
A 100mv A 10082
1 v 1 Tk$2
10 10V 10 10k
100 100V 10G 100k2
1000 1000V | 1000 MG
10M& 10ME2
4. DC CURRENT Full Ranges {Option 30) 5. AC CURRENT Eull Ranges {Options 30 & 10)
Range Input Reading Range Input Reading
Signal + Polarity - Polarity Signal {500Hz}
A 100uA A 100uA
1 TmA 1 TmA
10. 10mA 10 10mA
100 100mA 100 100mA
1000 1A 1000 1A




1061 specification verification (For 1061A see page 8-10)

1061 DC performance

1. Turn on the instrument to be checked and
allow a minimum of 2 hours to warm up in
the specified environment.

2. Cancel any ‘MODE’ or ‘COMPUTE’ keys,
set the Local/ Remote Guard switch to ‘Local
Guard’, select front input on rear panel and
check that ‘cal’ is not displayed.

3.  Seclect ‘Test’ and check that the Self Test
routine is passed (see Section 3).

4. Connect DC Voltage source and turn down to
zero. Allow input to stabilise.

5.  Select ‘DC, ‘Auto’, ‘Input filter’ and ‘Input -

zero’. When this routine is complete the ‘Input
zero’ key LED will be extinguished.

6. Select range 10 and apply the input signals
between ‘Hi' and ‘Lo’ as listed in Table 8.7
Check that the displayed reading is within the
limits shown in Table 8.7.

7.  Select each range in turn and apply a
corresponding full range input signal
between ‘Hi'and ‘Lo’ Check that the displayed
reading is within the limits shown in Table 8.8.

NOTE: When checking the .1 Volt.range, it will be
necessary 'to turn the source down to zero and
allow the thermal emf’s to disappear or stabilise
(several minutes). Select .1 range and then ‘Input
zero® to ‘zero .out’ any offset. The signal may then
be applied.

If changing polarity involves reversing leads, this
procedure may need to be repeated as the thermal
emf’s may have changed. '

1061 AC performance

1. Carry out 1061 DC performance checks 1 to 3
if the DC performance has not been verified.

2. Select ‘AC’, ‘Input filter’ and each range in
turn and apply a corresponding full range
input signal between ‘Hi’ and ‘Lo’ at the
frequencies specified. Check that the displayed
reading is within the limits shown in Table 8.9
(Option 10).

8-6

1061 resistance performance

1. Carry out 1061 DC performance checks I to3
if the DC performance has not been verified.

3 Connect a true four wire zero as detailed in the

section on ‘Resistance Measurement’. Select
k@’ ‘Input filter’ and ‘Input zero’.

3. Carryoutstep 2 foreachrangeinturnand then
measure the corresponding full range resistor.
Four wire connection is recommended
throughout but a two wire arrangement may
be used for IMQ and above, in which case
2 wire O should be selected. If high value
standards are fitted with a guard terminal, this -
should be connected to* © guard’. Check that
displayed reading is within the limits shown in
Table 8.10. '

1061 DC current performance

I. Carry out 1061 DC performance checks 110 3
if the DC performance has not been verified.

:2. Open circuit the I+ and ‘[’ terminals.

Select ‘4 wire Q°, ‘DC’, T, ‘Input filter’,
‘Auto’ and ‘Input zero’. When this routine is
complete, - the ‘Input zero’ key LED will be
extinguished.

3.  Remove the link and ¢onnect the output of the
current source to the current input terminals
of the instrument. Select each range in turn
and apply a corresponding full range input
signal. Check that the displayed reading is
within the test limits shown in Table 8.11.

1061 AC current performance

1.  Carry out 1061 DC performance checks I to 3
if the DC performance has not been verified.

Select ‘AC’, ‘I’ and ‘Input filter’.

Connect the output of the current source to
the current input terminals of the instrument,
select each range in turn and apply a corres-
ponding full range input signal at the
frequenciss specified. Check that the displayed
reading is within the limits shown in Table
8.12.




Range | Input Signal 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
10 + 1mV 0009t 0011 L0009 o 0011 0009 10 00U
10 + 10mV L0098 tc 0107 0098 t0 01 0089 to 0101
10 4+ 100mV 0889 t¢ 1001 0996t 1001 .099% to 1001
10 + 1V 8889 to  1.0001 9899 to  1.0001% 9980 to  1.0001
10 + 10V 39,9998 t0 10.0002 9.9997 to 10.00G3 9.9986 to 10,0004
10 + 18V {1.9 x reading at 10V {1.9 x reading at 10V {1.8 x reading a1 10V
+ 1 digit) + 1 digit) + 1 digit)

Table 8.7 1061 DC Linearity Checks "

Range | Input Signal 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
A + 100mV 09,9097 10 100.003 99.995 to 100.005 99,993 to 100.007
1 1V 98008 10 1.00002 .99997 to 1.00003 .89996 to 1.00004
10 + 10V $.9098 to 10.0002 §.9997 to 10.0003 9.9996 10 10.0004
100 + 100V 89,998 to 100.002 99,996 10 100.004 99.994 to 100,006
1000 | + 1000V 999.98 to 1000.02 989.96 to 1000.04 989.94 1o 1000.06

Tabie 8.8 1061 DC Full Range Checks '

Range | Input Frequency 24 HR Test Limits 80 DAY Test Limits 1 YEAR Test Limits
1 100mV 500Hz 99.920 to 100.080 99,880 to 100.120 99.840 10 100,160
g 100mvV 40kHz £9.800 to 100.200 99.700 to 100.300 99.600 to 100.400
1 1Y 500Hz .99960 to 1.00040 99940 1o 1.00060 89920 10 1.06080
1 v 40kHz. .89900 tc 1.00100 99850 to 1.00150 .99800 10 1.00200
10 10V 500Hz 9.9980 to 10.0040 9.8940 to 10.0060 9.9920 to 10.0080
10 10V 40kHz 9.9900 10 10.0100 9.9850 to 10.0150 9.9800 to 10.0200
100 100V 500Hz 99.960 to 100.040 99.940 to 100.060 99,920 to 100.080
100 100V 40kHz 99.900 to 160.100 99.850 to 100.150 99.800 to 100.200
1000 | 1000V 500Hz 999.20 to 1000.80 998.80 to 1001.20 998.40 to 1001.60
1000 | 1000V 20kHz 998.00 1o 1002.00 997.00 1o 1003.00 996.00 to 1004.00

Table 8.9 1061 AC Full Range Checks (Option 10) ™

i All test limits are relative to the calibration standards




Range

Resistor
Value

24 HR Test Limits

90 DAY Test Limits

1 YEAR Test Limits

108
A

1

10
100
1000
oM

1062
10082
182
10k§2
100k 2
1M8
10MQ2

9.9996 to 10.0004 .

$99.998 to 100.002
.98998 to 1.00002
9.9998 to 10.0002

99,997 to 100.003 :

999.96 to 1000.04
9.9984 to 10.0016

9.99%4 w0 10.0006
99.996 to 100.004
.99996 to 1.00004
9.9996 10 10.0004
99.995 to 100.005
999.89 to 1000.11
9.8969 1o 10.0031

9.9992 10 10.0008
98.994 10 100.006
.99994 to 1.00006
9.9994 to 10.0006
90.883 1o 100.007
998.79 to 1000.21
9.9949 1o 10.0051

Table 8.10 1061 Resistance Full Range Checks "

Range

Input

24 HR Test Limits

90 DAY Test Limits

1 YEAR Test Limits

A

1

10
100
1000

100uA
TmA
10mA
100mA
1A

99.991 to 100.009
99991 to 1.00009
' 9.9991 to 10.0009
99.991 to 100.009
999.86 to 1000.14

99.986 to 100.014

T .99986 t0,1.00014

9.9986 to 10.0014
99.986 to 100.014
999.76 to 1000.24

99.981 to 100.019
99981 to 1.00019
9.9981 to 10.0019
99.981 to 100,019
999.66 to 1000.34

Table 8.11 1081 DC current Full Range Checks (!

Range | Input Frequency 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
A 100uA 500H:z 99.850 to 100.1560 99,750 to 100.250 §9.650 to 100.350
1 TmA 500Hz .99850 to 1.00150 89750 10 1.00250 99650 to 1.00350
10 10mA 500Hz 9.9850 to 10.0150 '8.9750 to 10.0250 9,9650 to 10.0350
100 100mA 500Hz 98.850 to 100.150 99,750 10 100.250 99.650 to 100.350
1000 | 1A 500Hz 998.50 to 1001.50 997.50 to 1002.50 996.50 to 1003.50

Table 8.12 1061 AC Current Full Range Checks !

[1] All test limits are relative to the caiibration standards.




SPECIFICATION VERIFICATION REPORT SHEET

MODEL 1061 SERIAL NUMBER ... ... ot inannans
DATE. .ot iiiienrnancnnns TESTED BY .o iisis s cennnnananns
1{(a) DC YOLTS 10V Range Linearity 1{b} DC VOLTS Full Ranges
Range Input Reading Range Input Reading
Signal + Polarity — Polarity Signal + Polarity - Polarity
10 imV A 100mV
10 10mV 1 v
10 100mv 10 10V
10 1w : 100 100V
10 10v 1000 100mV
10 19v
2. AC VOLTS (Option 10} Full Ranges 3. RESISTANCE Full Ranges
Range Input ' Reading Range Resistor Vaiue Reading
Signal 500Hz 40kHz
1082 1082
.1 100mV . 10082
1 v 1 1k§2
10 oV 10 10k$2
160 100V 100 100k2
1000 1000V 1000 1ME2
10M§2 10ME2
4. DC CURREN'T Full Ranges {Option 30) 5. AC CURRENT Fuli Ranges (Options 30 & 10)
Range Input Reading Range | Input Reading
Signal + Polarity - Polarity Signal (500Hz)
B T00uA A 100uA
1 TmA 1 TmA
10 10mA 16 10mA
100 100mA 100 100mA
1000 1A 1000 1A




1061A specification verification

N.B. As 'Input Filter' is employed in these verifications: DC Voltage. Resistance and AC Veliage (option 12

only) display resolution is expanded to 6% digits.

1061 A DC performance

1. Turn on the instrument to be checked and
allow a minimum of 2 hours to warm up in the
specified environment.

Cancel any ‘MODE’ or COMPUTE keys, set

the Local/Remote Guard switch to "Local

Guard’, select front input on rear panel and

check that ‘cal’ is not displayed.

3. Select ‘Test’ and check that the Self Test
routine is passed (see Section 3).

4. Connect DC Voltage source and turn down to
zero. Allow input to stabilise.

5. Select ‘DC’, *Autocal’, ‘Input filter’ and Input
zero'. When this routine is complete the Input
zero' key LED will be extinguished.

6. Select range 10 and apply the input signals
between ‘Hi’ and ‘Lo’ as listed in Tabie 8.13.
Check that the displayed reading is within the
limits shown in Table 8.13.

7. Select each range in turn and apply a
corresponding full range input signal between
‘Hi’and ‘Lo’. Check that the displayed reading
is within the limits shown in Table 8.14.

NOTE: When checking the .1 Volt range, it will be
necessary to turn the source down to zero and allow
the thermal emf’s to disappear or stabilise (several
minutes). Select. I range and then ‘Input zero’ to “zero
out’ any offset. The signal may then be applied.
If changing polarity involves reversing leads, this
procedure may need to be repeated as the thermal
emfs may have changed.

1061 A AC performance

1. Carryout 1061 A DC performancechecks 1 to3
if the DC performance has not been verified.

2. (Option 12 only)

Select range | and apply the input signals
between ‘Hi’ and 'Lo’ as listed in Table 8.15.
Check that the displayed reading is within the
Hmits shown inn Table 8.15.

3. Select'AC, Input filter’ and each range in turn
and apply a corresponding full range input
signal between ‘Hi' and "Lo’ at the frequencies
specified. Check that the displayed reading is
within the limits shown in Table 8.16 (Option
12) or Table 8.17 (Option 10).

B
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1061 A resistance performance

i.  Carryout 1061A DC performance checks 1103
if the DC performance has not been verified.

2. Connect a true four wire zero as detailed in the
section on ‘Resistance Measurement. Select
k@', ‘Input filter’ and ‘[nput zero'.

3. Carry out step 2 for each range in turn and
then measure the corresponding full range
resistor. Four wire connection is recommended
throughout but a two wire arrangement may
be used for IM and above, in which case 2
wire @ should be selected. If high value
standards are fitted with a guard terminal. this
should be connected to '@ guard’. Check that
displayed reading is within the limits shownin
table 8.18.

1061 A DC current performance
{Option 30 - Not applicable if option 12 fitted)

1. Carryout1061A DC performance checks1to3
if the DC performance has not been verified.

2. Open circuit the T+ and ‘1= terminals. Select
‘4 wire @, 'DC’, T, ‘Input filter’, "Auto’ and
‘Input zero’. When this routine is complete, the
‘Input zero' key LED will be extinguished.

3. Remove the link and connect the outputof the
current source to the current input terminals of
the instrument. Select each range in turn and
apply a corresponding full range input signal.
Check that the displayed reading is within the
test limits shown in Table 8.19.

1061A AC current performance
(Option 30 - in conjunction with option 10)

1. Carryout1061A DC performance checks [ to3
if the DC performance has not been verificd.

2. Select ‘AC’, T and ‘Input filter.

3. Connectthe outputof the current source to the
current input terminals of the instrument,
select each range in turn and apply a corres-
ponding full range input signal at the frequencies
specified. Check that the displayed reading is
within the limits shown in Table 8.20.



Range Input Signal 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
10 1mV 00092 10 00108 00092 t0o 00108 .00082t0  .00108
10 + 10mV 00982 to  .G1008 0099210 01008 00982 t0  .01008
10 £ 100mV 09982 to 10008 09892 10 10008 08992 t0  .10008
10 £V 99992 1o 1.00008 99980 to  1.00010 99989 to  1.00011
10 + 10V 9.99987 1o 10.00013 9,99972 1o 10.00028 9.99962 to 10.00038
10 + 18V {1.9 x reading at 10V {1.9 x reading at 10V {1.9 x reading at 10V
4+ 10 digits) + 10 digits} + 10 digits}

Table 8.13 10681A DC Linearity Checks i
Range Input Signal 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
N + 100mV 99.9974 1o 100.0026 99.9964 to 100.00386 99,9954 to 100.0046
1 =1V 990987 to 1.000013 .899972 to 1.000028 899962 to 1.000038
10 £ 10V 9.98987 to 10.00013 9.99872 to 10.00028 9.89962 to 10.00038
100 & 100V 99.9982 to 100.0018 99,9962 to 100.0038 99,9947 10 100.0063
1000 + 1000V 999.982 to 1000.018 999.962 to 1000.038 989,947 to 1000.053

Table 8.14 1061A DC Full Range Checks "

Range Input Signal 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
1 TmV J000900 to  .001100 000900 to  .001100 .000900 to .001100
1 v .999800 to 1.000200 .989650 to 1.000350 999600 1o 1.000400
1 1.8v {1.9 x reading at 1V {1.9 x reading at 1V {1.9 x reading at 1V

+ 10 digits) & 10 digits) + 10 digits)

Table 8.15 1061 A AC Lineariiy Checks at 200Hz "
(Cption 12 Only)

i1] All test limits are relative to the calibration standards.
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Table 8.16 1061A AC Full Range Checks {Option 12 only)

Range Input Frequency 24 HR Test Limits g0 DAY Test Limits 1 YEAR Test Limits

1 100mV 200Hz 99 9650 to 100.0350 99.9450 to 100.0650 99.9350 to 100.0850
. 100mv 3kHz 99.6300 1o 100.0700 95.8900 to 100.1100 98.8700 to 100.1300

A 100mV 20kHz 99.9300 to 100.0700 99.7550 to 100.2450 99,7050 to 100.2050

1 18 200Hz .899800 to 1.000200 .999650 to 1.060350 989600 1o 1.000400 '

1 1V 3kHz 899600 to 1.000400 998300 to 1.000700 999200 to 1.000800

1 v 30kHz 899200 to 1.000800 898600 to 1.001400 998100 to 1.001900

10 10V 200Mz 9,95800 10 10.00200 9.99650 to 10.00350 9.99800 to 10.00400

10 10V 3kHz 9.99600 to 10.00400 9,99300 to 10.00700 9.99200 to 10.00800

10 10V 30kHz §.99200 to 10.00800 5.98600 to 10.01400 9.98100 to 10,01900

100 100V 200Hz 99,9800 to 100.0200 99.9650 to 100.0350 99.9600 to 100.0400

100 100V 3kHz 99.9600 to 100.0400 99.2300 to 100.6700 99.9200 to 100.0860

100 100V 30kHz 99 9200 to 100.0800 99.8600 to 100.1400 99.8100 to 100.1900

1000 | 1000V 200Hz 99.9650 1o 100.0350 99,9450 to 100.0560 99,9350 1o 100.0850 -
1000 { 1000V 3kHz 99,9300 to 100.0700 99,8900 to 100.1100 99.8700 to 100.1300

1000 | 1000V 20k Hz 99.6300 to 100.0700 99,7550 to 100.2450 98.7050 tc 100.2950

Range input Frequency 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
A 100mVv 500Hz 98.920 to 100.080 - 99.880 10 100.120 80.840 to 100.160
A 100mv 40kHz 96.800 to 100.200 99.700 to 100.300 99.600 to 100.400
1 v 500Hz .99960 to 1.00040 99940 to 1.00060 99920 to 1.00080
1 v 40kHz 899800 to 1.00100 99850 to 1.00150 .99800 10 1.00200 .
10 Qv 500Hz 8.9960 to 10.0040 9.9940 to 10.0060 9.9920 to 10.0080 r
10 10V 40kHz 9.9900 1o 10.0100 9,9860 to 10.0150 9.9800 to 10.0200 f
100 100V 500Hz 99,960 to 100.040 99,940 to 100.060 99.920 to 100.080
100 100v 40kHz 99.800 to 100.100 99.850 to 100.150 99.800 1o 100.200 !
1000 | 1000V 500Hz 999.20 to 1000.80 998.80 1o 1001.20 988.40 to 1601.60 il
1000 | 1000V 20kHz 998.00 to 1002.00 997.00 1o 1003.00 996.00 to 1004.00

Table 8.17 1061A AC Full Range Checks (Option 10}

[1] All test limits are relative to the calibration standards.
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Range

Resistor

Value

24 HR TEST Limits

80 DAY Test Limits

1 Year Test Limits

1082
A

1

10
160
1000
10M

1002
10082
1kl
10k82
100k2
M
10M&

9.99969 to 10.00031
99,9982 to 100.0018
999982 to 1.000018
0,99982 to0 10.00018
99.9977 to 100.0023
©99.962 1o 1000.038
0.99842 to 10.00158

9.99944 to 10.00056
99.9962 to 100.0038
809962 to 1.000038
9.99962 to 10.00038
99.9952 to 100.0048
999,892 to 1000.108
9.99692 to 10.00308

9.08924 to 10.000786
99,9947 to 100.0053
899947 to 1.000063
9.99947 to 10.00053
94.9932 to 100.0068
999.792 to 1000.208
9.99492 to 10.00508

Table 8.18 1061A Resistance Full Range Checks!!!

Range

Input,

24 HR Test Limits

90 DAY Test Limits

1 YEAR Test Limits

A

1

10
100
1000

100uA
1mA
10mA
100mA
1A

99.991 to 100.009
99991 to 1.00009
0,9991 to 10.0009
00,991 to 100.009
999.86 to 1000.14

99.986 10 100.014
.89986 to 1.00014
9,9986 to 10,0014
99.986 to 100.014
999.76 to 1000.24

99.981 to 100.019
99981 to 1.00019
8.9981 10 10.6019
99.981 to 100.019
999.66 to 1000.34

Table 8.19 1061A DC Current Full Range Checks (Not applicable if Option 12 fitted)!!l

Range Input Freguency 24 HR Test Limits 90 DAY Test Limits 1 YEAR Test Limits
A 1001A 500Hz £9,850 to 100.150 99.750 10 100.250 98.650 to 100.350
1 TmA 500Hz 89850 to 1.00150 99750 to 1.00250 .99650 1o 1.00350
10 10mA 500Hz 9.9850 to 10.0150 9.9750 to 10.0250 9.9650 to 10.0350
100 100mA | 500Hz 99.850 to 100.150 99.750 to 100.250 99.650 to 100.350
1000 | 1A 500Hz 998.50 to 1001.50 997.50 1o 1002.50 996.560 to 1003.50

Tabie 8.20 1061A AC Current Full Range Checks (In conjunction with Option 10)!!

{17 All test Himits are relative to the calibration standards.
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SPECIFICATION VERIFICATION REPORT SHEET

MODEL 1061A SERIALNUMBER ......coviiiiiiiiiiae s
DATE... i iirivarararinnsiaranens TESTED BY ..oviciicrieiiivrr s ceiciciinaanns
1{a) DC VOLTS 10V Range Linearity 1(b) DC VOLTS Fuli Ranges
Range Input Reading _ Range | Input Reading
Signal + Polarity — Polarity : Signal + Polarity — Polarity
10 Tmv N 100mV
10 10mvV ] 1 1V
10 100mv 10 10V
10 v 100 100V
10 1ov 1000 | 100mv
10 19v
2(a) AC VOLTS (Option 12) 2(b} AC VOLTS (Option 12)
1V Range Linearity at 200Hz Full Ranges
Range Input Reading Range Input Reading
Signal Signal 200Hz 3kHz 20kHz/30kHz
1 TmV N 100mV {20)
1 v o 1 v {30}
1 1.9v 10 1oV {30}
100 100V {30}
1000 1000V {20}
3. AC VOLTS (Option 10} Full Ranges 4. RESISTANCE Fuli Ranges .
Range tnput Reading Range Resistor Value Reading
Signal 500Hz 40kHz
1082 108
A 100mV : 1 10082
1 v 1 %82
10 10V 10 T0kE2
100 100V 100 100k 2
1000 1000V 1000 M
10ME2 10MS£2
5. DC CURRENT Full Hanges . :
{Opticn 30, No Option 12} 6. AC CURRENT Full Ranges (Options 30 & 10)
Range input Reading Range input Reading |
Signal + Polarity - Polarity Signal {500Hz}
A 100pA 1 1001A
1 TmA 1 TmA
10 10mA 10 10mA
100 100mA 100 100mA
1000 | 1A 1000 1A
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