
HIGH PERFORMANCE DMMS 7081 & 7071

. Resolution 1 in 140 million

. Cut the cast of owoership

DC Voltage lOnV to lkV
Resol\'ing one point in 140 million and 14
million respectively, the 7081 and 7071 use

arpulse-width conversion
accuracy and linearity.

40paralleled

AC Voltage IJA.V to 750V
True nns ac measurement from dc to 1 MHz.
A patented technique is used to remove the
need for matching log-anti log transistors,
improve lang tenn stability and provide
excellent ac performance from 1.5Hz to
1 M Hz with 1 JA. V sensitivity. This conversion
technique is raster than thennal nns
convertors, more accurate over a wide
dynamit range and can also measure ac + dc.

ResistaDce lOIJ-fi to >l400MO
4-terminal fully floating measurement to
lOOOkO. Two additional2-wire conductance
ranges extend measurement to greater than
1400Mfi.

Usin~ Solanron's "True Ohm" function,
thermal emf is eliminated bv autornaticall,"
measuring the voltage without excitation
current and subtracting this (rom the normal
resistance measurement.

. The lowest-cost transportable
standards room

. No need for frequent re-calibration

TemperatuR
The 7081 and 7071 are the ultimate
temperature standards with unmatched
precision resistance measurement. lising a
PRT (RTD), betteT than one millidegree
resolution is provided with comparable
accuracy. ~'ith one milliamp measuring
current, dissipation is only l00p.~'. These
features mein you get performance exceeding
that of resistance bridges. "True ohms" mode
further improves the accuracy by eliminating
thermal emf errors.

Ratio
Eight different ratio measurements are
available. Ratio to an reference input of up to
:t 14V dc or to a numerical constant. The
latter may be a measurement result accessed
from the voltmeter memory. The ratios are
presented as linear or logarithmic (dB).

Digital CalibratioD
Calibration via the IEEE488 or RS232
interface. See the description on page A3.

History file
Memory can retain and recall the most recent
500 results in full format (including time and
date) or1500in a compressed (numeric value
only) format. The file can be recalled and
displayed either from the front panel or \'ia
the systems interface.

Current
For the best ac and dc current measurement
the shunt resistor used must be suited to the
level being measured. Use the 7081 or 7071 to
measure the resistor of your choice and insert
it in the circuit. You can then use the ratio
program to divide the measured voltage by
resistance for a result in mA. Low voltage
burden and high sensitivity ensure accurate
high current measurement. A very low
leakage input amplifier enables superb low
current measurement accuracy.

Filter
Pulse-width conversion combined with digital
filtering provides excellent noise rejection
without the need for analog filters. Problems
associated with analog filters include long
settling time and dielectric absorbtion which
causes new measurements to be biased by old
ones. Three digital filter types are offered:



Continuous average: the average oE all
measurements. updated by each new
measurement.

Simple average: the average oE a user
specified number of meuurementl.

Walking window average: ~pecify a ~ample
window size N. The result is always the
average of the last N measurements.

Proce88ing
The 7081 contains powerful software enabling
built-in programs to convert raw
measurements into more useful resulu.
Programs include:

. Peak to Peak. Limits. Linear Ratio

. Log Ratio (dB). Offset

. Average. \' ariance. Standard Deviation

. Root Mean Square. Scaling
A feature of the processing program ja that
while one result is being output. others are
retained for subsequent recall. Furthermore,
the programs may be strung together so that
the result from one enters the next. Hence a
ratio measurement, fot' example, could be
averaged, scaled and compared with limits.

Time control
Areal-time clock and calendar with a IO-year
battery provides real and elapsed time control
of measurements. Just specify beg;n time,
interval and end time to accomplish automatic
measurements by dar Ot' night, or over
weekends. The results will be stored in the
[500 reading history file or output directly to
a controller or a printer.

Systems Interface
The lEEE-.8S and RS232 interfaces are
included as standard with full Talk/Listen
and Talk Only operation. Commands are in
easilv understood ENGLISH format but may
be abbreviated to reduce message size.
Communication with all popular controllers ja
fast to set up and easy to implement.

BJf YEAR RBATIONSIftP
Realistic $pecificatlon$ $hould not be based on
$peculatiun. They require areal knowledge of
component$, their behaviour under stress,
and thelr drift wlth tIme.

Long-term assessment of precision
components hat enabled Solartron to specify
performance from 90 days to 9 years using a
simple square-root-year relationship for
calibration drift with time. Tests conducted
over several yean using precision resiston
and Jenen from many leading manufacturen
indicate that drift reduces with time and the
change ja porportional to the square foot of
time. Using pre-iged, hermetically
encapsulated components. the drift is reduced
to extremely low levels, and can be predicted
accurately for short or long perIods. Accuracy
specified for one year can be used with a
multiplier to provide all additional
information as shown below:

aequind 0...,-
Spec T~ Multiplier
3 month 0.5
6 month 0.7
Iyear 1.0
2vear 1.-'
4 ~ear Z.O
9 year 3.0

. Instruments are usable within minutes after
switch-on but tor ultlmate precision a long
warm-up is recommended in a ,fable thermal
environment.

Temperature coe((icient: expresled as :t ppm
rdgrC valid (rom 10 to 300C

Temperature coe(ficient need be applied only
outside the temperature span quoted with T..

Calibration Tempemure (T.) ia the
temperature of the calibration room
environment. Calibration occurs at 20°C
(23°C rar USA) ~nd ia directlv traceable to
International Standards via the National
Phy&ical Laboratory or the National Bureau
01 Standards. Recalibration ja valid at T. from
lSOC to 2SoC.



7071 DC VOLTAGE Scale length 14000000 Predictedlimitsoferrorforlife:60ppmrdg+ lppmfs

STABlUTY 24hn. 71/2 digits

:t [ppm Mg + ppm lsl T.:t 1.C

O.IV IOnV
}IV lOOnV

10V I/l.V

lOOV 10/l.V
I 000 V lOO/l.V

3.0 + 1.0 0+ 1.0

InputResistance:O.I,I.IOVrange: >IOGfi RangeofN~II: :!:IO%ofrange OverloadProtection
IOO,IImVrange: IOMfi:!:O.I% Sampletettlingtime: l3msx(digitseelected) Autorange: IkVpk
InputCurrent.atT.oC: <2OpA Commandedrange:O.I,I,IOV: 3S0Vpk

100, IImV: IkVpk

7071 AC VOLTAGE True rms 01 ac or ac+dc Scale length 1400000

sr ABI LITY

24hrs, T. .:t 1.C, .:t [% reading + % fu" scaJe]

O.IV IJI,V 0.05 + O.~ 0.005 + 0.005
IV IJI,' 0.05 + O.~ 0.005 + 0.005
10\' 10Jl,V 0.05 + O.~ 0.015 + 0.005
lOOV lOOJl,V 0.06 + 0.006 0.02 + 0.005
1000... ImV 0.08 + 0..01 0.035 + 0.007

INTEGRATION TIME, TRACKING SPEED

7'12 611z 3.25 1/3.2
6'12 5'12 0.45 2.5/5
sah. 411z O.ls 10/. :t I digit
41/z 311z 6.Z5m. 85/s :t I digit
3\12 3'12 1.36m. lOOIs :t2 digits

STABlUTY Z4hrs, Piz digits
:!: [ppm rdg + ppm fsl T.:!: 1°C

~nge Sensitivity Guaranteed

O.lkO 10fJ.0 3+1 0+1
IkO IOOIJ.i:} 3 + I 0 + I
10kO ImO 3 + I 0 + I
IOOkO 10mO 3 + I 0 + I
lOOOkfi lOOmfi .+1 0+1
IO:\lfi 10 10+1 0+1
lOOOMO IOppm rdg 1~lfi --. . ~ . ";:c'

:'.[~asurem~nt:

Transfer

4.wire, O.Ik!l to 1000k.{). ranges
2-wire, 10M{} and IOOOMn range

O.I,I,IOk!l ImA
lOOkil, 1000k!l IOJl.A
IOMil, IOOOMil IJl.A max

Current SQurce:

7081 AND 7071

GENERAL
Power Supply
V"I(a~t:: 11IJ/120/ZZIJ/240V + 15% -10%
FrctjIJcnc,. au(umacic sc:nsinl{: 48 co 5ZHz,

57 Co 63Hz. 384t041oHz
Cun!iumpclOn: 4OVA

Safety
D"!iI~nt:J in accorJ:1ncc wich IEC 3+8.
BS+7~3 anJ ULIZ#

A7

UMßS Of ERRCM per square-n)Ot-year
:t [ppm rdg + ppm fa] T. :t s-c

Range Guaranteed Typical Tempo Coeff

O.IV }IV 10V 20 + I 14 + 0.8 2.0

IOOV
!cmv

INTEGRATION nME, TRACKING SPEED

Digits Integration Speed Add Error

71/2 3.28 113.28--
61/2 0.45 2.5/s:t I diKit
5Vl 0.15 100s:t1 digit
4117. 6.ZSms 851s :!: I digit
3117. 1.56ms 100/8 :tl digit

UMrrs OF ERROR

Error per square.root.year, T.:t. soC,:t. (% reading + 0/" full scaleJ
Range 10 to 40Hz 40Hz to 10kHz lOk to 100kHz lOOk to lMHz

O.IV 0.06+0.005 0.02+0.005 0.04+0.04 I + I
I V 0.06 + 0.005 0.02 + 0.005 0.04 + 0.04 I + I
10V 0.06 + 0.005 0.03 + 0.005 0.07 + 0.04 1 + I
lOOV 0.07 + 0.005 0.04 + 0.005 0.22 + 0.04 --
IOOOV 0.09 + 0.01 0.05 + 0.007 -- --

0.02 + 0.03
0.02 + 0.03
0.05 + 0.03
0.2 + 0.03

Low Frequency Error
below 1kHz
5 to 10Hz
3 to 5Hz
2 to 3Hz
1.5 t02Hz
DC

Input Impedance:
Temp. Coeff. up to 10kHz:

Sampie settling time:- Filter selected:

Maximum Inputs

Autorange:
Commanded range:

~faximum V X Hz:
Crest Factoratfs:

ZOrns X (digits selected)
400ms x (di~ts selected)use - Filt.

add 0.25% rdg
add 0.3% rdg
add 0.6% rdg
add 1.0% rdg
addO.I%rdg
1~(!lIIISO pF

:t30 ppm rdgt'C

lkV pk
350V pk

lkVpk
10'
5:1

0.1. IV:
10.100.I(XM)V:

UMITS .. ERROR per sq~root.r-r
:t (ppm rdg + ppm fsl T.:t sec

Range Guar_ateM Temp. Coeff

O.lkfl 20+1 Z
Ik11 20 + 1 2
10kfl 20 + 1 2
lOOk11 20 + 1 2
I(xx)kfl 20 + 1 2
lOM11 60 + 1 5
1(xx)~(11 10ppm/M11 IppmiM11

Maximum total lead rsistance: I kfl
Samplcsettlingtime: 13ma x (difiusclected)

AddlOm8fM11

INTEGRAT1ON nME, TRACKING SPEED

Digits Integration Speed Add ErTor

7'1'1. 3.2& 1/3.2&--
6VI 0.48 2.S/s:t 1 digit
51/2 O.ls 100s :tl digit
41/2 6.25ms 85/s :t 1 di~it
31/2 I.S6ma l00/s:t I digit

Overload protection:
Open circuit voltage:
Range of Null:

3S0V pk
17Vdc

:t 10% of range

Environment

Opcratmg;
Storagl:;
Rclativl: Humidit~.:

(rc tl) +4SoC

-20"C tll +70"C
~ at 44rc (n()f1 (...~)

88mm (3.5ins)
432mm (17ins)

419mm (16.5ins)

8.2SkK(191b1)

Height:
Width:

Depth:
Wci/{ht:



7081 DC VOlTAGE Scale length 140000000

UMITS OF ER.- per Iq~.root.year mEGRATION nME, TRACKING SPEED

:t lppm rdg + ppm la) T.:t sec

Range Guaranteed TypicaJ T_p.CoeII 8'/2 .~1.2" 1!.~1.2,,--

0.1" 13+0.8 11+0.6 1.5 7'/2 3.2s 1/3.2." :tZdi",it"
I'. 13+0.4 8+04 1.3 61h. 04s 2.51" :tldiJ,'it
10\" 11+0.3 7+0.3 0.8 5'h. O.I~ 10/" :tldi~t
IOOV 14 + 0.4 8 + 0.4 l.t. 4'h. 6.25m~ 85/~ :tJ diJ,'it
I<KKJV 13+0.3 8+0.3 1.5 3\12 1.56m~ 100/, :tJdi~lt

STABIUTY 24hn, 81/z digits
.1: [ppm rdg + ppm 18] T.:t: I"C
Raage Seusitivity Guanateed Tr-'er

0.1" IOn" 2.0+0.!! 0+0.8
I\' Illn\ 2.0+(J4 O+(J.4
]0'" lOOn\ 1.2+0.3 (J+(J.3
100\ I"V 1.0+0.4 0+().4
lOOOV 10,,\' 3.0+0.3 0+0.3

InpulResistantt;O.I.I.IOVrange: >lOGO
100, I(XXJ" range: 10MO.t; 0.1%

7081 AC VOLTAGE True rms of ac or ac+dc Scale length 1 400000

STABlUTY
24hrs, T.:t I°C,:t [% reading + % full scale]
Range Sensitivity 10 1040Hz 40Hz to 10kHz
0.1 \ 111. V 0.05 + 0.006 0.005 + 0.005
1 V 111. V 0.05 + 0.006 0.005 + 0.005
10\ 1 Oll. V 0.05 + 0..006 0.012 + 0.005
l00V l00Il.V 0.06 + 0.006 0.017 + 0.005
1000\' ImV 0.08 + 0.01 0.035 + 0.007

INrEC;tATIC* nME, TRACK.- SPEED

Digits Display Integ Speed Add Errw

8x9 6'/2 51.2." 1/51.2--
7x9 61/2 3.25 1/3.2--
6x9 5Y2 0.45 2.5/5--
5 x9 41/2 0.15 100s j: 1 digit
4x9 3Vz 6.25ms 85/$ j:ldigit
3x9 3V2 1.56rns 10015 j:2dlgits

7081 RESISTANCE Scale length 140 000 000
STABIUTY 24hrs, 81/7. digitl UMrTS OF ERMJR per 8quare-root.year
:t. [ppm rdg + ppm fs] T..i: 1"C :t. [ppm rdc + ppm fs] T..i: S"C
Range Sensitivity Guaraateed TraDsfer Range Guaranteed Temp. Coeff

O.lkO 10iJ.O 2.0+0.8 0+0.8 O.lkO 16+1.0 1.5
IkO 101J-Ü 2.0+0.4 0+0.4 1k!1 16+0.5 1.5
10kO lOOIJ-Ü 1.5 + 0.3 0 + 0.3 10kO 14 + 0.5 1.2
lOOk!} 1m!1 2.0 + 0.4 0 + 0.4 lOOkO 16 + 0.5 1.5
lOOOkfi 10m!1 3.0 + 0.3 0 + 0.3 lOOOk!l 14 + 0.5 1.2
10MO lOOmfi 10 + 0.5 0 + 0.5 IOMO 45 + 0.5 5.0
lOOOMO Ippm rdg Ippm/MO -- I<XX>MO IOppm/MO IppmlMO

Measurement:

Current source:

4-wire, O.Ik.C1 to l(XX)kfl ranges Maximum total lead resistance: Ikfl Overload protection:
2.wire, IOMfl and I(XX)Mfl range SampIe settling time: 13m! x (digiuselected) Open circuit voltage:

O.I,I,IOkfl ImA AddlOms/Mfl RangeofNull:
1000fl,IOOOk.C1 IO#l.A
IOMfl, IOOOMfl IIJ..~ max

7081 AND 7071

Normal Mode Rejection, dc measurement
81h.. to 51/2 digits, 50(60) or 400Hz, .t 3% >7OdB
Effective Common Mode Rejection
\\'ith Ik!l imbalancc.
DC measurement

>14OdB
>l2OdB

81/2- to 5th digits, at 50(60)Hz, j: 3%:
81/2- to 5th digits, at 400Hz j: 3%:
AC measurement

>4OdB
SOOV

Rejection of SO/60Hz j: 3%:
Maximum permitted common mode:
e711zfor7071

Input Current. at T.. .C:
RanRe o( Null:
Sampie settling time:

<20pA
Z 10% of range

13ms x (digitsaelected)

Overload Protec:tion

Aulorange:
Commandedrange:O.I,I,IO":

100, IIMXI\':

Ik\pk
350V pk

Ik\' pk

UMITS Of ERROR
Error per square-rool-year, Te:t SOC, :t [% reading + % fullscsle)
Range 1010 40Hz 40Hz to 10kHz lOk to 100kHz lOOk to IMHzlOk 10 100kHz

0.1\. 0.06+0.006 0.015+0.005 0.03+0.~ I + I
IV 0.06 + 0.006 0.015 + 0.005 0.03 + O.~ I + I
10V 0.06 + 0.006 0.02.2 + 0.005 0.06 + O.~ I + I
lOG\" 0.07 + 0.006 0.027 + 0.005 0.21 + O.~

0.02 + 0.03
0.02 + 0.03
0.05 + 0.03
0.20 + 0.03

I(XK)\" 0.09 + 0.01 0.045 + 0.007

Low Frequency ,
belo'" 1kHz
5 to 10Hz
3 to 5Hz
2 to 3Hz
1.5to2Hz
DC

lnputlmpedance;
Temp. Coeff. up to 10kHz'

ZOrns x (digits sclccted)
400ms x (digit.~ sclecled)

Sampie settling time:- Filter selected :use - Filt.
add 0.25% rdg
add 0.3% rdg
add 0.6% rdg
add 1.0% rdg
add 0.1% rdg

IMOlllS0 pF
z.30 ppm rdgl"C

Maximum Inputs

Autorange:
Comrnanded range:

MaxImum V x Hz:
Crest Factor at fs:

Ik" pk
350\ pk

Ik\pk
107
5:1

0.1, IV:
JO, JOO, J(XM)\':

mE8ATION nME, TRACIOtC SPEED

Dilits Integration Speed Add Error

81/Z 51.2s JI51.2s--
7'/2 3.2s 113.28 :t2digits
6Vz 0.4s 2.5Is:t 1 digit
5!.'l O.ls 10/s:tl digIt
4!.'l 6.25ms 85/5 :tl digit
3~ 1.56ms 100/s:t I digit

350V pk

17\"dc

:t 10% of range

SYSTEMSUSE
The following interfaces are provided as standard.
1EEE488 (1978)
Provides full talker/listener facilities and remote

Scaoner
Interface provided tor Minate (7010)
Channels:
Pu\) in and drop out delays:

1610128
programmablecontrol of all functions.

Sub.et: SHI, AHI, TS, TEO, L3, LEO, EI,
SRI, RLI, DCI, CO, DTI, PPI.

Additional controllines
External Sample:

Sampie complete:
Out of limit High:
Out of limit Lo~':

contact closure

IrL level

open collector 4OmA

open collector 4OmA

RS232C
Provides full remote control of all functions
Speed, user selecuble: 110 to 9600 bits/s


