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- he Datron Instruments Autocal family of cali-
brators and automated calibration systems
leads the world in innovative calibration tech-
nology, providing an unparalleled choice of func-
tional capability and performance. Together with
Datron's calibration software, controllers and
accessories, the Autocal range offers a selection
of high quality instruments and systems with a
variety of different specifications and costs. Fram
this range, the optimum solutions can be found to
most Digital Multimeter (DMM] calibration, DC to
Low Frequency Standards, and high-accuracy
system-source applications.
Datron calibrator performances vary from the
Standards Laboratory accuracy of a multifunction
calibrator capable of calibrating today's highly
accurate 7; & 83 digit DMMs, to ane similar in
appearance and functionality, but with a perform-
ance and price which is ideally suited for handheld
and 3} & 4; digit DMM calibration requirements.
Functionally, the number of options within the
complete calibrator range is virtually limitless,
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varying from dedicated DCV-only or ACV-only
units, suitable for standards laboratory or sys-
tems use, to calibrators which are fully multifunc-
tional: single instruments with all the flexibility of
functions and the breadth of range in both ampli-
tude and frequency to fulfil the ever more strin-
gent demands of the modern calibration facility.
Practical and straightforward to use on the bench,
all Datron Autocal calibrators are fully program-
mable via the IEEE-488 interface, making them
perfect sources for automated calibration sys-
tems. [n addition, the wide temperature tolerance
of these instruments extends their usefulness to
many A TE. or systems applications outside the
calibration laboratory, on the production floor orin
the factory test bay. Datron Calibration Software
is available to enhance these features, offering a
range of fully integrated, menu driven, automated
multimeter calibration systems either for use in
traditional calibration environments, or for more
demanding mobile calibration roles.
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DISPLAY FOR FREQUENCY, ERROR, OFFSET FULL FRONT PANEL
AND SPEC. MODES CALIBRATION WITH AUTOCAL SWEEP FACILITY.

5 FREQUENCIES CAN BE STORED AND RECALLED

UP/DOWN KEYS ADJUST QUTPUT SETTING
WITH EITHER ONE-STEP OR
RAPID ‘ROLLING' CONTROL.

FREQUENCY RANGE SELECTION WITH AUTORANGE

UP/DOWNKEYS

ADJUST FREQUENCY

SETTING OR ADJUST —__
QUTPUT IN ERROR ) e

FULLY FLOATING AND
GUARDED OUTPUT,

AND OFFSET MODES. e b R

MODE / FREQUENCY | W

650V RMS i .

GUARD-GROUND \2
/_

{2.5kV FLASH TEST). -

SAFETY OUTPUT
TERMINALS OF GOLD -~
PLATED COPPER. e -~
OPTIONAL REAR

FITTING.

SELECTIONOFLOCAL 1
OR REMOTE GUARD.

CHOICEOF20R4
WIRE SENSE.

INSTANT READ-QUT OF LIMITS OF UNCERTAINTY
TAKING ACCOUNT OF FUNCTION, RANGE,

SETTING AND FULL SCALE.
PERIOD SINCE CALIBRATION SET ON REAR PANEL.

DISPLAYS IN ppm, % OR ABSOLUTE VALUE.
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ERROR DEVIATION WITH +10% ADJUSTMENT FOR DIRECT |
DISPLAY OF ACCURACY OF UNIT BEING CALIBRATED. |

OFFSET DEVIATION OF UP TO 2% OF RANGE

ADJUSTS FOR ZERO OFFSET OF THE
UNIT BEING CALIBRATED.

I'\ OPERATING INSTRUCTIONS ON
. APULL-OUT CARD. \
FUNCTION SELECTION.

RESET TO NORMAL OPERATION
FOLLOWING EXTERNAL OVERLOAD.

SELF-TEST DIAGNOSTICS WITH
DISPLAYED ERROR CODES.

HIGH BRIGHTNESS PLASMA DISPLAY WITH FLOATING DECIMAL POINT,
COMMAS AND FULL ANNUNCIATION FOR EASE OF READING

SELECTS FULL RANGE OUTPUT
FOR WHATEVER RANGE IS SELECTED.

SELECTS ZERO OUTPUT.

8 RANGE KEYS ALLOW SIMPLE, DIRECT,
DECADE SELECTION.

LINE VOLTAGE SELECTABLE
ON REAR PANEL.

OUTPUT OFF
DISCONNECTS OUTPUT FROM TERMINALS.

OUTPUT ON APPLIES SELECTED QUTPUT TO TERMINALS.
ABOVE 110V (DC) OR 75V(AC), LED FLASHES AND
AUDIO WARNING SIGNAL SOUNDS.
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MODEL
NUMBER

i
iy
4705
40008
4000

2000

4100

BASIC
FUNCTIONS

DCV,ACV
{to 200V)
IEEE-488

DCV,ACY
(to 200V)
IEEE-488

DCV, ACV. DCI,
ACLQ
IEEE-488

DCV
IEEE-488

DCV
IEEE-488

ACV (to 200V)

|EEE-488

DCV. ACV. BCI,
ACLQ
IEEE-488

OPTIONAL
FUNCTIONS

1000vDC&
ACrange
DCILACILS

1000VDC&
AC range
DCLACLQ

DCLL

DCLQ

1000V range
ACl

Range of Automated Multimeter Calibration Systems using any Datron Autocal Calibrators. Includes

DISPLAY
RESOLUTION

74/63 digits

73/6 digits

B/5; digits

73/6 digits

73/6 digits

6; digits

RANGES

DCV: 100pv-1000V
ACV: 1mV-1000V
DCI: 100pA-1A
ACI: 100pA-1A
Q:  109Q-100MQ

DCV: 100pv-1000V
ACV: 1mV-1000V
DCI: 100pA-1A
ACI: 100pA-1A
Q: 109Q-100MQ

DCV: 100pV-1000V
ACV: 1TmV-1000V
DCI: 100pA-1A
ACI: 100pA-1A
Q: 102-100MQ

DCV: 100uv-1000V
DCI: 100upA-1A
Q: 1Q-10MQ

DCV: 100pv-1000V
OCl: 100pA-1A
Q: 1Q-10MQ

ACV: TmV-1000V
ACl: 100puA-1A

BASIC 90 DAY
ACCURACY

+(ppmR-+-ppmFS}
23°C+1°C

2+0.25
70+10
20+5
220+50
3

4+05
120+ 20
40+7
220+ 80

15+1

250450

50+ 15

220+ 80
]

2+025
20+5

3+05
20+5
3

40
120

FREQUENCY
SPAN

10Hz-1MHz

10Hz-5kHz

10Hz-1MHz

10Hz-5kHz

10Hz-100kHz

10Hz-5kHz

10Hz-1MHz
10Hz-5kHz

4101B menu-driven software - compatible with [BM-XT, HP Vectra, and Compag cantrollers.

COMMENTS

For the calibration
of DMMs up to high
accuracy 8; digit
models

4101B Compatible

For the calibration

of DMMs up to medium
performance 6} digit
models

4101B Compatible

For the calibration
of DMMs up to 4}
digit models.

41018 Compatible

Forthe calibration
of DMMSs up to high
accuracy 8; digit
models.

4101B Compatible.

Forthe calibration
of DMMs up to high
accuracy 85 digit
models.

41018 Compatible.

For the calibration
of high accuracy
AC DMM:s.

Spot Frequency.
4101B Compatible.



FAMILY CHARACTERISTICS

DC VOLTAGE

AC VOLTAGE

datron
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The Autocal range of calibrators, although widely varied in
performance and function, possesses a high degree of common-
ality in design. Many of the circuit modules used throughout the
range were derived from the well established Datron 4000A D¢
Standard and the 4200A AC Standard. Representing the State-of-
the-Artin their own respective areas, their tried and tested designs
have been adapted to create the 4700 series of multifunction cali-
brators. By changing the critical accuracy-defining components
within these instruments, the performance of these calibrators can
be tailored to different application areas.

D C Voltages are derived from the reference and divider designs
pioneered in the Datron 4000A Autocal DC Standard. The DC
reference uses a closely matched set of specially conditioned and
selected zener diodes (the number of diodes depends on the actual
model), providing an ultra stable voltage reference with low noise.
These diodes are mounted in an isothermal enclosure with precision
temperature compensation elements and operated at near ambient
temperature. This design avoids the requirement for an oven which
would degrade the noise and long term stability of the reference.
The compensation elements provide the necessary insensitivity to
temperature variations so that the calibrators may be operated out-
side controlled calibration laboratory conditions, such as in the test
bay or withinan A.T.E. rack, maintaining specifications over a broad
temperature band. Microprocessor controlled time division pulse
width modulation is used in the precision electronic divider to
provide a highly linear output with resolution to one part in 20
million. Fast switching between the reference voltage and zero into
arapid settling, 7 pole, low pass, active filter provides a filter output
voltage directly proportional to the ratio of the switching periods of
each state. As this ratio is determined digitally, the division is not
only inherently free of long term drift effects, but is also fundamen-
tally linear. With a linearity specification of <<0.5ppm for its entire
life, the range of calibrators is ideally suited to check the lingarity of
DMMs.

AC voltages are derived from a totally electronic true RMS AC/DC
transfer process, which has a wider dynamic range and faster
response time than traditional thermal methods permit. Frequen-
cies are generated using a synthesized source which provides con-
tinuously variable frequency selection accurate to within 100ppm.
The AC voltage output is produced by a double integrator sine wave
oscillator, phase locked to the synthesizer, resulting in an output of
high spectral purity. This output is continuously compared to the
internal AC reference, which takes the form of a quasi sine wave
signal generated precisely from the DC reference voltage. This com-
parison takes place in a high precision electronic comparator pro-
ducing a feedback signal which in turn controls the outputamplitude
at the terminals so that it matches the true RMS value of the quasi




sine wave reference. In effect, an internal AC/DC transfer takes
place at up to 30 times per second.

Unlike thermal transfer techniques, the gain of this electronic com-
parator can be made independant of the output voltage, which
means that settling times are not only fast, but also independant of
output settings — a highly desirable feature, especially for auto-
mated calibration systems or A.T.E. applications.

In order to give the family a 1000V output capability over a wide
frequency range, Datron has made use of the VMOS amplifier and
amorphous alloy transformer core technology first used in the
Datron 4200 Autocal AC Standard. This offers all the benefits of low
power dissipation, solid state reliability and low distortion, and
eliminates the need for an external amplifier to meet the high
voltage — high frequency calibration requirements of the latest
multimeters.
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using a voltage to current converter which incorporates speciall N CTAMNMPE
developed low loss shunts and is driven directly from either the DC\»; AND RESISTANCE
or ACV sections of the calibrator.
Resistance outputs are derived from eight fixed value, hermetically
sealed standard resistors, each one being 4-wire or 2-wire con-
nected to the output terminals, using ultra high isolation relay
switches.

gully floating, high accuracy DC and AC currents are generated [J)C CURRBFENT, AC CURR

A major design objective of the Autocal range wastomakethem FASE OF USE
simple and straightforward to operate. Rapid rolling up/down —
keys are used for fast and easy setting of amplitude and frequency.
For convenience, two further keys provide immediate selection of
full range and zero. The selected output is shown at.all times on a
high brightness display, and 100% overrange is provided to match
that of modern DMMs, simplifying the linearity checking of such
Instruments.

Function and amplitude range can be accomplished directly from
front panel keystrokes or their equivalent IEEE-488 commands.
Within any particular range, the output value may be varied to
permit linearity checking without needing to worry about the uncer-
tainties and discontinuities due to hidden range changes inherent in
‘autorange-only” alternatives. For those calibrators incorporating
some form of AC, frequency selection is continuous over the fre-
quency span of the instrument and is again made with easy to use
up/down keys. Additionally, five front panel selectable memories
can store any fixed frequency within the calibrator's spectrum for
fast recall when carrying out repetitive calibrations.




PROGRAMMARBILITY [ ach Datron calibrator is equipped with an IEEE-488 interface as
i standard to transform it from a bench top calibrator to a com-
puter controllable systems instrument. Basic performance and
speed are coupled with features such as programmable string ter-
minators to enable these calibrators to adapt to a wide variety of
systems configurations. As well as ease and flexibility of control via
the IEEE-488 digital interface, Datron calibrators provide all analog
outputs from a single set of terminals, making analog connection
within a test or calibration system very simple. Furthermore, their
ability to operate in an uncontrolled temperature environment
means that the Autocal range can be put to work in many different
automated areas without having to worry about reduced perform-
ance or the need to compromise test specification requirements.

“he facility from which the range gets its name, Autocal is a
Datron pioneered technique for complete traceable calibration

CALIBRATION ¥ which eliminates the need to remove lids or make any internal
ENABLE adjustments at calibration.

: Using only front panel keystrokes, or the equivalent IEEE-488 inter-

face commands, the method is fast, simple and complete, working
on the principle of storing digital corrections for analog errors
measured when comparing the calibrator’s output against stand-
ards equipment.
Protected from misuse by a rear panel keyswitch, calibration of the
Datron range of calibrators can be achieved with a high degree of
accuracy due to the minimal transfer uncertainty that is associated
with the Autocal process.

D gviation controls, — error and offset — enable the output of the
calibrator to differ from that indicated on the main output dis-
play. Thisis particularly useful for checking both the linearity and the
calibration of measuring instruments.

Error introduces a gain deviation of up to +10% and can be used
simultaneously with an offset (DC functions only) of up to 2% of
range.

SPECIFICATION READOUT Accuracy calculations on multifunction instruments are often
complex and tedious. Datron’s patented spec. feature over-
comes this by storing in memory the whole accuracy specification
table for the calibrator in question. The specified limits of uncer-
tainty can be automatically computed and displayed at any time,
using the spec. key. Furthermore, the readout can be expressed
in ppm, percent or absolute limits for 24 hour, 90 day, or 1 year
specifications.

datron
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ith particular concern for user protection, Datron engineers

have devised extensive safety features for the range of cali-
brators. Specially designed safety terminals guard against acciden-
tal contact with live parts while front panel key control of sense and
guard connections removes the need for fitting exposed copper
links between terminals at dangerously high voltages. In addition, a
watchdog circuit permanently checks for invalid output voltages,
immediately isolating the terminals if this occurs either through
instrument failure or through accidental misuse.
The output of any voltage in excess of 110V peak requires a fixed
sequence of keystrokes, while an audible alarm warns of imminent
danger and continues whenever high voltage levels are present.
These interlocks are fixed under hardware control which prevents
the user inadvertently resetting to dangerous limits.

he Datron Autocal range of calibrators has been designed and

built to meet the most exacting quality standards.
To optimise serviceability, internal self diagnostic routines continu-
ously monitor instrument status. These indicate a wide range of
failure conditions — from output overloads to power supply failures
and over-temperature.
In addition, a self test routine can be selected at any time to provide
rigorous operational checks and if service does become necessary,
simple access is provided and all major circuits are on plug-in cards.
All Datron calibrators carry the comprehensive Datron warranty.
This, together with the complete backup support and excellent
recalibration facilities provided in our service centers worldwide,
means that customers receive the high level of service they have
come to expect from Datron Instruments.

SAFETY

RELIABILITY AND SUPPORT




{STANDARD

he 4707 is the world's finest, fully multifunction,

programmable calibrator. It is a single instrument
capable BY ITSELF of calibrating today’s highly accurate 75
& 83 digit DMMs — offering performance in five functions
which even the best single function calibrators have
difficulty in matching.
The basic 4707 offers DC Voltage outputs up to 200V at 90
day absolute accuracies to +4.5ppm and with a minimum
resclution of 10nV. In addition, AC Voltage is provided over
an amplitude range from 90uV to 200V and a frequency
span from 10Hz to TMHz with 90 day accuracies to better

datron
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M DCV, ACV, DCI, ACI, Q functions

W ACV output from 10Hz to TMHz

I |EEE-488

M Calibrates high accuracy DMMs of up to 85 digit scale length

than 130ppm. All output amplitude values are displayed on a high
brightness 7/63 digit display.

Optional facilities include the 1000V range, extending the output in both
DC and AC voltage to 1100V, and the DC Current, AC Current and
Resistance option providing the extra functions necessary to make the
unit fully multifunctional.

The IEEE-488 interface is fitted as standard, enabling the 4707 to form the
heart of acompact and highly accurate calibration or test system, while its
rugged construction and insensitivity to temperature variations make it
ideal for applications outside the traditional calibration environment.
The instrument is compatible with the Datron 4101B Multimeter Cali-
bration software package, a combination which forms an automated
multimeter calibration system capable of calibrating anything from simple
handheld multimeters up to the most sophisticated Standards DMMs.




ACCURACY RELATIVE TO CALIBRATION STANDARDS
+{ppm OUTPUT + ppm FS$) (2]
STABILITY
24 HOUR + (ppm CALIBRATION
FREQUENCY OUTPUT + ppm FS) 24 HOUR 90 DAYS 1YEAR UNCERTAINTY
FUNCTION RANGE {Hz) 121 23°C +1°C 23°C + 1°C 23°C +5°C (ppm) [3]
DC VOLTAGE 100.00pV 10
100.00000mV 0.6+ 0.3y 2 +04pv 4+04py 10+05pv 5+ 1uv
1.0000000V 054025 1 +04 3+04 8+05 3
10.000000V 0.3+005 054025 2+0.25 54025 2
100.00000V 05+013 1 +05 3+05 B+05 4
1000.0000V[7] 05+01 1 +025 4+025 10+0.26 4
ACVOLTAGE 1.0000mY 10-31 60+ 6-+5pv 120+ 30+ 5pv 150+ 304 5pv 170+ 30+ 5puv 50+ 1pv
1o 32-330 30+ 5+5pv 100+ 20+ 5pv 110+ 20+ 5py 120+ 30+ 5pv 50+ 1V
100.0000mV 300- 10k 20+ 5+5pV 100+ 20+ 5pv 100+ 20+ 5pv 110+ 30+ 5uv 50+ 1V
10k - 33k 20+ 5+5py 100+ 20+ 5pv 110+ 20+ spv 120+ 30+ 5uv 200+ 1pv
30k- 100k 30+ 5+5pv 120+ 20+ 5uv 150+ 20+ 5pv 180+ 30+ 5pv 500+ 1pv
100k - 330k 80+ 10+5pV 400+ 100+ 10pV 450+ 100 + 10pv 550 + 100 + 10pV 600 + 1 V(6]
300Kk- 1M 130+ 10+ 5py 0.2%+0.1%+ 20pV 0.2%+0.1% + 20pv 0.3%+0.1% + 20V 800+ 1pV(6)
1.000000V 10-31 40+10 100+ 20 120+ 20 140+ 30 50
and 32-330 20+ 5 80+ 10 80+ 10 90+ 20 40
10.00000V 300- 10k 154 5 50+ 10 704 10 80+ 20 40
10k - 33k 15+ 5 50+ 10 70+ 10 80+ 20 50
30k- 100k 20+ 5 100+ 20 120+ 20 150+ 20 80
100k - 330k 50410 350+ 100 400+ 100 5004100 300
300k- 1M 120+ 10 0.2% -+ 0.04% 0.2% +0.04% 0.3% + 0.04% 800
100.0000V 10-31 40+10 100+ 20 120+ 20 140+ 30 50
32-330 20+ 6 60+ 10 80410 90 +20 40
300- 10k 15+ 5 50+ 10 70+ 10 80+ 20 40
10k - 33k 15+ 5§ 60+ 10 80+10 90+ 20 50
30k- 100k 204 5 120420 150420 160+ 20 80
1000.000V 45-330 5045 100+25 120+ 25 180+ 25 50
)] 300- 10k 30+5 90 + 25 100+ 25 140+ 25 60
10k - 33k 50+8 130+ 25 150+ 25 180+ 25 100
RESISTANCE 10.0000009 2 4 10 25 10
{4 WIRE) (4](8] | 100.000009 1 15 3 9 5
1.0000000kQ 1 15 3 9 5
10.000000kQ 1 15 3 9 5
100,00000kQ 1 15 3 12 12
1.0000000MQ 2 4 10 25 20
10.000000MQ 2 10 25 50 25
100.00000MQ 3 15 30 70 200
DCCURRENT[B] | 100.0000pA 1+10 10410 50410 100410 10
1.000000mA 3+ 4 5+ 5 20+ 5 50+ § 10
10.00000mA 3+ 4 5+ 5 20+ 5 50+ § 10
100.0000mA I+ 4 5+ 5§ 20+ 5 50+ 5 10
1.000000A[5) 1+10 10410 50410 100410 25
ACCURRENT[8] | 100.0000pA 10-1% 50+ 20 160+ 30 400 + 50 500+ 80 200
1k-5k 70+30 200 + 50 550 + 80 850+ 100 500
1.000000mA 10-1k 50+ 20 100+ 30 220450 350+ 80 100
to
100.0000mA Tk- 5k 50+ 20 150 +30 350+ 50 450+ 80 100
1.000000A(5] 10-1% 50+ 20 400+ 30 400 + 50 500+ 80 100
1k-5k 70+30 550 + 50 550 + 80 650 + 100 200
To provide the user with a full understanding, the main specifications of the 4707 are NOTES:
shown under the following headings. {1] For same conditions between 18°C and 28°C.
ity iR [ [2] F§ =2 X Range.
Stablllty N the_repeatab,lhty ,Of aset output.for exactly the same CDndltIOl.IS.. [3] Includes factory traceability to National Standards and National Standards uncertainty.
Accuracy relative to calibration standards includes all the effects of stability, [4] Ranges are nominal. Actual calibrated values are displayed.
temperature coefficient, noise and linearity under worst case line and load conditions. {g} Ey#»cal‘agovey\”mg. ¥
. 5 o i G = o i aceaple.
Calibration uncertainty shows the traceability of Datron’s calibration of the 4707. 0] Rigmfeigg‘,?onﬂ ;'
After re-calibration the traceability of the users standards should be substituted. [8] Requires Option 27.
Absolute accuracy is expressed by a summation of ‘accuracy relative to calibration
standards’ plus ‘calibration uncertainty’.




TEMPERATURE
COEFFICIENT
{+ppm TOTAL
QUTPUT/°C) HARMONIC | IMPEDANCE OR
FREQUENCY | 13°C-18°C DISTORTION | ZEROTO FULL
FUNCTION | RANGE (Hz} 28°C-33°C (%) [1] LOAD REGULATION | COMPLIANCE OTHER SPECIFICATIONS
DC VOLTAGE 100puVto - Output: True bipolar output capable of delivering
100mv 1.4 100Q 25mA 1100V with respect to Dulput Lo
1V 08 <0.1mQ 25mA Overrange: 100% on 100pV to 100V ranges
10V 03 <0.1mQ 25mA 10% on 1000V range {1100V}
100V 08 <1mQ 25mA Voltage Sensing: Selectable remole or local voltage
1000V 08 <10m§2 sensingon 1V to 1000V ranges
Guarding: Selectable remole or local guard connection
Max. Guard to Ground vollage of 650V rms
{2.5kV flash lest)
Common Mode Rejection: 140dB a1 DC to 400Hz
Settling Time: To 10ppm of step size <C1s
ACVOLTAGE | TmV 10-31 5 0.1 30Qalall Scale Length: 9% to 200% of range, TmV to 100V ranges
to 32-330 b 0.04 [requencies 9%to 110% of range, 1000V range (1100V}
100mV 300- 10k ] 0.04 Voltage Sensing: Selectable remote or local vollage
10k-33k 5 0.04 sensing on 1V to 1000V ranges
30k- 100k 5 0.1 Guarding: Selectable remote or local guard canneclion
100k- 330k 20 03 Common Mode Rejection. 140dB at DC to 400H:
300k-1M 50 1.0 Settling Time: To 100ppm of siep size (double for range changes)
10-32Hz <<10s
a0 Y| T S
and s 3 . 4FS to 33kHz -25mA .
1o 300- 10k 3 004 | increasing 10V Range T T
10k- 33k 3 004 to 0.3%FS -60mA Capacitance: 1V 10 100V ranges 1000pF
30k- 100k 3 0.1 at 1MHz 1KV range 300pF
100k - 330k 10 03
300k- 1M 50 10
100v 10-31 3 01 Typically
32-330 3 004 0.002%FSto 33kHz | 120mA
300- 10k 3 0.04 increasing to
10k- 33k 3 004 0.02%FS
30k- 100k 5 02 at 100kHz
1000V 45-330 L] 0.2 Typically <C3.3kHz- 15mA
300-10k ] 0.1 0.002%FS > 3,0kHz-65mA
10k- 33k 5 0.1
RESISTANCE 10Q 6 Specified 10mA|  Connection: Seleclable 2 or 4 wire connection
100Q 2 at 10mA Lo resistors
1kQ 2 1mA 2 wire displayed value includes
10k 2 100pA internal lead resistance
100kQ 2 100pA| Guarding: Seleclable remote or local guard connection
1MQ 6 10pA| Protection: All resistors fuse protected 10 max
10MQ 10 TpA applied voltage of 120V rms
100ML 20 TpA
DCCURRENT | 100pA 15 >26Q 3V Oulput: True bipolar output capable of delivering 1:2A
1mA 6 >26Q 3V Overrange: 100% on all ranges
10mA 6 >200MQ 3V Seltling Time: 15 to full specification
100mA 6 >20MQ2 3V Local Sense Only, all
1A 15 >1MQ 3y ranges
ACCURRENT | 100pA 10-1k 10 02 100MQ 3Vrms Scale Length: 9% to 200% of range, all ranges
1k-5k 20 05 Settling Time: To 100ppm ol step size {double for range changes)
1mA 10-1k 10 0.2 30mMQ 3Vrms 10-32Hz < 10s
1k-5k 10 02 32-330Hz <3s
10mA 10-1k 10 02 3IMQ 3V rms >330H: <15
1% -5k 10 02 Frequency Accuracy: < +100ppm
100mA 10-1k 10 0.2 300k 3Vrms Maximum Load
1k -5k 10 02 Capacilance: 10nF
1A 10-1k 20 0.2 30k 3Vrms Maximum Load
Tk -5k 25 10 Inductance: TmH, <1ps

4707 SP

ECIFICATIONS

ORDERING INFORMATION

4707: Autocal Multifunction Standard

Option 17: 1000V Ranges (DCV &ACV)

Option 27:  DC Current, AC Current & Resistance Functions
Option42:  Alternative Rear Output

Option 90:  Rack Mounting Kit

NOTES: [1]-Predominantly second harmonic (negligible errar on mean sensing instruments)-

GENERAL

POWER SUPPLY 100/120/220/240 volts +10% 50Hz or 60Hz
POWER CONSUMPTION 370VA normal 86 0VA full power

OPERATING TEMP. 0°Cto+50°C

STORAGETEMP. -40°Cto +70°C

DIMENSIONS 178mm (77} X 455mm (17.9") X 563mm {22.2"}
WEIGHT 36kg (801bs)

SAFETY Designed to UL1244, [EC348 & BS4743
WARRANTY 1 Year




DCV, ACV, DCI, ACI, Q functions

ACV outputs from 10Hz to TMHz M

IEEE-488 W

Calibrates medium performance DMMs of up to 63 digit scale length

ecent advances in multimeter technology have led to a situation

where the calibrators used for the calibration of muftimeters with
performances ranging from handheld instruments up to medium perform-
ance 5 & 6% digit DMMs, have too small a margin of accuracy over and
above what they are trying to calibrate.
The 4700 is a programmable multifunction calibrator which addresses
this problem and, with its wide range of functional capability and perform-
ance, can easily meet the ever more stringent calibration requirements of
such DMMs. Moreover, this is achieved without having to resort to any
external enhancement techniques, such as using Standards DMMs to
monitor outputs, in order to obtain the necessary calibration margins or
functional performance.
The basic 4700 offers DC Voltage outputs up to 200V at 90 day absolute
accuracies to + 10ppm, displayed on a 73/6% digit high brightness display.
AC Voltage outputs are also provided over an amplitude range from 90V
to 200V and a frequency span from 10Hz to TMHz with 90 day accuracies
to better than +300ppm.
Optional facilities include the 1000V range, extending the output in both
DC and AC voltage to 1100V, and the DC Current, AC Current and
Resistance option providing the extra functions necessary to make the
unit fully multifunctional.
The IEEE-488 interface is fitted as standard, enabling the 4700 to be
integrated into a compact and accurate calibration or test system, and its
rugged construction and insensitivity to temperature variations make it
ideal for applications outside the traditional calibration environment.

THE
1
AUTOCA L

MULTIFUNCTION]
CALIBRATOR

As an accurate test source or stimulus, the 4700 provides
a very cost effective solution to meet the growing require-
mentin A.T.E.s forimproved test accuracy and confidence.
For example, the basic 4700 — without any aptions — can
be installed as an integral source within an A.T.E. rack to
provide accurate, stable, programmable DC and AC
voltages up to 200V.

In addition, the instrument is compatible with the Datron
4101B Multimeter Calibration software package. Together,
the 4700 and the 4101 B can form the basis of a compact
and highly versatile automated multimeter calibration
system capable of calibrating anything from simple hand-
held multimeters up to 53 & 65 digit DMMs.

datron
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ACCURACY RELATIVE TO CALIBRATION STANDARDS
+(ppm OUTPUT + ppm FS} [2)
STABILITY
24 HOUR + (ppm CALIBRATION
FREQUENCY OUTPUT + ppm FS) 24 HOUR 90 DAYS 1YEAR UNCERTAINTY
FUNCTION RANGE (H2) niz 2°C+1°C 2°C+1°C 23°C+10°C (ppm) 3]
DC VOLTAGE 100.00uV to
100.00000my 12406y 3+08pv 6+ 0.8V 154 1.0pv 10+ 1pv
1.0000000V 10405 2+08 6+08 15+1.0 7
10.000000V 0.6+0.1 1405 4405 15+1.0 5
100.00000v 10403 2410 6410 15+1.0 9
1000.0000V(7] 10402 3405 6+05 15+1.0 12
ACVOLTAGE 1.0000my 10-31 120+10+10pY | 200+ 60+ 10uV 250+ 60+ 10pv 340+ 60+ 10V 110+ 12y
o 32-33k B80+10+10uV | 16040+ 10uV 200+ 40+ 100V 240+ 60+ 10V 250+ 10y
100.0000my 30k~ 100k 60+104+10uY | 800+ 60+ 10pV 600+ 60+ 10uv 700+ 60+ 10uv 560+ 11pv
100k - 330k 160+20+10uY | 02%+002%+200V | 0.2%+002%+200 | 0.2%-+0.02%+ 20pv 800+ 12y
300k- 1M 260+20+ 100V | 0.8%-+0.2%+ 30pv 0.8%+0.2%+ 30V 0.8% 4+ 0.2% + 30V 1300+ 12V
1.000000Y 10-31 80+20 180+40 200 +40 280460 180
and 32-33k 40410 100+ 20 120+20 180+ 40 130
10.00000v 30k- 100k 40+10 180+ 30 200+ 30 300+ 40 170
100k~ 330k 100+ 20 500 + 200 600 + 200 1000 + 200 450
300k- 1M 240+ 20 0.3% +0.1% 0.4% +0.1% 0.6% +0.1% 1150
100.0000v 10-31 80+ 20 180+ 40 200 +40 280 +60 160
32-33k 40+10 100+ 20 120+20 180+ 40 130
30k- 100k 40410 220+ 40 250+ 40 320+ 40 200(6]
1000.000V(7) 45-330 100420 180+ 50 200+ 50 360+ 50 190
300- 10k 60+ 20 120+ 50 150+ 50 280+ 50 170
10k- 33k 100+ 30 220+ 50 250+ 50 360450 250
RESISTANCE 10.000000Q 6 8 20 50 25
{4 WIRE) 100.00000Q 25 3 6 20 10
[4118] 1.0000000kQ 25 3 6 20 10
10.000000kQ 25 3 6 20 10
100.00000kQ 25 3 6 25 20
1.0000000MQ 6 8 20 50 40
10.000000MQ 15 20 50 100 85
100.00000MQ 30 40 100 400 200
DCCURRENT | 100.0000pA 7+10 10+ 10 50+ 10 100+ 10 35
8] 1.000000mA 7+5 10+7 40+7 100+ 10 33
10.00000mA 7+5 10+7 40+7 100+ 10 33
100.0000mA 7+5 10+7 40+7 100+10 33
1.000000A[5] 15+ 10 20+15 100415 200420 80
ACCURRENT | 100.0000pA 10- 1k 50+ 20 400+ 80 400+ 80 500 + 100 400
8] Tk -5k 70+ 30 550+ 100 550+ 100 650+ 160 900
1.000000mA 10- 1k 50+ 20 200+ 80 220+ 80 350 + 100 255
1k-5k 50+ 20 350480 350480 450+ 100 255
10.00000mA 10- 1k 50+ 20 200+ 80 220+ 80 350+ 100 255
1k -5k 50+ 20 350+ 80 350+ 80 450+ 100 255
100.0000mA 10-1k 50+ 20 200+ 80 220+ 80 350+ 100 255
Tk -5k 50+ 20 350+ 80 350+ 80 450+ 100 255
1.000000A[5] 10-1k 50+ 20 400 + 80 400+80 500+ 100 290
1k- 5k 70+ 30 550+ 100 550+ 100 850+ 160 440
To provide the user with a full understanding, the main specifications of the 4700 are NOTES:

shown under the following headings.
Stability is the repeatability of a set output for exactly the same conditions.
Accuracy relative to calibration standards includes all the effects of stability,

temperature coefficient, noise and linearity under worst case line and load conditions.

Calibration uncertainty shows the traceability of Datron’s calibration of the 4700,
After re-calibration the traceability of the users standards should be substituted.
Absolute aceuracy is expressed by a summation of ‘accuracy relative to calibration
standards’ plus ‘calibration uncertainty’.

[1] For same conditions between 18°C and 28°C.

[2] FS =2 X Range.

[31 Factary calibration uncertainty using automated calibration equipment.
Better traceability is obtainable using traditional methods - see 4707
specilications for Datron’s full capability.

[4] Ranges are nominal. Actual calibration values are displayed.

[5] Typical above 1 Amp.

[6] Estimated not fully traceable,

[ 7] Requires Option 10,

[8] Requires Option 20,




TEMPERATURE
COEFFICIENT
{+ppm TOTAL
OUTPUT/°C) HARMONIC | IMPEDANCE OR
FREQUENCY | 3°C-13°C DISTORTION | ZEROTO FULL
FUNCTION RANGE {Hz) 33°C-43°C (%) [1] LOAD REGULATION | COMPLIANCE OTHER SPECIFICATIONS
DC VOLTAGE 100pVto Output: True bipolar outpui capable of delivering
100mv 20 1009 - 1100V with respect to Qutput Lo
v 15 <0.1mQ 25mA Overrange: 100% on 100V 10 100V ranges
10V 1.0 <0.1mQ 25mA 10% on 1000V range {1100V)
100v 15 <1mQ 25mA Voltage Sensing: Selectable remote or local voltage
1000V 2.0 <10mQ 25mA sensing on 1V1o 1000V ranges
Guarding: Selectable remote or local guard connection
Max, Guard to Ground voltage of 650V rms
{2.5kV flash test)
Common Mode Rejection: 140dB at DC to 400Hz
Settling Time: To 10ppmol step size <{1s
ACVOLTAGE TmV 10-31 10 01 30Qatall Scale Length: 9% to 200% of range, 1mV to 100V ranges
to 32-33k 10 0.04 Irequencies 9% to 110% of range, 1000V range (1100V)
100mv 30k- 100k 10 0.1 Voltage Sensing: Selectable remote or local voltage
100k - 330k 40 0.3 sensing on 1V10 1000V ranges
300k-1M 100 1.0 Guarding: Selectable remote or local guard connection
Common Mode Rejection: 140dB at DC to 400Hz
Settling Time: To 100ppm of step size {doubie for range changes
v 10-31 6 01 Typically 1V Range ‘ o it st gechenges)
and 32-33k 6 0.04 0.0019%FS to 33kHz -25mA 32-330Hz <35
v 30k- 100k 6 0.1 increasing 10V Range >330Hz <1s
100k~ 330k 20 03 100.3%FS -60mA Frequency Accuracy: < +100ppm
300k~ 1M 100 1.0 at 1MHz Maximum Load
Capaci : 1V to 100V ranges 1000pF
100v 10-31 6 0.1 Typically 1kVrange 300pF
32-33k 6 0.04 0.0029%FS to 33kHz 120mA
30k-100k 10 0.2 increasing to
0.02%FS
at 100kHz
1000V 45-330 10 02 Typically <3.3kHz- 15mA
300-10k 10 0.1 0.002%FS >>3.0kHz-65mA
10k- 33k 10 01
RESISTANCE 10Q 6 Specified 10mA | Connection: Selectable 2 or 4 wire connection
100Q 2 at 10mA to resislors
kR 2 1mA 2 wire displayed value includes
10kE2 2 100pA internal lead resistance
100k<2 2 100pA | Guarding: Selectable remote or local guard connection
1MSQ 6 10pA | Protection: All resistors luse protected to max
10MQ 10 TpA applied voltage of 120V rms
100MQ 20 1A
DC CURRENT 100pA 30 >26Q 3V Output: True bipolar output capable of delivering +2A
TmA 12 >26Q 3V Overrange: 100% on all ranges
10mA 12 >200MQ 3V Settling Time: 1sto full specilication
100mA 12 >20MQ 3V Local Sense Only, all
1A 30 >1MQ k)Y ranges
AC CURRENT 100pA 10-1k 20 02 100MQ 3Vrms Scale Length: 9%10 200% of range, ail ranges
1k-5k 40 05 Settling Time: To 100ppm of step size (double for range changes)
TmA 10-1k 20 02 30MQ 3Vrms 10-32Hz <10s
1k -5k 20 02 32-330Hz <3s
10mA 10-1k 20 02 3MQ 3Vrms >>330Hz <15
1k -9k 20 02 Frequency Accuracy: < +100ppm
100mA 10-1k 20 02 300kQ 3Vrms Maximum Load
1k -5k 20 02 Capacitance: 10nF
1A 10-1k 40 02 30kQ 3Vrms Maximum Load
1k -5k 40 10 Inductance: TmH, <lps

4700 SPECIFICATIONS

ORDERING INFORMATION

4700: Autocal Multifunction Calibrator

Option 10: 1000V Ranges (DCV &ACV)

Option20:  DC Current, AC Current & Resistance Functions
Option42:  Alternative Rear Qutput

Option 90:  Rack Mounting Kit

NOTES: [1]- Predominantly second harmanic (negligible error on mean sensing instruments).

GENERAL

POWER SUPPLY 100/120/220/240 volts +10% 50Hz or 60Hz
POWER CONSUMPTION | 370VAnormal 660VA full power

OPERATING TEMP. 0°Cto+50°C

STORAGE TEMP, -40°Cto+70°C

DIMENSIONS 178mm (77) X 455mm {17.9") X 563mm (22.2")
WEIGHT 36kg {BOIbs)

SAFETY Designed to UL1244,1EC348 & BS4743
WARRANTY 1 Year




THE
i e
“. U110 EA l

I\/IULTIFUNCTION
== CALIBRATOR

“I"he 4705 is a fully multifunction, programmable cali-
h brator designed to calibrate up to 4 digit DMMs. This
rugged, compact, and inexpensive unit has all functions
fitted as standard and is capable of 90 day DC Voltage
absolute accuracies to £20ppm with outputs up to 1100V,
displayed on a 63/5% digit high brightness display with a
minimum resolution of 100nV. In addition, the 4705
features 90 day absolute AC Voltage accuracy to better
than +500ppm, with outputs from 90uV to 1100V and a
minimum resolution of 1uV. The frequency of the ACV
output is continuously variable from 10Hz to 100kHz.

datron
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DCV, ACV, DCI, ACI, Q functions
ACV outputs from 10Hz to 100kHz
IEEE-488
W Calibrates DMMs of up to 43 digit scale length

The combination of fully floating DC Current with 90 day accuracies to
+110ppm, AC Current outputs at frequencies up to bkHz, and Resistance
outputs of 10Q to 100M completes the multifunction characteristics of
the instrument.

The 4705 has an IEEE-488 interface fitted as standard, and can be readily
integrated into compact and very cost effective calibration or test system.
Furthermore, its rugged construction and insensitivity to temperature
variations make it ideal for applications outside the traditional calibration
environment.

The Datron 4101B Multimeter Calibration software package is compatible
with the 4705, and they can be used together to create an inexpensive
and yet highly adaptable automated multimeter calibration system
capable of calibrating anything from simple handheld multimeters up to
4% digit DMMs.




ACCURACY RELATIVE TO CALIBRATION STANDARDS
+(ppm OUTPUT + ppm FS) [2]
STABILITY
24 HOUR + (ppm CALIBRATION
FREQUENCY OUTPUT + ppm FS) 24 HOUR 90 DAYS 1YEAR UNCERTAINTY
FUNCTION RANGE {Hz) 121 23°C+1°C 22°C+1°C 23°C+10°C (ppm) (3]
DC VOLTAGE 100.0pVto
100.0000mY 241V 6+ v 15+ Ty 35+ 5uV 10+ 1V
1000000V 241 6+1 15+1 3545 7
10,00000v 1405 6+1 15+1 35+5 5
100.0000V 2405 6+1 15+1 35+5 9
1000.000V 2405 6+1 15+1 35+5 12
ACVOLTAGE 1.000mv 10-31 170+ 10+ 10pv 250+ 60 + 10V 300+ 60+ 10pv 400+ 60+ 10V 110+ 12uv
to 32-33k 80+ 10+ 10y 200+ 60 + 10V 250460+ 10uY 300 + 60+ 10pV 250+ 10pv
100,000mY 30k- 100k 80+ 10+ 10pv 800+ 80 + 10yv 800+ 80+ 10uv 0.1 +80+ 10py 560+ 11pv
1.00000V 10-31 150+ 20 250+ 60 300+ 60 400+ 60 160
and 32-33k 80+10 200+50 250+ 50 300+ 50 130
10,0000V 30k - 100k 80+10 250+ 80 300480 500+ 80 170
100.000v 10-31 150+ 20 250+ 60 300+ 60 400+ 80 160
32-33k 80+10 200+ 50 250+ 50 300+ 50 130
30k - 100k 80+10 250+ 80 300 +80 500+ 80 200(6)
1000.00v 45-330 150+ 20 250+ 60 300+ 60 400+ 60 190
300- 10k 80420 200+ 50 250+ 50 300+50 170
10k- 33k 150+ 30 250+ 80 300480 500 + 80 250
RESISTANCE{4] | 10.00000Q 10 12 30 75 25
{4 WIRE) 100.0000Q 25 3 6 20 10
1.000000k2 25 3 6 20 10
10.00000kQ 25 3 8 20 10
100.0000kQ 25 3 B 25 20
1.000000MS 8 10 25 60 40
10,00000MQ 30 40 100 200 65
100.0000MQ 40 50 125 500 200
DC CURRENT 100.000pA 15410 20415 50+ 15 116420 35
1.00000mA 16+10 20+ 16 50+ 15 115+ 20 33
10.0000mA 16+10 20+ 15 50+ 15 115420 33
100 000mA 15410 20+15 50+ 15 115+ 20 33
1.00000A[5) 16+15 20+20 115+ 20 260+ 30 80
AC CURRENT 100.000pA 10- 1k 50+ 20 400+ 80 400+ 80 500+ 100 400
1k -5k 70430 550+ 100 550+ 100 650+ 160 900
1.00000mA 10- 1k 50+20 200+ 80 220480 350+ 100 255
1k-5k 50+ 20 350+ 80 350+ 80 450+ 100 255
10.0000mA 10- 1k 50+ 20 200+ 80 220+ 80 350+ 100 255
1k -5k 50 + 20 350+ 80 350+ 80 4504100 255
100.000mA 10- 1k 50+ 20 200+ 80 220480 350+ 100 255
Tk-5k 50420 350+ 80 350480 450+ 100 255
1.00000A(5] 10- 1k 50+ 20 400+ 80 400+ 80 500+ 100 290
1k-5k 70430 550+ 100 550+ 100 650 + 160 440
To provide the user with a full understanding, the main specifications of the 4705 are NOTES:

shown under the following headings.

Stability is the repeatability of a set output for exactly the same conditions.

Accuracy relative to calibration standardsincludes all the effects of stability,
temperature coefficient, noise and linearity under worst case line and load conditions.
Calibration uncertainty shows the traceability of Datron’s calibration of the 4705,
After re-calibration the traceability of the users standards should be substituted.
Absolute accuracy is expressed by a summation of ‘accuracy relative to calibration
standards’ plus ‘calibration uncertainty’.

[1] For same conditions between 18°C and 28°C.

[2}FS =2 X Range.

[3] Factory calibration uncertainty using automated calibration equipment.
Better traceability is obtainable using traditional methods - see
4707 specification for Datron’s full capability.

[4] Ranges are nominal. Actual calibrated values are displayed.

[5] Typical above 1 Amp.

[6] Estimated, not fully traceable.




TEMPERATURE
COEFFICIENT
(tppm TOTAL
OUTPUT/’C} HARMONIC | IMPEDANCE OR
FREQUENCY | 3°C-13°C DISTORTION | ZERO TO FULL
FUNCTION RANGE (Hz) 33°C43°C (%111 LOAD REGULATION | COMPLIANCE | OTHER SPECIFICATIONS
DC VOLTAGE 100pVto Output: True bipolar output capable of delivering
100mv 2.0 100Q = 1100V with respect to Output Lo
v 15 <0.1mQ 25mA Overrange: 100% on 100pV to 100V ranges
10V 1.0 <0.1mQ 25mA 10% on 1000V range (1100V)
100v 15 <1mQ 25mA Voltage Sensing: Selectable remote or local voltage
1000V 20 <10mQ 25mA sensing on 1V to 1000V ranges
Guarding: Selectable remote or local guard connection
Max. Guard to Ground voltage of 650V rms
{2.5KkV flash test)
Common Mode Rejection: 140dB at DC to 400Hz
Sefiling Time: To 10ppm of step size <<1s
ACVOLTAGE mv 10-31 10 0.1 30Q atall Scale Length: 9% to 200% of range, TmV to 100V ranges
to 32-33k 10 0.04 frequencies 9%to 110% of range, 1000V range {1100V}
100mV 30k-100k 10 0.1 Voitage Sensing: Selectable remote or local voltage
sensing on 1Vto 1000V ranges
. Guarding: Selectable remate or local guard connection
i e g 0.1 Typically 1V Range Common Mode Rejecton: 140dB a1 OC to 400Hz
and 32-33k 6 0.04 0.001%FS to 33kHz -25mA Settling Time: To 100 f sten size (double "
10V 30k- 100k 6 0.1 increasing 10V Range etiing Hme: 105320z < 1 oepme( oulleforanie chenges)
10 0.02%FS -60mA aolisann o
at 100kHz I
> 330Hz <1s
Frequency Accuracy: < 4100ppm
100V 10-31 [} 01 Typically Maximum Load |
32-33k 6 0.04 0.002%F$ 10 33kHz 120mA Capacitance: 1V to 100V ranges 1000pF
30k- 100k 10 0.2 increasing to 1kV range 300pF
0.02%FS
at 100kHz
1000V 45-330 10 02 Typically <C3.3kHz- 15mA
300-10k 10 01 0.002%FS > 3,0kHz- 65mA
10k-33k 10 0.1
RESISTANCE 100 6 Specified 10mA | Connection: Selectable 2 or 4 wire
100Q 2 at 10mA 1o resistors
1kQ 2 TmA 2 wire displayed value includes
10kQ 2 100pA internal lead resistance
100kQ 2 100pA | Guarding: Selectable remote or local guard connection
MQ 6 10pA | Protection: All resistors fuse protecled o max
10MQ 10 TpA applied voltage of 120V rms
100MQ 20 1pA
DC CURRENT 100pA 30 >26Q 3V Output: True bipolar output capable of delivering  2A
1mA 12 >26Q 3V Overrange: 100% on all ranges
10mA 12 >200MQ v Settling Time: 1310 full specilication
100mA 12 >20MQ 3V Local Sense Only, ali
1A 30 >1MQ 3V ranges
AC CURRENT 100pA 10-1k 20 02 100MQ 3Vrms Scale Length: 9% to 200% of range, all ranges
1k -5k 40 05 Setting Time: To 100ppm of step size {double for range changes)
TmA 10-1k 20 02 30MQ 3Vrms 10-32Hz <C10s
1k -5k 20 0.2 32-330Hz <C3s
10mA 10-1k 20 02 3MQ 3Vrms >330Hz <<1s
1k -5k . 20 02 Frequency Accuracy: <+ 100ppm
100mA 10-1k 20 02 300kRQ 3Vims Maximum Load
1k -5k 20 02 Capacitance: 10nF
1A 10-1k 40 0.2 30kQ IVrms Maximum Load
1k -5k 40 1.0 Inductance: TmH, <1ps

NOTES: [1] - Predominantly second harmonic (negligible error on mean sensing instruments).

4705 SPECIFICATIONS
POWER SUPPLY 100/120/220/240 volts + 1 0% 50Hz or 60Hz .
POWER CONSUMPTION | 370VA normal 660VA full power
OPERATING TEMP. 0°Cto+50°C B
STORAGE TEMP. -40°Cto+70°C
ORDERING INFORMATION DIMENSIONS 178mm (77) X 455mm (17.9°) X 563mm (22.2°)
4705: Autocal Multifunction Calibrator WEIGHT 36kg (801bs)
Option42:  Alternative Rear Output SAFETY Designed to UL1244, IEC348 & BS4743
Option90:  Rack Mounting Kit WARRANTY Ji¥aan




DCV, DCI, Q functions M
IEEE-488 W
Calibrates high accuracy DMMs of up to 85 digit scale length

he 4000 Autocal Standardis a DC Voltage calibrator specially designed * f
for transportable accuracy, speed of operation and ease of use both in A ” -|- A
the standards laboratory and in the production environment. The 4000A
includes all the features of the 4000 but extends the performance still —
further. With super-selected reference components and ultra high D C STA N DA R D S
stability three terminal attenuators in gain-defining circuits, the 4000A =
achieves levels of stability and accuracy in hostile environments
previously only available in temperature controlled laboratories.
In their most basic format these calibrators offer very high performance
DC Voltage outputs up to 1100V, controllable from the front panel and via
the integral IEEE-488 interface. The capabilities of the 4000 and 4000A
can be further extended with the addition of the combined DC Current and
Resistance option.
The 4000 and 4000A are bath compatible with the Datron 4101B multi-
meter calibration software package, and, if either is teamed up with the
4200A AC Standard, a very high accuracy automated multimeter cali-
bration system can be configured which is capable of calibrating anything
from handheld multimeters to Standards DMM:s.

datron
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STABILITY [2] ACCURACY RELATIVE TO CALIBRATION STANDARDS
+ (ppm output + ppm FS) [4] + {ppm output + ppm FS) [4]
23°C+1°C 23°C +5°C CALIBRATION
UNCERTAINTY
FUNCTION RANGE 10 MINS 24 HOURS 24 HOURS 90 DAYS 1YEAR 24 HOURS 90 DAYS 1YEAR ppm[3]

DC VOLTAGE 100.00pVto 03+03uV  06+0.3pV 2 +04pv 44+04pv 8+04pv 4 +05pv 6 +05uv 10+ 05pv 5+ Ty
100.00000mV 02+0.25 05+025 1 +04 3+04 6+04 25405 45+05 8+05 3

4000A 1.0000000V 0.2+0.05 0.3+0.05 05+025 24025 44025 1 +025 25+025 5+0.25 2
10.000000V 02+0.13 05+0.13 1 +05 3+05 6+05 25+05 45+05 8+05 4
100.00000V 03+0.1 05+01 1 +0.25 44025 8+0.25 356+0.25 55+0.25 10+0.25 4
1000.0000V

DC VOLTAGE 100.00uVto 03+0.3uv 16+03uV 3+0.5pv 6+ 0.5uv 12+ 0.5pV 7+0.5pV 10+ 0.5pv 16+05uv 5+ Tuv
100.00000mv 02+0.25 1.2+025 2+1.0 4410 8+1.0 5410 7+10 11+10 3

4000 1.0000000V 02+0.05 0.6+ 0.05 1+05 3+05 6+05 3+05 5+05 8+05 2
10.000000V 02+0.3 1.2+0.13 2410 4+1.0 8+10 5+1.0 7+1.0 11410 4
100.00000V 03+0.1 12+01 3+15 6+15 11+15 7415 10+15 15+15 4
1000.0000V

DC CURRENT 100.0000pA - - 5+ 5 20+ 5 40+ § 15+ 5 30+ 5 50+ & 10
1.000000mA 5+ 5 20+ 5 404+ 5§ 15+ 5 30+ 5 50+ 5 10

4000/4000A 10.00000mA 5+ 5 20+ 5 0+ 5 15+ 5 30+ 5 50+ 5 10
100.0000mA 5+ 5 20+ 5 40+ & 15+ 5 30+ 5 50+ 5 10
1.000000A [5] 10+10 50+ 10 75+ 10 40+10 80+10 100+ 10 25

RESISTANCE[1] | 1.00000009 Accuracy specilied al 100mA 10 15 25 30 35 45 15

(4 WIRE) 10.0000009Q 10 mA 4 10 15 15 20 25 10

4000/4000A 100.00000Q 10 mA 15 3 5 5 7 9 5
1.0000000kQ 1 mA 15 3 5 5 7 9 5
10.000000kQ 100pA 1.5 3 5 5 7 9 5
100.00000k2 100pA 15 3 8 ] 7 12 12
1.0000000M<2 10 pA 4 10 15 15 20 25 20
10.000000MQ 1 pA 10 25 35 30 40 50 25

4000/4000A SPECIFICATIONS

To provide the user with a full understanding, the main specifications of the 4000A are NOTES

shown under the following headings. ’ B}-Eanges are nzmjnal.Actualcalibrated values are displayed.
Stability is the repeatability of a set output for exactly the same conditions. S hojsama conditions. i

Accuracy relative to calibration standards includes all the effects of stability, B31- :G':tl:l,,dne;f;gm:;ch::;"r&:w ational Standards and
temperature coefficient, noise and linearity under worst case line and load conditions. [4]-F8 =2 X Range.

Calibration uncertainty shows the traceability of Datron’s calibration of the 4000A. (5]~ Typical above | amp.

After re-calibration the traceability of the users standards should be substituted.
Absolute accuracy is expressed by a summation of ‘accuracy relative to calibration
standards’ plus ‘calibration uncertainty’.




TEMPERATURE
COEFFICIENT
(£ppm
OUTPUT/C) Ll
13°C-18°C
FUNCTION RANGE 28°C-33°C IMPEDANCE | COMPLIANCE SETTLING TIME OTHER SPECIFICATIONS
DCVOLTAGE 100uVto
100mV 1.4 100Q - <(0.35s10 100ppm |  Output: True bipolar output capable of delivering + or - 1200V with
4000A i) 0.8 <0.1mQ 25mA of step size respect to Output Lo
10V 0.3 <0.1mQ 25mA Overrange: 100% on 100V to 100V ranges
100v 08 <1mQ 25mA <C1sto 10ppm 20% on 1000V range {1200V)
1000V 08 <10mQ 25mA of step size Voltage Sensing: Selectable remote or local voltage sensing on 1V to 1000V ranges
Guarding: Selectable remote or local guard conneclion
Max Guard to Ground voltage 650Vrms (2 5kV llash test)
DC VOLTAGE 100pVto Common Mode
100mV 24 100Q = <5sto Tppm Rejection: 140dB at DC 10 400Hz
4000 v 14 <0.1mQ 25mA of step size
1oV 1.0 <0.1mQ 25mA Typically
100v 16 <1mQ 25mA lwice as
1000v 20 <10mQ 25mA fast
DC CURRENT 100pA 6 > 2069 3Vonall < 2stolull Output: True bipolar output capable ol delivery + or - 2A
TmA 6 > 26Q ranges specilication Overrange: 100% on all ranges
4000/4000A 10mA 6 >200MQ
100mA 6 > 20MQ
1A 15 > 1MQ
RESISTANCE 19 10 Connection: Seleclable 2 or 4 wire connection to resistors, 2 wire displayed
10Q 6 value includes lead resistance
4000/4000A 1009 2 Guarding: Seleclable remote or local guard connection
1kQ 2 Protection: All resistors fuse protecied to max applied voliage of 120V rms
10k 2
100k 2
TMQ 6
10MQ 10
NOISE
BANDWIDTH
For 10kHz wide band
Average over Average over DC - 2Hz mulliply 2.5kHz figures
1 Line 10 Line Typical by 2
2.5kHz Period Periods Null Detector
RANGE {RMS) {pk - pk} {pk - pk} {pk-pk) For DC-10Hz,
multiply DC - 2Hz
100V~ 100mY 2 0201 0.05uY 0.1y figures by 2
W 3uv 5uv 0.5puV 0.5uv P
10V 100V 5y 2y 20V ForRIS it
100V 400y 50V 25y 25V PRpEOY
1000V 25my 500pv 150V 150y

4000/4000A SPECIFICATIONS [
POWER SUPPLY 100/120/220/240 volts + 10%, 50Hz or 60Hz

POWER CONSUMPTION | <300 watts

OPERATING TEMP 0°Cto+50°C
ORDERING INFORMATION STORAGE TEMP -40°Cto+70°C
4000: DC Voltage Calibrator DIMENSIONS (HXWXD) | 178mm(7")x455mm{17.9")X563mm(22.2")
4000A: DC Voltage Calibrator

WEIGHT 30kg (661bs)
gp:!on ig zﬁ““apce ;"d C(‘]"?"‘tF”"C“O"S SAFETY Designed to UL1 244, IEC348 & 884743
Opton90:  RackMounting it WAFRATY TV
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.AC STANDARD

he 4200A Autocal AC Standard is the most accurate
programmable AC source available. It features 90 day
performance to +40ppm on a 63 digit scale, with output
ranges from 1mV to 100V, and with options available to
extend the output to 1100V and to provide an AC Current
function.
The 4200A is the ultimate prime AC source for any stan-
dards or calibration laboratory, achieving levels of stability
and accuracy in hostile environments previously only avail-
able in temperature controlled laboratories.
The frequencies available from the instrument vary from

datron
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W ACV, ACI functions

M ACV outputs from 10Hz to TMHz
M IEEE-488

M Calibrates high accuracy AC DMMs

10Hz to TMHz, and a "Spot’ calibration feature can be used to eliminate
the flatness component of the accuracy specification, providing even
higher accuracy at these user-defined spot frequencies.

Being fully progammable via the IEEE-488 interface, the 4200A has been
specifically designed to complement the Datron 4000/A DCV, DCI, and
Resistance source to produce an extremely accurate fully multifunction
combination. The 4000/A and the 4200A are both compatible with the
Datron 4101B multimeter calibration software, and can be used together
to configure an automated multimeter calibration system capable of cali-
brating anything from simple handheld multimeters up to the most
sophisticated Standards DMMs.




SPOT FAEQUENCY FULL
RANGE ACCURACY WIDEBAND ACCURACY
STABILITY () RELATIVE TO RELATIVE TO
CALIBRATION STANDARDS CALIBRATION STANDARDS
+ {ppm OUTPUT + ppm FS) [4] + (ppm OUTPUT) [1] + {pm OUTPUT + ppm FS) [4]
= e CALIBRATION
23°C + 5°C 2°C +5°C et
FREQUENCY + (ppm + pv)
FUNCTION RANGE Hz 20 HOURS 90 DAYS 90 DAYS 1YEAR 90 DAYS 1YEAR i3]
ACVOLTAGE | 1.0000mV 10-31 60+ 5+5uV | 80+ 1064V | 100+5uv | 120+5pV | 150+ 30+ 5pv 1704+ 30+5pv 50+1
(6] to 32-330 30+ 5+50V | 40+ 1045wV | 6045w | 9045V [ 110+ 204 5py 1204 30+ 5pv 50+1
100.0000mY | 300-10k 20+ 5+50V | 30+ 1046wV | B0+5pv | T0+5pV | 100+ 204 5pv 110+ 30+5uv 50+1
7 10k - 33k 20+ 5+50V | 30+ 10+5uV | 504+5pv | 7045 | 110+ 20+5uv 120+ 30+ 5pv 200+1
30k-100k | 30+ 5+5p | 40+ 10+5uV | 60+5uv | 8045pV | 150+ 204 5pv 180+ 30+ 5pV 500+ 1
100k-330k | 80+10+5u | 150+ 20+5uV | 200+5uy | 350+5pV | 450+100+10py | 550+ 100+ 10pv 600+ 1[5]
300k-1M 130+ 1045V | 300+100+50V | 500454y [ 01%+5uV | 0.2%+01%+20pv | 03%+01%+20uv | 800+1(5]
1.000000V 10-31 40410 50+ 10 60 80 1204+ 20 140+ 30 50
and 32-330 204+ 5 30+ 10 50 60 80+ 10 90+ 20 40
1000000V | 300-10k 154 5 20+ 10 40 50 70+ 10 80+ 20 40
10k- 33k 15+ § 204+ 10 40 50 70+ 10 80+ 20 50
30k - 100k 20+ 5 30+ 10 50 60 120+ 20 150+ 20 80
100k - 330k 50+10 70+ 20 100 150 400+ 100 500+ 100 300
300k- 1M 120+ 10 300+ 100 500 0.1% 0.2%+0.04% 0.3% + 0.04% 600
100.0000V 10-31 40+10 50+10 60 80 120+ 20 140+ 30 50
32-330 20+ 5 30+10 50 60 80+ 10 90+ 20 40
300- 10k 15+ 5 20410 40 50 704 10 80+ 20 a0
10k - 33k 154+ 5 20+ 10 40 50 80+ 10 90+ 20 50
30k- 100k 20+ 5 30+10 70 80 150+ 20 160+ 20 80
100k- 200k 50+ 10 70+20 150 200 450+ 100 550+ 100 300(5]
1000.000v 45-330 50+ § 70410 80 130 120+ 25 180425 50
8] 300- 10k 30+ § 40410 60 100 100+ 25 140+ 25 60
10k- 33k 50+ 8 60+ 10 80 120 150+ 25 180+ 25 100
750V 30k - 100k 80+ 10 120420 150 200 850+ 50 0.1%+'50 500
ACCURRENT | 1000000pA | 10- 1k 50+ 20 70430 150 250 400+ 50 500+ 80 200
[6119]
1k-5k 70430 100+ 40 200 300 550 + 80 650+ 100 500
1000000mA | 10-1k 50+ 20 70+ 30 120 220 220+ 50 3504 80 100
to
100.0000mA | 1k-5k 50+ 20 70+ 30 120 220 350+ 50 450+ 80 100
1.000000A 10-1k 50+ 20 70+30 150 250 400+ 50 5004 80 100
1k - 5k 70+ 30 100440 200 300 550 + 80 650+ 100 200

4200A SPECIFICATIONS

To provide the user with a full understanding, the main specifications of the 4200Aare  NOTES:

shown under the following headings. [11- For other than full range add ppm:
Stability is the repeatability of a set output for exactly the same conditions. 2 [Widshand ‘ppm FS) X ICalibrated voltage ~ Dutput Voltagel/{Output Valtage).
A ) =" ] I [2] - For same conditions between 18°C and 28°C.

ccuracy relative Fo_callhra.tlon staqdard§ includes all the effects of stability, [3] - Includes factory traceability to National Standards and National Standards uncertainty.
temperature coefficient, noise and linearity under worst case line and load conditions. {g}'zsst_‘z’gﬂaﬂfﬂﬂli B

o o N o B - - - estimaled not fully traceable.

Callbratlon_uncgrtamty shows the traceability of Datron’s calibration of the 4200A. [6] - Assumes typical thermal transfer meagurement,
After re-calibration the traceability of the users standards should be substituted. [71- Rear output not recommended for wideband measuement of millivolt levels.
Absolute accuracy is expressed by a summation of ‘accuracy relative to calibration (8]~ Requires Option 10

standards’ plus ‘calibration uncertainty’. 151 -Repitex Upoaial




OUTPUT
TEMPERATURE
COEFFICIENT
{+ppm TOTAL IMPEDANCE
OUTPUT/’C) HARMONIC | OR ZERO
FREQUENCY 13°C-18° DISTORTION | TO FULL LOAD
FUNCTION RANGE {Hz) 28°C-33° (%) [1] REGULATION COMPLIANCE OTHER SPECIFICATIONS
ACVOLTAGE Tmv 10-31 b 0.1 Settling time: To 100ppm ol step size
to 32-330 ] 004 Output 10-31Hz < 10s
100mV 300-10k 5 0.04 Resistance: 32-330Hz << 3s
10k - 33k 5 0.04 30Q atall >330Hz < 1s
30k- 100k ] 0.1 Frequencies
100k - 330k 20 03 Maximum load 1V to 100V ranges 1000pF
300k-1M 50 1.0 Capacitance: 1kV range 300pF
{150pF > 30kHz)
v 10-31 3 0.1 Typically 1V Range Frequency
and 32-330 3 0.04 0.001%FS -25mA accuracy: <+100ppm
10v 300-10k 3 0.04 to 33kHz 10V Range
10k-33k 3 004 increasing -60mA Voltage Sensing: Selectable remote or local voltage
30k - 100k 3 01 t0 0.2%FS sensing on 1V to 1000V ranges
100% - 330k 10 03 at TMHz Guarding: Selectable remote of Ingal guard
300k-1M 50 10 connection Max Guard lo Ground
voltage 650Vrms (2 5kV [lash Lest}
" Common Mode
100V 10-31 3 01 Typically 120mA Rejection: 140dB 2t DC to 400Hz
agg'?gg g ggi Pﬂ%%iﬁ;s Scale Length: 9%10 200% range, 1mV to 100V ranges
- | 0 1)
10k - 33k 3 004 increasing 9%to 110% range, 1000V range
30k- 100k 5 0.2 to 0.02%FS
100k - 200k 20 03 at 200kHz
1000V 45-330 ] 02 Typically < 3.3kHz- 15mA
300-10k ] 0.1 0.001%FS > 3.0kHz-B5mA
10k - 33k § 01 10 33kHz
750V 30k- 100k 7 05 Increasing
to 0.005%FS
at 100kHz
ACCURRENT | 100pA 10-1k 10 02 All ranges Settling time: To 100ppm of step size
3V RMS 10-31Hz <<10s
1k -5k 20 05 32-330Hz < 3s
> 330Hz << 13
1mA 10-1k 10 02
to Frequency Accuracy: <£100ppm
100mA 1k - bk 10 0.2 Maximum Load Capacitance: 10nF
Maximum Load Inductance:  1mH, <1psec
1A 10-1k 20 02 Local Sense only, all ranges.
Scale Length: 9% to 200% ol range, all ranges
1k -5k 25 10

NOTES: [1]- Predominantly second harmonic {negligible error on mean sensing instruments).

4200A SPECIFICATIONS
POWER SUPPLY 100/120/220/240 voits +10% 50Hz or 60Hz

POWER CONSUMPTION | 100 watts normal, 450 watts full power

OPERATING TEMP. 0°Cto+50°C
ORDERING INFORMATION STORAGETEMP. -40°Cto+70°C
4200A: AC Vohage Calibrator DIMENSIONS 178mm (77} X 455mm {17.9") X 564mm (22.2")
Option 10: 1000V Range WEIGHT 35kg (771bs)
Option 30:  AC Current Function SAFETY Designed to UL1244, [EC348 & BS4743
Option42:  Alternative Rear Qutput
WARRANTY 1 Year

Option 90:  Rack Mounting Kit




he 4100 PORTOCAL series of multimeter calibration systems

offers a selection of high quality systems configured with Datron
calibrators, calibration software and accessories. All 4100 systems
are supplied with Datron 4101B Multimeter Calibration Software, a
powerful and flexible package which is totally menu driven, and
compatible with all Datron calibrators and IBM XT, HP Vectra, or
Compag controllers.
Users of this software have a tremendous choice of options in
setting up automated calibration systems, not only on calibrator
performance —ranging from the 4707 for very high accuracy work to
the 4705 for low performance DMM calibration — but also on con-
trolling hardware — the speed of the HP Vectra or the compactness
of the Compaq.
In addition, a range of accessories is also available which includes
lead kits, bar code readers, tape drive units, cabinets and calibration
carts so that systems can be configured for many different require-
ments — from bench use in the calibration laboratory to far more
demanding mobile calibration applications.

|
| HE

1 o
PORTOCA LI

SERIES OF |
CALIBRATION ==
SYSTEMS

datron
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MAXIMUM FLEXIBILITY

SYSTEM COMPONENTS

OPTIONS

ACCESSORIES

]
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he choice of calibrator, controller, software, and accessories

gives the user the maximum flexibility to tailor an automated
multimeter calibration exactly to his performance requirements,
from a system geared for the calibration of 4} digit DMMs to
systems capable of calibrating the world’s most accurate DMMs.
The following charts show the wide choice of system components,
options and accessories that are available, and the various bench
and mobile systems that can be configured from them.

DATRON SYSTEH COMPONENTS
Calibrators
= DCY,aC!
3 DCY,DCI, dkns
Ba ICU, S
ACU,

Hultimeter Cajibration

4787

for 488276 and 4286 4708

far 4787,470E, and 4785 47685

4008

Contreoliers 4183 IBM XT 48004
4183A HP Yscira 42884

Optians
F18 Exit

Options

instrusens on readin
£ 9, Interleaved 2

ion Desk Unit
nit %o stand alongside 4182/4112 cart
F1 Option 82
=1 Benchiop 15 F2 Option 83
(£ F3 Option 11

F9 Systen
F18 Exit




CALIBRATOR CONTROLLER PRINTER ~ SOFTWARE  CART

(1] (2]

IBM XT (4103)

or

4707 € HP Vectra (4103A) ) 41018 4112

; or

Compaq (41038)
— —
; IBM XT (4103) > 4

- or 4
(410

*- HP Vectra(4103A) 48
p or |
i

% Compaq (41038) ¥

L !
K BMXT(4103)

B or |
HP Vectra (4103A) 4, 4104

‘r:- 0
. Compaq(4103B) %

4000/A 0
and HP Vectra (4103A) 4101B 4102

4200A or
Compaq (4103B)

MATES
[1]-Includes printer cable.
[2] - Includes all necessary cabling, power distribution, IEEE-488 cables and analog leads.

CALIBRATOR CONTROLLER PRINTER SOFTWARE ANALOG  |EEE-488
(1] LEADKIT ~ CABLES

CiamxTeioy )
or

4104 4101B  PLK-2
or g

of N .
XK P vectra (41034) SIOASSTONE |
o ol

% Compag (41038) 8 ‘
4000/A or
and 4104 41018 PLK-1
4200A or

[1]~Includes printer cable.

MUTES

4100 MOBILE SYSTEMS -
CONFIGURATION

4100 BENCHTOP SYSTEMS -
CONFIGURATION

Above: 4000A and 4200A Calibrators in a 4102 Cart with
4103A HP Vectra Controller.

Below: 4700 Calibrator with 4103B Compaq Controller
and PLK-2 Analog Lead Kit.




SOFTWARE VERSATILITY The 4101B package is designed to maximize the effectiveness of

the Datron Autocal range of calibrator hardware and to guide the
user in developing and controlling the following processes:

M Full calibration adjustment on DMMs incorporating some form of
electronic calibration, such as Autocal.

Wl Performance verification of IEEE-488 controllable DMMs, where
the system automatically controls both the DMM and the cali-
brator(s).

M Manual adjustments on IEEE-488 controllable DMMs, where in
addition to controlling DMMs and calibrators, the system instructs
the operator on how to adjust the DMM to meet the required
specification.

M Performance verification of manually controlled DMMs and
analog meters, where the system controls the calibrator and
instructs the operator on any required manual intervention.

I Manual adjustments on manually controlled DMMSs and analog
meters. The system controls the calibrators and instructs the
aperator on how to manually set up the DMM and carry out the
necessary adjustments.

Additionally, the software has an extensive results and inventory
management facility, providing management information on past
results and future workloads, while a unique certificate design
capability allows the operator to tailor the calibration certificate to
his or her own in-house requirements.

SIMPLE TO OPERATE E ase of use is a prime feature of the 4101B software which, being
menu driven, does not require the user to be familiar with either

instrument controllers or their various languages. Furthermore, the
software is specifically designed for the minimum of operator inter-
vention in order to reduce possible human errors. For example,
incorporating instrumentand procedure files on a high capacity hard
disk means that an operator has only to enter the instrument serial
number to completely set up the system for calibrating that instru-
ment. The storage of all programs and results files on the same
hard disk also removes the need for an operator to be constantly
changing floppy disks.

All of these features ensure that the learning curve for the software
is short and that useful work will commence from the day of
installation.




Procedure Generator COMPREHENSIVE STRUCTURE

his is a password protected program which is used to create cali-

bration procedures for any type of DMM or analog meter. A
series of menus asks gquestions on how, and against what speci-
fications, the calibration is to be performed. In this way enough
information is given to the system to enable it to carry out the cali-
bration in exactly the manner the user desires. Multiple procedures
can be developed, edited, tested and stored on disk, so that the : -
calibration technician can then run them repeatedly using the “cali- ' g s
brate’ program. : - i Samvnt

BCHC volts
i
F10 Procedure meny

Calibrate

his program allows the operator to select the approved cali-
bration procedure and then forces all subsequent action to fol-
low the defined sequence, causing every calibration performed with
that procedure to be identical. Easy to follow displays prompt the
operator through the entire process with the minimum of interven-
tion. This approach, when combined with sophisticated checks on
. . Esc dbort
data entry and instrument control, prevents both simple errors and o s
catastrophic mistakes. B Ratioe

Fi8 Coatinee

lasiractions

Recall Results

lIresults are stored on a hard disk. As results accumulate on this

disk, they can be archived onto floppy disks for long term stor-
age. The program allows the operator to track and search through
past results, review them on the screen, and print out selections in
the form of calibration certificates.

| Fiia 16-16-198 Tine 13:19:8 |
e e e |




Certificate Generator

CERTIFICATE COLUBN HEADINGE

T B a—— l\/l ost users have their own preferred format of calibration
Pl ke (G| v A | certificate. This password protected section of the software
' allows the user to modify the standard system calibration certificate
and store up to 20 alternatives on disk for future use.

Borderline oaioe 3 78 %

hbsolute specification
#/pm/d specification
Error

% Erpon of spec
% Margin of spec
Fass/hail
M G

lumn Renu

System Manager

£ | Tope lim'ni nuaber | Code

=t | he important management functions of the software are con-
ﬁf'@ iglig i | tained in this password protected program. It allows a user to
I Dok | 1asts ! o format and back-up disks, to delete files and also provides other
7 general disk utilities.

Additionally, it can be used to archive selected results onto floppy
disk, and search for information on the instruments calibrated by
b oo, the system — a highly useful inventory management function. For
4 gﬁﬁu nanber | al. example, theinstrument database can be interrogated to determine

ode nuaber

location which instruments are due for calibration during a certain week.

t
i
3
H
.

e
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SYSTEM ANALOG PERFORMANCE

To specify performance at the remote end of the analog lead assembly

{either the Datron 4102/4112 carts or the Datron PLK-1 and PLK-2 lead kits),
add the following uncertainties to the specifications of the calibrator being

used in the system.

CONTROLLER CONFIGURATIONS

These are the configurations of the cantrollers that will support
the 4101B software package.

1) 4103 (IBM-XT)

DCV: No additions required a)
ACV: 1mVto 100mV ranges, 100kHz to 1MHz: add 2%R-+3%FS (typical)

1V and 10V ranges, 300kHz-1MHz: add 0.3%R+0.1%FS b)

Volt X Herz product: 2 X 107 maximum c}

No other additions required d)

e)

Resistance: 1M range: add 10ppmR f)

10MQ range: add 100ppmR g)

100MQ range: add 1000ppmR h)

No other additions required

Del: No additions required
ACI: No additions required

4101B SOFTWARE SPECIFICATIONS

Program size: 1.5Mbytes

Maximum number of procedures: 999

Typical procedure file size: 10kbytes

Maximum number of certificate designs: 20

Typical certificate file size: 8kbytes

Maximum number of instruments: 32000

Typical instrument file size: 120bytes

Disk Operating System: PC DOS 3.0 or later
MS DOS 3.0 or later

a)

b)
c)
d)
e)
f)
g)
h)

IBM-XT System Unit (includes 640K RAM,

one 360K floppy disk drive, a 20M hard disk, and
Asynchronous Communications Adaptor)

Parallel Printer Adaptor

Color Card

Color Monitor

Keyboard

IBMPCDOS (3.0 or later)

|BM Basic

Ziatech ZT 1488A and z8Bx 20 IEEE-488 interface cardst

2) 4103A (HP VECTRA)

HP Vectra PC Model 60 (HP 72460AU) {includes 640K RAM,
one 1.2M floppy disk drive, a 40M hard disk, and keyboard)
Serial/Parallel Interface (HP 24540A)

Multimode Video Adaptor (HP 45981A)

Multimode Color Adaptor (HP 45984A)

12" Color Monitor (HP 35741B)

HP Vectra PC DOS (HP 45951A)

HP Vectra PC Basic Interpreter (HP 45952A)

Ziatech ZT 1488A and zSBx 20 IEEE-488 interface cardst

3) 4103B (COMPAQ)

a)

Compag Portable {1- Model 3 (includes 640K RAM,

one 360K floppy disk drive, a 10M hard disk, parallel printer interface,
asynchronous communications interface,

keyboard, and integral monitor)

m c) Ziatech ZT 1488A and zSBx 20 IEEE-488 interface cardst
tAvailable as Datron part number 440127
4103 41037 41038 4104

GENERAL 4102/4112 {IBM XT) (HPVECTRA) (COMPAQ) (EPSON)
POWER 100/120/220/240V+10% 120/220/240V+10% 115/230V+5% 120/220/240+10% 120/220/240+10%
SUPPLY 50Hzor 60Hz 50Hzor 6Hz 50Hzor 60Hz 50Hz or 60Hz 50Hzor 60Hz
POWER
CONSUMPTION 20W 500W 500w 180w 7w
{Approx.)
OPERATING
TEMP. 0°Clo50°C +15°Cle +32°C +5°Cto +40°C +10°Cto +40°C +5°Cto+35°C
STORAGE
TEMP. -40°Cto 70°C +10°Cto +43°C -65°C10+75°C +0°C1060°C +5°Cto+43°C
DIMENSIONS 912mm X 706mm X 827mm 439mm X 500mm X 610mm 500mm X 530mm X 645mm 190mm X 450mm X 350mm 100mm X 441mm X 347mm

(36" X 28" X 32 5") (162" X 196" X 24"} {19.8" X 206" X 225") (15"X17.7" X 139" (4" X 174" X 13.7")
{HX W X D)

Opt. 11:

912mm X 1180mm X 827mm

{36” X 465" X 32.57}
WEIGHT 80kg (176 Ibs) 28kg {65 Ibs) 27kg (60 Ibs) 12kg (26 Ibs) Bkg (17 Ihs}
WARRANTY 1 year 1 year 1 year 1 year 1 year




n the world of programmable precision measurement, the Datron
CALIBRATO R S range of Calibrators, Automated Calibration Systems and Digital
CALIBR AT_I ON SYSTEMS Multimeters represents the very best.

AND DIGITAL MULTIMETERS  Ashortform catalogue is available with information on the complete
TO SUIT EVERY NEED range of Autocal Digital Multimeters. Additionally, there are individ-
ual data sheets on each instrument which contain more detailed

information and full specifications.
Contact us now and we will be pleased to send you the information
you require.

Datron Instruments reserves the right to make changes in materials,
specifications or accessories without notices.

IBM is a registered trade mark of International Business Machines Corp.
HP is a registered trade mark of Hewlett Packard Co.
COMPAQ s a registered trade mark of Compaq Computer Corp.

I NS T KK UMENT S Cipher is a registered trade mark of Cipher Data Products Inc. 1032/10k/H/1086
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DATRON INSTRUMENTS INC.
4126 S:\W MARTIN HIGHWAY STUART FLORIDA 33497 USA
TELEPHONE: {305) 263-0935 FAX' (306) 286-4631
TELEX: 525724 TOLL FREE: 1-800-327-0938

DATRON INSTRUMENTS LIMITED
HURRICANE WAY NORWICH NAS 6J8 ENGLAND
TELEPHONE: (0603) 404824
FAX: (0B03) 483670 TELEX: 975173

DATRON EHE INSTRUMENTS INC,
48508 MILMONT DRIVE FREMONT CA 94538 LISA
TELEPHONE: (415) 651-2340 FAX: (415) 651-2366




