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Shatters performance barriers
of speed and accuracy!
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The Fluke Corporation is pleased to hereby grant GIDEP
(Government-Industry Data Exchange Program) permission to reproduce the
manuals listed in the attachment. Permission is granted on the condition
that you legibly reproduce on the copies the legend "Reproduced With
Permission".

Itis our understanding from your request dated January 23, 2001,
that the purpose for copying these manuals is to include them in the GIDEP
database, and that the material won't be copied for any other purpose.

Thank you for your cooperation, and for your interest in Fluke.

Sincerely,

Beverly A. Summers
Paralegal
Fluke Corporation
Intellectual Property Law Dept.
Direct: (425) 446-5770 [voice]

(425) 446-5117 [fax]
beverly.summers@fluke.com [e-mail]
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Finally!

A system multimeter
with both high speed
and high accuracy!

The HP 3458A Multimeter shatters
long-standing performance barriers
of speed and accuracy on the produc-

‘tion test floor, in R&D, and in the
calibration lab. The HP 34584 is
simply the fagtest, most flexible, and
most accurate multimeter ever offered
by Hewlett-Packard. In your systern
or on the bench, the HP 3458A saves
you time and money with unprece-
dented test system throughput and
accuracy, seven function measurement
flexibility, and low cost of ownership.
. Select a reading rate of 100,000
readings per second for maximal test
throughput. Or achieve highest levels
of precision with up to 81/2 digits of
measurement resolution and 0.1 part
per million transfer accuracy. Add to
this, programming compatibility
through the Hewlett-Packard Multi-
meter Language [HPML] and the
HP 3458A's simplicity of operation
and you have the ideal multimeter for
your most demanding applications.
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de Volts

« Sranges: 0.1 V1o 1000V

= B12to 4112 digit resolution

* Up to 100,000 readings/sec
(412 digits)

* Maximum sensitivity: 10 nV

* 0.6 ppm 24 hour accuracy

* 8 ppm (4 ppm optional) / year
voltage reference stability

Ohms

= Oranges: 10 Q to 1 G2

* Two-wire and four-wire Ohms
with offset compensation

= Up to 10,000 readings/sec
(5122 digits)

* Maximum Sensitivity: 10 pQ
» 2.2 ppm 24 hour accuracy

pereverun. FUMCTION/RANGE T
OHMF

Tont .

hizplay./ Window

ACDGI

Resst _ Addrass

ac Volis
= 6 ranges: 10mV to 1000 V
+ 1 Hz to 10 MHz bandwidth

= Up to 50 readings/sec with all
readings to specified accuracy

= Choice of sampling or analog
true rms technigues

* 100 pprn best accuracy

dc Curxent

* 8ranges: 100 nAto1 A

= Up to 3,000 readings / sec
(512 digits)

* Maximum sensitivity: 1 pA

= 13 ppm 24 hour accuracy

HP 3458A Multimeter performance features

Maximu
« 100,000

ac Current

¢ Sranges: 100 A to1 A

+ 10 Hz to 100 kHz bandwidth
* Up to 50 readings/sec

= 500 ppm 24 hour accuracy

Measurern ‘ 1
* 100,000 ref

Frec&uency and Period
oltage or current ranges

= Frequency: 1 Hz to 10 MHz
» Period: 100 nsfo 1 sec

* 0.01% accuracy

* ac or dc coupled

+ 200 functy
* Post-pro
internal nf




Access high speed and
accuracy through a powerful,
convenient front panel

1. Display
+Bright, easy-to-read,
L ; vacuurm flourescent display
NUMERIC /USER et . E «16 character alpha-numeric display
e : o R to eagily read data, messages,

. o . ’ . AR (&, and commands
f’— F_ E— @ 3 ¥ 2, Standard Function/Range Keys

m " Error 3 *Simple to use, for bench
l 4 l IE L H 6 EE G measurements of dcV, acV, Ohms,
—— & i current, frequency and period
- v "‘ i O *Select autorange or
i'] |2 i3 @ ‘ . T manual ranging
- oot ey : i § 3. Menu Command Keys
= ; : g i *Immediate access to
; eight commeon commands
*Shifted keys allow

simple access to
complete command menu

4. Numeric/User Keys
+ Numeric entry for constants and measurement
parameters
» Shifted keys (f0 through £9) access up to ten
user-defined setups ‘

5. Volts/Ohms/Ratio Terminals
= Gold-plated tellurium copper for minimum thermal emt
» 2-wite or 4-wire Ohms measurements
*de/de or ac/dc ratio inputs

6. Current Measurement Terminals
» Easy fuse replacement with fuseholder built into terminal

7. Guard Terminal and Switch ‘
» For maximumn common mode noise rejection

8, Front-Rear Terminai Swifch
* Pasition selects front or rear measurement terminals

Maximum Speeds
* 100,000 readings/sec
at 412 digits {16 bits)
+ 50,000 readi External Qutput
at Sz d?gllrtlsg Pese ' « Programmable TTL output pulse with
v 6,000 readings/sec ‘ 5 modes for flexible system interface
"at 612 digi%s » Defaults to a voltmeter complete pulse

» 60 readings/sec - ‘
at712 dgigits Reax Input Terminals External Trigger Input

iy .
= 6 readings/sec For convenient

s ‘ li-IP-IB Interface Connector
at 812 digits

Measurement Set-Up Speed
= 100,000 readings/sec over HP-IB
or with internal memory

= 110 autoranges/sec
+ 200 function or range changes/ sec

* Post-processed math from
internal memory

- ﬁ" !&:n-.-.f.mi\mmf-.unﬂ‘.“ R
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Special Supplement () ;‘E&'—E; g
Standards Laboratory Applications

Built-in standards deliver extraordinary transfer accuracy.

The HP 3458A Multimeters built-in de voltage accuracy for 10V de over 10 minutes is 0.1 ppm.
and resistance standards reduce the number of links
inthe traditional calibration chain—thereby reducing
the potential opportunities for compounding of
human. environmerntal or systematic errors.

Gold-plated tellurium copper input terminals
minimize thermal emf{ errors. Resistance measure-
ment accuracy is increased using the HP 3458A’
four-wire and offset-compensated ohms capabilitics.

Further the short-term stability and 8! digit Four-wire ochms cuts out lead resistance errors, while
resolution of the HP 3458A make it exceptionally offset-compensated ohms measures and removes
aceurate compared with other instrumentation. thermally-induced voltage offset errors in series with

. . the measur .
Reading-to-reading measurements vary no more ement path

than 001 ppm rms of the 10 V range, and transfer

Transfer accuracy: traditional calibration method vs.
the new HP 3458 A Multimeter procedure*

NATIONAL DC NATIONAL AC NATIONAL DC NATIONAL AC
STANDARDS STANDARDS STANDARDS STANDARDS

l ! — i

PRIMARY DC PRIMARY AC PRIMARY DC ' PRIMARY AC
STANDARDS STANDARDS STANDARDS STANDARDS

l ! P }

WORKING OC WORKING AC | WORKING DG WORKING AC
STANDARDS STANDARDS STANDARDS STANDARDS

l Lo ! l

RATIO RATIO RATID RATIO
TRANSFERS CALIBRATOR TRANSFERS TRANSFERS CALIBRATOR TRANSFERS

ADJUSTMENT VERIFICATION - VERIFICATION
PATH PATH PATH

ADJUSTMENT PATH HP 3358A

MULTIMETER © MULTIMETER

Trreelitional calibration chain for de and ue voltage. HP 34584 calibration chain with reference standards
built in for increased verification confidence.

“=haded areas indicate where potential error sources can be detected.




Automatic internal adjustments provide

higher confidence levels,

The huilt-in reference standards of the HP 3458A
and its automatic internal measurement systems can
adjust all ranges of all functions~reducing crrors to
levels comparable sith some of the best metrology
practices. )

For instanees, auto-calibration can adjust for
operating temperatures between 0 to 60 degrees
Celsius, removing measurement circuit errors caused
by the environment. The HP 3458A also automari-
cally records the temperture in non-veolatile memory
as part of each calibration process. So by comparing
that reading with an external source, you can easily
determine whether re-calibration of the HP 34584
i e,

The accuracy of the internal references is assured
by the exacrting design of alt components. The voltage
reference is a temperature-stabilized solid state

zener reference, A proportional temperature control
loop senses the chip temperature of the reference
device and reduces the temperature drift to less than
0.15 ppm per Celsius degree. And the internal refer-
ence resistor has a temperature coefficient of 1 ppm
per Celsius degree,

Recently, 1 and 10 V Josephson Junction
Arrays were acquired from the National Institute
of Standards and Technology for use in verifying
our voltage standards. To date, measurements
have been repeatable to a few parts in 104 In
addition to traditional procedures, the 10V array
is also in use in verifying the exceptional accu-
racy of the HP 3458A.

HP 3458A analog-to-digital converter linearity measurements
using Josephson Junction Array standards

0.08

|

Ercor {ppm of 10 volts)

-10 -5

+5

Input {vaolts)

The HP 3458A% internal auto-calibration algorithm transfers external
SOQCE Qeerraey WIith lower ervoy than most cormemercially aoailable dividers.
Meuswrements using o Josephson Junction Array confirmed linearity of the
HP 2458A5 ancddog-to-digital converter desiogn to within % 0.05 ppm R SOME
etredts The hold e shows the e ofell measurements.




Unique verification procedures identify errors throughout the
traceability chain.

As the diagram on the first page indicates, transfers that are independent of the verification
typical multimeters are both adjusted and verified loop. 5o if errors have been introduced—whether in
using the same calibrator, and the same ratio transfers technigue, cabling or the instruments used to gener-
hetween the standards in the traceability chain. Thus, ate calibration values—these errors will be caught.
if a transfer within the chain contained a systematic
erroy; or inadvertant human error, that error would he
propagated throughout the calibration process and
verification might be compromised.

The HP 3458A Multimeter, however, makes ratio

This calibration technique—unigue to the
HFP 3458 A—enables you to identify errors anywhere
in the traceability chain, from primary standards to
final values.

Long-term dec and ac accuracy are exceptional.

With the HP 3458A% high-stability option, basic same accuracy 2 years after calibration that you would
deaceuracy is only 4 ppm one year after calibration get within 24 hours using ordinary multimeters. For
to an external source. example, accuracy over 40 Hz o 1 kHz is 100 ppra.

For ac voltages, auto-calibration provides the

HP 3458A voltage reference drift

B
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Drift {ppm of reading}
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This stability plot shows the distribution of voltage references used in the HP
3458A Multimeter: For optional increased long-term stability, Hewlett-Packoird
hand picks the wwits that exhibit characteristios within the shaded area.




New analog-to-digital converter design increases speed
dramatically—without sacrificing accuracy.

The HP 3458A gives you 8% digit dc voltage
measurements at 6 readings per second—and
measurements are still quiet with integration over
10 power line ¢ycles. For example, on the 10 V range,
the peak noise between measurements is just
0.1 ppm (0.02 ppm rms). At 1000 power line cycle
integration, you can get 2 readings per minute with
noise reduced to 0.03 ppm peak (0.01 ppm rms).

The HP 3458A% unique digitizing ac voltage
measurements are also fast. For example,a 1 Hzac
voltage measurement only takes 6 seconds without
the usual settling error—which reads at 120 ppm
of 10 V rms.

The key to this accuracy and speed performance
is Hewlett-Packard's analog-to-digital converter
design, which is a major advancement of the multi-
slope integrating algorithms we pioneered.

With this converter, the aperture of integration
is set anywhere from 500 nanoseconds to 1 second,
in 100 nanosecond increments. The converter is
capable of resolving to more than 30 bits of accuracy
(28 bits = 8% digits). Or, you can get 100,000 readings
per second with 4% digits of resolution. With this
programmability, the HP 3458A Multimeter provides
incredible speed as well as extraordinary accuracy.

Non-volatile state storage means faster, simpler, more accurate

test procedures.

Non-volatile state storage of a program configura-
tion simplifies procedures considerably—and
reduces the possibility of error. With ornly a few
keystrokes, the execution of the same configuration
can be repeated exactly.

Sirnilarly, an entire test sequence ¢an be stored
and executed with a function key on the front panel
of the multimeter, or even from a controlling computer.

Built-in math functions also save time by sim-
plifying data retrieval. Math capabilities include null,

percent change, dB, dBm, statistics, thermistor con-
versions, RTD conversions, scaling, digital filtering
and limits testing, Ratio test setups are simplified
by the built-in ratio function that measures dc/dc
or ac/dc ratios.

The language of the HP 3458A Multimeter is
“plain English” and is extremely easy to use. Because
it is plug-compatible with other HP multimeters,
there is no need to relearn programuing Or reprogram
if the others are in use.

Extensive built-in security measures provide calibration

confidence and efficiency.

The non-volatile security system of the HP
3458A locks in calibration constants—and is only
accessible via passwords you assign to authorized
users. Thus, no unauthorized adjustments can be
made. The use of passwords provides far greater
security than systems which employ a single key for
all instruments with the same model number.

Further, 2 built-in calibration counter automati-
cally advances each tirne the HP 34584 is unlocked.
By tracking the number of calibrations and comparing

The most convincing test of the HP 3458A’s incredible speed and accuracy will
. be one you devise yourself, under your own test conditions and specifications.
- To arrange to put the HP 3458A to the test soon, please contact your local

HP sales office.

against the count expected, any unrecorded calibra-
tions can be detected.

Secured messages can be stored and recalled,
to ensure that calibration notes always stay with the
multimeter. This simplifies tracking and saves you
from having to duplicate your efforts in future tests.

Asafinal security measure, an internal switch is
also provided which would force would-be tamperers
to physically remove the multimeter’s covers.

[ﬁf) HEWLETT 0
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Data subject to change,
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The HP 3458A Multimeter for:

High test system
throughput

Faster testing

= Up t0 100,000 readings/sec

* Internal test setups > 200/sec

* Programmable integration
times from 500 ns to 1 sec

Greater test yield

* More accuracy for tighter
test marging

*Up to 812 digits resolution

Longer up-time

* Two-source (10V, 10k0)
calibration, including ac

» Self-adjusting, self-verifying
auto-calibration for all

functions and ranges,
including ac

High resolution
digitizing

Greater waveform
resolution and accuracy
* 16 bits at 100,000 samples/sec
= 18 bits at 50,000 samples/sec
*12 MHz bandwidth
* Timing resolution to 10 ns
* Less than 100 ps time jitter
* Over 75,000 reading

internal memaory

Flexible digitizing software

= Powerful, easy-to-use analysis
software for HP 9000
Series 200/300 Computers

* Subprograms for waveform
acquisition, data transfer, FFT,
IFT, and data presentation

Calibration lab
precision

Superb transfer
measurements
» 81,2 digits resolution
* (.1 ppm de Volts linearity
+0.1 ppm dc Volts

transfer capability
*0.01 ppm rms internal noise

Extraordinary accuracy
* 0.6 ppm for 24 hours
in de Volts

* 2.2 ppm for 24 hours in Ohms
» 100 ppm mid-band ac Volts
* 8 ppm (4 ppm optional)
PEer year voltage reference
sablty
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For High Test System Throughput

*Faster system start-up
*HP Multimeter Language (HPML) compatible

*Faster measurements and setups
*100,000 readings/sec in 4 1/2 digits
*50,000 readings/sec in 5 1/2 digits
*200 function or range changes/sec

*Longer system up-time

The FIP 3458A Systen Multimeter
heightens test performance in three
phases of your production test:

faster test system start-up, faster test
throughput, and lower cost of owner-
ship through longer system uptime,
designed-in reliability, and fast and
easy calibration.

Faster system start-up
The value of a fast system multimeter
in production test is clear. But it is also
important that the dmm programs
easily to reduce the learning time for
new system applications, The Hewlett-
Packard Multimeter Language (HPML)
offers a standard set of commands
for the multimeter user that consist
of easily understood, readable
. commands. Easier programming
' and clearer documentation re-
duce system development time,

Faster measurements
and setups
" Now you can have a system
\ dmm with both fast and ac-
. curate measurements, The
. HP 3458A optimizes your
\  measurements for the
\ right combination of
Y accuracy, resolution,
\ and speed. The
5 HF 3458A Mudtimeter
Y fifs your needs from
412 digit de Volts
measurements at
\ 100,000 per sec-
S ond, to B
\ digit dc Volts

it

measurements at 6 per second, or
anywhere in between in 100 ns steps.

Even the traditionally slower
measurement functions, such as ac
Volts, are quicker with the HP 34584,
For example, you can measure true rms
acV at up to 50 readings per second
with full accuracy for input frequencies
greater than 10 kHz.

Besides high reading rates, the
HF 3458A's design was tuned for the
many function and level changes
required in testing your device. The
HF 3458A can change function and
range, take a measurement, and output
the result af 200 per second. This js at
least 3 times faster than other dmms. In
addition, the HP 3458A transfers high
speed measurement data over HP-IB or
into and out of its 75,000 reading
mermnory at 100,000 readings per second.

You can reduce your data transfer
overhead by using the unique non-
volatile Program Memory of the
HP 3458A to store complete measure-
ment sequences. These test sequences
can be programmed and initiated from
the front panel for stand-alone opera-
tion without a controller.

Finally, the HP 3458A Multimeter
makes fast and accurate measure-
ments. Consider the HP 34584's
0.6 ppm 24 hour de Volts accuracy,

100 ppm ac Volts accuracy and its
standard functions of dcV, acV, del,
acl, Ohms, frequency and period.
Greater measurement accuracy from
your dmm means higher confidence
and higher test yields. More functions
mean greater versatility and lower-
cost tesf systems,

Longer system up-time

The HF 3458A Multimeter performs a
complete self-calibration of all
functions, including ae, using high
stability internal standards. This self-
or auto-calibration eliminates measire-
ment errors due to time drift and
temperature changes in your rack or

on your bench for superior accuracy.
When it's time for periodic calibration
to external standards, simply connect

a precision 10 V de source and a
precision 10 kQ resistor. All ranges and
functions, including ae, are automat-
ically calibrated using precision internal
ratio transfer measurements relative to
the external standards.

The HF 3458A's reliability is a
product of Hewlett-Packard's "10 X"
program of defect reduction. Through
extensive environmental, abuse, and
stress testing during the design stages
of product development, HP has
teduced the number of defects and
early failures in its instruments by a
factor of ten over the past ten years.
Qur confidence in the HP 3458A's
reliability is reflected in the low cost of
the option for two additional years of
refurn-to-HP repair. This option (W30),
when combined with the standard one-
year warranty, will give you three years
of worry-free operation.
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For High Resolution Digitizing

« 16 bits at 100,000 samples/sec

* Effective rates to 100 Msamples/sec

* Signal bandwidth of 12 MHz

* 10 ns timing with < 100 ps jitter

* Waveform analysis software

Easily acquire waveforms
Simple, application-oriented commands
in the Hewlett-Packard Multimeter
Language (HPML) make the task of
waveform digitizing as easy as
measuring dcV. Simply specify the
sweep rate and number of samples.

Integration or

track-and-hold paths

The HI 3458A gives you the choice of
two configurations for high speed
measurgments: 8 150 kHz bandwidth
integrating path with a variable
aperture from 500 ns to 1 second or a
12 MHz bandwidth path with a fixed
2 ns aperture and 16 bit track-and-hold.
Use the integration path for lower
noise, but use the track-and-hold path
to precisely capture the voltage at a
single point on a waveform,

Attenuxtors |

Dipitizing
Configurations

Direct sampling function

The HP 3458A has two sampling
functions for digitizing wave-forms:
direct sampling and sequential or sub-
sampling, With direct sampling, the
HP 3438A samples through the 12 MHz
path followed by the 2 ns track-and-
hold providing 16 bits of resolution.
The maximum sample rate is 50,000
samples/second or 20 1s between
samples. Samples can be internally
paced by a 0.01% accurate timebase
with time increments in 100 ns steps.
Data transfers directly to your
computer at full speed of into the
dmm’s internal reading memory.
Waveform reconstruction consists of
simply plotting the digitized voltage
readings versus the sampling interval
of the imebase.

Sequential sampling function
Sequential or sub-sampling uses the
same measurement path as direct
sampling; however
sequential sampling
requires a periodic input
signal. The HF 353A
will synchronize
to a trigger point
on the waveform
set by a level threshold
or external trigger,
Once synchronized, the dmmm automat-
ically acquires the waveform through
digitizing successive periods with
tirne increment steps as small as 10 ns,
effectively digitizing at rates up to
100 Msamples/second, All you specify
is the effective timebase and the num-
ber of samples desired, the HP 3458A
automatically optimizes its sampling to
acquire the waveform in the least
amount of time. Then, for your ease
of use, the HF 34584 automatically
re-orders the data in internal memeory
to reconstruct the waveform.

HP1B
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Waveform analysis software
The HP 9000 Series 200/300 Computer
waveform analysis software option
turns your HP 34584 and your
computer into an easy-to-use, high-
resolution single channel digitizer,
The Option 005 Waveform Analysis
Software Library of subroutines will
help you extract parametric data from
your test signal, compare it with limits,
and perform FFT analysis. Scaled,
annotated results are displayed

either as frequency spectra or

fime records on your

computer display.




For Calibration Lab Precision

* 812 Digits resolution
* 0.1 ppm dcV linearity

* 100 ppm acV absolute accuracy
* 4 ppm/year optional stability

In the calibration lab, you'll find the
HP 3458A's B12 digits to have extra-
ordinary linearity, Jow internal noise,
and excellent short term stability. The
linearity of the HP 3458A's Multislope
A to D converter has been characterized
with state-of-the-art precision. Using
Josephsen Junction Array intrinsic
standards, linearity has been measured
within £0.05 ppm of 10 Volts. The

HP 3458A’s transfer accuracy for 10
Volts de is 0.1 ppm aver 1 hour £ 0.5°C.
Internal noise has been reduced to less
than 0.01 ppm rms yielding 812 digits
of usable resolution. So, the right choice
for your calibration standard dmm is
the HP 3458A.

dcV stability
The long term accuracy of the HP 3458A

is a rernarkable 8 ppm per year —
4~ more accurate than many system
“y dmumns are after only a day, Option

\ 002 gives you a higher stability

voltage reference specified to 4
4 ppm/year for the ultimate
\ performance.

y
.
\\

Reduced-error resistance

The HP 3458A doesn't stop with
accurate deV. Similar measurement
accuracy is achieved for resistance, acV,
and current. You can measure resistance
from 10 pQ to 1 GO with midrange
accuracy of 2.2 ppm.

Finaily, the HP 34584, like its HP
dmmum predecessors, offers offset-
compensated Ohms on the 10 ) to
100 k£ ranges to eliminate the errors
introduced by small series voltage
offsets. Usable for both two- and four-
wire ohms, the HP 34584, supplies a
current through the unknown
resistance, measures the voltage drop,
sets the current to zero, and measures
the voltage drop again. The result is
reduced error for resistance
measurements.

Precision acV

The HP 34584 introduces new heights
of true rms ac volts performance with a
choice of traditional analog or a new
sampling technique for higher accuracy.
For calibration sources and periodic
waveforms from 1 Hz to 10 MHz, the
HP 3458A's fpre-t:isian sampling
technique offers extraordinary accuracy.
With 100 ppm absolute accuracy for

45 Hz to 1 kHz or 170 ppm absolute
accuracy to 20 kiHz, the HP 3458A will
enhance your measurement capabilities.
Accuracy is maintained for up to 2
years with only a single 10 Volt de
precision standard. No ac standards are
necessary. For higher speed and less
accuracy, the analog tnie rms ac
technique has a midband absolute
measurement accuracy of 400 ppm
using the same simple calibration
procedure. With a bandwidth of 10 Hz
to 2 MHz and reading rates to
50/second, the analog technique is an
excellent choice for high throughput
computer-aided testing.

Easy calibration

The HP 3458A gives you low cost of
ownership with a simple, two-source
electronic calibration. With its superior
linearity, the HP 34584 is fully cali-
brated, including ac, from a precision
10 V de source and a precision 10 kQ
resistor. All ranges and functions are
automatically calibrated using precise
internal ratio transfer measurements
relative to these external standards. In
additon, the P 3458A's internal
voltage standard and resistance
standard are calibrated. Now you can
perform a self-verifying, self- or auto-
calibration relative to the HI 3458A's
low drift internal standards at any time
with the ACAL command. So, if your
dimin's environment changes, auto-
calibration optimizes your
measurement accuracy.

Calibration security

Unlike other dmms, the HP 34584 goes
to great lengths to assure calibration
security. First, a password security code
"locks" calibration values and the self-
calibration function. Next, you can
easily store and recall a secured
message for noting iterns, such as
calibration date and due date. Plus, the
HP 2458A automatically increments a
calibration counter each time you
"unlock” the dmm - another safeguard
against calibration tampering. If you
have a unique situation or desire
uitimate security, use the internal dmm
hardwired switch to force removal of
the instrument covers to perform
calibration.
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Introduction

The HP 3458A accuracy is specified as a part per million
{ppm) of the reading pius a ppm of range for deV, Ohms,
and dcl. InacV and acl, the specification is percent of
reading plus percent of range. Range means the name of
the scale, e.g. 1V, 10V, etc.; range does not mean the full
scale reading, 8.g. 1.2 V, 12 V, etc. These accuracies are
valid for a specific time from the tast calibration,

Absolute versus Relative Accuracy

Al HP 3458A accuracy specifications are relative to the
calibration standards. Absolute accuracy of the HP 3458A
is determined by adding these relative accuracies to the
traceability of your calibration standard. For dcV, 2 ppm is
the traceability error from the HP factory. That means that
the absolute error refative to the (.S, National Bureau of
Standards (NBS) is 2 ppm in addition to the deV accuracy
specifications. When you recalibrate the HP 34584, your
actual traceability error will depend upon the errors from
your calibration standards. These errors will likely be
different from the HP error of 2ppm.

Example 1: Relative Accuracy; 24 Hour

Operating temperature is Teal +1°C

Assume that the ambient temperature for the
measurement is within £1°C of the temperature of
calibration (Tcal). The 24 hour accuracy specification for a
10 V dc measurement on the 10 V range is 0.5 ppm +
0.05 ppm. That accuracy specification means;

0.5 ppm of Reading + 0.05 ppm of Range

For reiative accuracy, the error associated with the
measurament is:

(0.5/1,000,000 x 10V} + (0.05 / 1,000,000 x 10V) =
+ 5.5 uV or 0,55 ppm of 10V

Errors from temperature changes
The optimum technical specifications of the HP 34584 are
based on auto-calibration {ACAL) of the instrument within
the previous 24 howrs and following ambient temperature
changes of less than +1°C. The HP 3458A's ACAL
capability corrects for measurement errors resulting from
the drift of critical components from time and temperature.
The following examples illustrate the error correction of
auto-calibration by computing the relative measurement
error of the HP 34584 for various temperature conditions.
Constant conditions for each example are:

10V DG input

10V DC range

Teal =23°C

90 day accuracy specifications

Digitizing 22

Systern Specifications 24
Ratio 25

Math Fenctions 25
General Specifications 26
Ordering Information 27

Example 2: Qperating temperature is 28°C;
With ACAL
This example shows basic accuracy of the HP 3458A
using auto-calibration with an operating temperature
of 28°C.
4.1ppmx 10V) + (0.2 ppm x 10V) = 43V
Total refative error = 43 uV

Example 3: Operating temperature is 38°C;

Without ACAL

The operating temperature of the HP 3458A is 38°C,
14°C beyond the range of Teal +1°C. Additional
measurement errors result because of the added
temperature coefficient without using ACAL.

{4.1 ppm x 10V) + (0.2 ppm x 10V) = 43.uV

Temperature Coefficient (specification is per °C):
{0.5 ppmx 10V + 0.01 ppm x 10V) x 14°C = 71V

Total error = 114 uV

Example 4: Operating temperature is 38°C;
With ACAL
Assuming the same conditions as Example 3, but using
ACAL significantly reduces the error due to temperature
difference from calibration temperature Gperating temp-
erature is 10°C beyond the standard range of Teal +5°C.
(4.1 ppm x 10V) + (0.2 ppm x 10V) = 43 4V
Temperature Coefficient (specification is per °C):
{0.15 ppm x 10V + 0.01 ppm x 10V) x 10°C = 16 .V

Total error = 59 uV

Example 5: Absolute Accuracy; 90 Day
Assuming the same conditions as Example 4, but now
add the traceability error to establish absolute accuracy.
{4.1 ppm x 10V) + (0.2 ppm x 10V} = 43V
Temperature Coefiicient (specification is per °C):
(0.15 ppm x 10V + 0.01 ppm x 10V) x 10°C = 16 pV

HP factory traceability error of 2 ppm:
(2 ppm x 10V} = 20V

Total absolute error = 79 gV




1 f DC Voltage

DC Voltage

— Additional ercor from Teaf +1°CG
Temperature Coafficient P oo without ACAL.

Maximum . Input {ppm of Reading + ppm of Range) / °C : 2 Addtional eror rom Teal  5°C.

Range FullScale  Resolutlon  Impedence T 7
' Without ACAL With ACAL — 3 Specifivations are for PRESET,
100mV  120.00000 10nV >10GQ 1241 015 +1 o NRLC 100,

3 4 For fixed range and Teal +1°C.
1v 1.200060000 10 nV > 10 GO 1.2+04 015+ 0.1 ‘ ValkSover ful 7nge. For 24 hour

10V 12.0060000 100V > 10GQ 0.5+ 0.01 0.15 +0.01 | ' aceuracy without fixed range, adtd

: 0.05 pom of Range to 10V, 0.5
100V 120.000000 Ny 10 MOt 1% 2+04 015+ 041 . ofﬁaﬁgre el V?gend 5ppm of o

1000V 105000000 100V 10MQ£1% 2+0.04 015+ 0.01 s Range o 0.1 V specifications.
Specifications for 90 day, 1 year, and
o 2 year are within 24 hours and+ 1° G

ACCUI’&CW {ppm of Reading + ppm of Range) L - oflast ACAL; Teal 2 5°C.

} . .. 'For High stablity (Option 002)

Range 24 Hour 1 90 Day & : . subtract 1.5 ppm of Reading from 90
- e day, a4 ppm of Reading from 1 or

100 mv 25+5 50410 oo 2 year acouracy.

' f Add 2 pom of reading acditional error
v 15+03 46+ 1 - for HP tagtory Iracaabilty of 10V de
v 0.5+0.05 41402 . fo US NBS, Traceatility error is the
- absolute eror refative to Natlonal
100V 25403 60403 ! Standards assotiatod with the
1000 V 6 25401 6.0+0.1 : source of last extarnal calibration.

Add 10 ppm X (Vin/ 1000) 2
adcitioral error for inputs > 100 V.

Transfer Accuracy
10 Min, Tref £ 0.5°C Conditions

Range (ppm of Reading + ppm of Range) .
+ Following 4 hour warm-up. Full scale to 10% of full scale:

100 my 05+05 + Measurements on the 1000 V range are within 5% of the initial
Y 0.3+0.1 measurement value and following measurement setfling.

10V 0.05 + 0.05 » Tref is the starting ambient temperature. .

+ Measurements are made on a fixed range using accepted
100V 05+01 metrology practices.

1000V 1.5+ 0.05

Settling Characteristics
For first reading or range change error, add 0.0001% of input voltage step additional error.
Reading settling times are affected by source impedance and cable dielectric absorption characteristics.

Additional Errors Noise Rejection {dB) 7
Applies for 1 12 unbalance in the

AC NMR # AC ECMR ! DCECMR . LG Jeactand + 0.1% of the line

NPLC < 1 0 %0 10 Hoguancy cuenty set or

NPLC =1 60 150 £ 140 For ling frequency +1%, ACNMR
— Is40 0B for NPLC2 1, or 80 0B
NPLC 210 60 150 . for NPLC 2 100, For fine fra-

Ty -quency t 5%, ACNMR Is 65 dB
NPLC =100 70 160 ! for NELC 2100,

NPLC = 1000 80 170

*

Range  Multiplier

ppm of Range (log scale)

001 0 1 10 1000
Integration Time in Number Power Line Cycles
{NPLC, log scale)




Reading Rate (auto-zero 0f)

Selected Reading Rates:

'S
100.600

2000

o
p=1
<

g

&

Readings/Sec {log scale)

1

Aperture ’J..é‘s '8

‘U‘ns Wus  1ms 'mmslwoms 15
NELC 00001 080T ol 01 1 ER

No.of Digits [ysy 1 5w Al"' e era

NPLC  Aperture?  Digits

Readings / Sec
A-Zoro Off  A-Zero On

! For PRESET; DELAY 0; DISP
OFF; GFORMAT DINT.

£ Apsrture is selected indapendent

0.0001 1dus 45

1000007 4,900

of ling frequency (LFREQ).

0.0006 topus 55

50,000 3.500

Thesa apertures arg for 60 Hz
NPLC valuas where

0.01 167 us 6.5

5,300 960

INPLC = 1 /LFREQ. For50Hz
and NPLC indlicated, aperturg

0.1 167 ms 6.5

592 245

will increase by 1.2 and reading
rates will decrease by 0.833.

1 16.6 ms 75

60 29.4

3 For OFORMAT SINT.

10 0.166s 8.5

6 3

100 85

36/min 18/ min

1000 8.5

36/min 1.8/min

Maximum input

Integration Time (log scale)

Temperature Coefficient (auto-zero o)

For a stable gnvironment + 1°C add the
following additional error for AZERQ OFF

Range
100mv-10V
100V -1000 v

Error
SuvrC
500 pvrC

2/ Resistance

Rated Input

Non-Destructive

Hito LO + 1000 V pk

£1200V pk

LO to Guarg 200V pk

+350 V pk

Guard to Earth + 500 V pk

£1000 V pk

Input Terminals

Terminal Material: Gold-piaied Tellurium Copper
Input Leakage Current: <20 pA at 25°C

Two-wire and Four-wire Ohms (OHM and OHMF Funetions)

Maximum

Range Full Scals Resoiution Source

Current 4

Test
Voltage

Open
Circuit

Maximum
Lead R (OHMF)

Maximum
Series Offset
(OCOMF ON)

Temperature Coefilclent
{ppm ot Reading + ppm of Range) / °C

Without ACALS With ACALE

100 12.00000 10 u2 10 mA

01V 12v 200

001v

3+1 141

100 2 120.00000 10 2 1 mA

I RY 12V 200 Q

001V

3+1 141

1kQ 1.2000000 1mA

100 p2

1.0V 12V 150 &

0tV

3+9041 1+0.1

10kQ 12.000000 TmQ

100 pA

10V 12V 1.5kQ

01V

3+04 1+0.1

100 kQ 120.00000 10mQ 50 pA

50V 12V 1.5kQ

a5V

3+01 1+0.1

1 MQ 1.2000000 100 mQ SpA

50V 12V 1.5k

3+1 141

10 MQ 12.000000 1Q 500 nA

50V 12V 1.6k

20+ 20 5+2

wOMQ 7 120.00000 100 500 nA

S0V 5V 1.5kQ

160 + 20 25+2

1GQ7 1.2000000 100 @ 500 nA

50V 5V 1.5kQ

1000 + 20 250 + 2

4 Curent! sourca is 1 3% absolute
accuracy.

Additional error from Teal £1° C
without ACAL.

Additional error from Teal + 5°C.

Measurement s computed from
10 M 0 parafis! with inpul.




. Accuracy’ {ppm of Reading + ppm of Range) Soosfcatonsae for PREGET
pecifications are for A

flange 24 Hour 2 90 Day 3  1Year3 2 Yoar ¥ © NPLC 100: OCOMP ON.,
100 543 1545 15+5 20 +10 2 Teal 11C
T Specifications for 90 day, 1 year,
. 1000 3+3 10+5 : 12+5 20”9 ; : and 2 year are within 24 hours
1k 2402 8+05 10+05 1541 | and £1°C of last ACAL;
. o Teal £ 5°G.
10 kQ 2+02 8+05 ’ 10+05 15+1 Add 3 porm of reacting addiional

541 - aror for HP factory traceabifty of
100 kQ 2+02 8+05 10+05 15+1: . J0KQ 1o USNBS. Tracoabiftyis

1 MO 1041 1242 15+2 2044, . “the absolite error relative fo
: © - National Standards associated

1M 20+5 50410 H0+10 75+ 10 : with the source of last exteral
100 MO 500 + 10 500+ 10 500 + 10 0.1% +{0 calfbration,

160 0.5% + 10 0.5% + 10 05% + 10 1%+ 10

Two-Wire Ohms Accuracy
For Two-Wire Ohms ( OHM ) accuracy, add the following offset errors to the Four-Wire Ohms ( OHMF ) accuracy
24 Hour; 50 m2. 90 Day: 150 mfd. 1 Year: 250 mQ. 2 Year: 500 mQ

Additional Errors Selected Reading Rates ¢ : .
. ; FOR PRESET; DELAY 0; DISP

. Readings / Sec . OFF; OFORMAT DINT
NPLCS  Aperture Digits Auto-Zoro Off - Auto-ZeroOn " . ouuic o GCOMP ON, the

0.0001 148 45 1000007 - -4,900 . maxfmum reading rates wh be
. H - ’ .. . slower.

00006  10us 55 50,000 | 3,500 15 Ohms measurements a rates

P © < NPLC 1 are subect to potenlial
o 167us 65 5300 | -, 960 noise pickup. Care must b taken

0.1 1.66 ms 65 592 . 245 ! . to provide adequate shialding and
F— - guarding to maintain measurement
1 16.6 ms 7.5 60 - . 294 . acturacles,

P .6 Aperture Is selgcted independant
10 01665 73 8 o 3 { . offine frequancy {LFAEQ).
100 75 36/min | i 18/min . Thaesa apertures are for 60 Hz

— © NPLC values where T NPLC =
- i | /LFREQ. For 50 Hz and NPLC

| i . indicated, aperture will increase by

Measurement Consideration L e saeatn
MP recommends the use of Teflon* cable or othar hlgh | by0.8ss.

impedanca, low dielectric absorpfion cable for these "7 For OFCRMAT SINT.
measurements. :

—
2
o
Q
@
=
)
&
&
m
o
a
Q
E
[= 3
[

=it T - et Y Teflon is a registerad trademark of

01 01 _ [ 10 100 1000 . i B duPbnt de Nemours and Co.

Integration Time in Number Power Line Cycles  Maximum Input
{NPLC, log scale)

Rated {nput Nun-l)'eéfructive

z S ————————
Range Multipiler HitolO 1000 V pk +1000:V pi

oast0s x| ' HI&LOSensetoLO  +200Vpk +350'V- pk
kR to W00k x1 —
1Mit 15 LO to Guard +200V pk +350 ¥ pk

oMo x2 Guard to Earth +500 V pk £4000V pk
100 MQ x120 S

160 §1200

Temperature Coefficients (AutozeroOffy +
Settling Characteristics . For aslable environment + 1°C add the followi
[+
For first reading error following range change, add error for AZERC OFF. (ppm of Range) /°C
the totat 90 day measurement error for the current Range  Error Range Error

range. Preprogrammed settiing delay times are for 0a 50 1MQ 1
< 200 pF external circuit capacitance.

1000 50 10 MQ 1
1kQ 5 100 M
10k2 5 16GQ
100k 1




3/DC Current

rrent (pCi Function). e LT o . 1
T —— T ‘ n o * ‘Addifional error from Teal +1°C. :
Tempersture Cosificient - without ACAL.
(bom of Reeding + ppm of Range /) " Additional error from Teal + 5°C.

: 1 2 .
b - : ‘ ‘ Without ACAL WIIﬂACAL Specifations aro for PRESET
- 100nA . 120,000 - - 1pA 452 k)i 0. ‘ 10 + 200 2450 NPLC 100:
LA 1200000 1pA 2K 0, 2420 245 . Teal 11°C.
e e ¢ ‘ T ‘ e Spacifications for 90 day, 1 year, and
1o|,lA : ; 12.000000 R 1 DA - W i | 10+ 4 2+1 . _2_yearare_wifhin_24haursand +1°C
S0 100HA T 120,00000 10pA 0 ) ' 1043 2+1 oflast ACAL; Teal £5°C. . .
o EMCERE T ; i Add 5 ppm of reading addiional error
O AmA 12000000 100pA 0. 10+2 2+1 for HP tactory traceabilly to US
i0mA - 12,000000 ) L - NBS, Traceabiiity efror is the sum of .
s Imd; 12 _ 104 il 10+2 241 the 10 and 10 kQ tmceabily
100mA - 12000000 - .. 10nA L0 25+2 241 , values.

"1A _"1050‘00‘00 - 1000A 0. <t u 25+3 242 - Typlealacouracy.

Range ~ FullScale Resolution

. 'Aocuracy 3 (ppm Readfng ¥ ppm Hange)'
2 ‘ : 24Hour4 ™ - ‘ 1 Year § 2Year’
10 + 400 : 30 + 400 35 + 400
10440 0 0 15 44 20+40 25 +40
1045 0 id54 20410 25+10
1045 0o 2048 2548
10+3 S R ‘ 2045 2545
1043 B4 2045 %54+ 5
%4+3 30. - 35+5 40 +5
100410 0 UETI004100 104+10 15410

Measurement Considerations
. . HP recommends the use of Teffon cable or other high
inpul current step additional error. Headmg setllln . impedance, low dielectric absorption cable for low
times: can be effected by source impedance and - gurrent: measurements. Current measurements al rates
cable dlelectric absorptton characterlstics ‘ 1" « NPLC 1 are subject to potential noise pickup:
: : iy © “Care'must be taken to provide adequate shielding
‘ Addltiona! Efi‘OI‘S R 3 o and guardmg to maintain measurement accuracies.

Selected Reading Rates’ o
7 ; . .,
“NPLC ‘ Aperture & Digits Readings / Sec S%:ﬁf%ﬁf LAY 0; DISP OFF:

0.0001 14ps 45 4,900 8 Aperture is selocted indspendent of

line frequency (LFREQ). These

0.0006 10us 55 3,500 apertures are for 60 Hz NPL values

where TNPLG = 1/LFREQ. For
001 167ps 65 960 50 Hz and NPLC indicated, aperturs

1 ; will iicraase by 1.2 and reading rates
04 : 167 ms 6.5 245 G by 0855
1 : : 16.6 ms 75 - 294

A0 0166s 75 3
100 ‘ 75 18/ min

aximum Input

R o Rated Input - NeinDestructive
itolO - = +1.5Apk <125 Ams

Fntegrai[on Time In Number Power Line Cycles 1 1OtoGuard- . +200 V pk +350 V pk
e - NPLC, log scale) - - ' Guard to Earth £500V p £1000V pk

o 'Mullip_ller’- -'
AL 100 .
R T

LA




4/ AC Voltage

General Information

The HP3458A supports three techniques for measuring true rms AC voltage, each offering unique capabilities Thé’ desired
measurament technique is selected through the SETACY command. The ACV functions will then apply the chesen method
for subsequent measurements.

The following section provides a brief description of the three operation modes along with a summary table he!pfui m
choosing the technique best suited to your specific measurement need.
SETACV SYNC Synchronously Sub-sampled Computed frue rms technique.

This techmque provides excellent linearity and the most accurate measurement results. It does
require that the input signal be repetitive { not rancdom noise for example ). The bandwmih |n ithis
mode is from 1 Hz to 10 MHz.

SETACV ANA  Analog Compuling true rms conversion technique.

This is the measurement type at power-up or following an instrument reset. This mode works well
with any signai within it's 10 Hz to 2 MHz bandwidth and provides the fastest measurement speeds

SETACV RNDM Random Sampied Computed true rms technique.

This technique again provides excellent linearity, however the overall accuracy is the Iowest of the
three modes. It does not require a repetitlve input signal and is therefore well suited to \mdeband
noise measurements. The bandwidth in this mode is from 20 Hz to 10 MHz.

Selection Table

Best Repetitive Readings)/ Set;
Technique Frequency Range Accuracy Signal Required Minimum  Maximum

Synchronous Sub-sampled 1 Hz - 10 MHz 0.010% Yes 0.025 . 10:

“ Analog 10Hz - 2 MHz 0.03% No 08 - 50
Random Sampled 20 Hz - 10 MHz 0.1% No U

Synchronously Sub-sampled Mode (cv Function, seracy svne) L

- 1 Additienal ermor beyend +1°C,
Temperalure Cc.mﬂlt:iaﬂ‘lT i " butwithin' £ 5°C of fast ACAL.
Range Full Scale Maximum Resolution input Impedance {% of Reading + % of Range) J ‘*C For ACBAND »2 Mz, use

X — o 10 mV range tempsrature
10 my 12.00000 10nV 1 MQ + 15% with < 140 pF 0002+002 . . - cosfficiant for all ranges.

100 mv 120.0000 100 nv 1 MQ £ 15% with < 140 pF 0.001 400001 | - ' 2 Specilications apply full scale to
] —  10% of full scafe, DC < 10% of AC,
1V 1.200000 tuv 1 MQ 1 15% with < 140 pF 0.001 +0.000t | - = . sine wave input, crest factor = 1.4,
- . T i and PRESET. Within 24 hours
10V 1200000 10V 5 1MQ +2% with < 140 pF 0.001+00001 : | and +1°C of st ACAL
100V 120.0000 100 v 1 MQ + 2% with < 140 pF 0.001 +0.0008 * Peak (AC+ DC) input limited to
1000 V 1050.000 1 my 1MQ +2% vith < 140 pF 0.001+00001 | ol scel orl ranges

. Add 2 ppm of reading addional

) ' S . efror far 4P factory traceabliity
AC Accuracy 2 St " of 10V DC to US NBS.

24 Hour t0 2 Year (% of Reading + % of Range)

ACBAND <2 MHz

1Hzto 40 Hzto 1Kz to Wihzto 50KHz to 100 kHz fo 300 kHiz o 1 MHz to
Range 40 Hz 1kHz 0kHz 50 kHz 100 kHz 300 kHz - 1MHz 2MHz

10mv 003+0.03 00240011 00340011  01+0011 0.5+0.011 404002 :

100mV-10V  0.007+0004 000740002 001440002 00340002  008+0002  0.3+091 1 +0,01 15 +0.01
100V 002+0004 00240002  002+40002 003540002 01240002  0.4+001 1.5+ 0,01

1000 V 004+0004 00440002  006+0002 012+0002  03+0002 3

AC Accuracy continuad on follo wing page.




AC Accuracy continued: 24 Hour to 2 Year (% of Headlng +%of Range) -

ACBAND >2 MHz

G Bho 06z 105 4MHzZio B MHzte
“ Range "1 100kHz -t MHz o BMHz 10 MHz

S10mv . 0094006 124005 0.07:+ 204008
C100mV-10V 0.09+006 204005 440071 44008 15+04
S100V 04240002 o .

"*1ooov L 034001

‘Transfer Accurac - ‘
3 Y 1 Resolution is the valus of AES

_Hangc B . <% of Reading Conditions ‘ ; : command.or parameter. 4
H00mV-100V - {0.002 + Resolutionin %) .+ Following.4 Hour warm-up o2 Agﬁ{ﬁoza;egorﬁey;:% :Lr"c. but
. — - ; « Wit i within £.5°C of las| = .
AR Lo  Within 10 Min and = 0.5°C of the reference measurement (% of Range) 1°C. For ACBAND
+ 45 Hz to 20'kHz, sine wave input > 2 MHz, usa 10 V¥ range

+ Within £10% of the reference voltage and frequency temperature coeffciant.

AC + DC Accuracy (ACDCV Function)'
S ForACDCY Accuracy apply the follcwing addmcnal error tothe ACV accuracy {% of Range)

DC: < 10% of AC Volitage - ‘
" Hange. - ACBAND <2 MHz -+ ° ACBAND 52 _H!-Iz : Temperalurc Coeificient 2

Aomy 0.00 N ‘ 7008
-%“1oomv 1000V, 0.008 g, S 00025

‘DC>10%oiACVoitage | CTERTIL

v ifange . . < ACBAND<ZMHz . ACBAND>?2 Temperature Coetficient 2
my o i e7 .. 018
_}100mv 1000V - 007 LU0 . .0.025

' _Additional Errcrs

! 3Apply the following additional 8rrors as apprcpn _
Bt - . Frarnsss efror mctudmg instrument

' ~ Input Frequency i : - foadmg
Vi . - 1
Souroeﬁ Lo 0_1 MHz . 1-4MHz . 4-8M CrestFactor  Resolution Mu!lipiiec

0@l o D T 1-2  {Resolution in %) x 1
'50.Q Tarmination . 0.003 Ak T ‘ ©2-3  {Resolutionin%)x2
_1~7sn"ra‘rm|nat,ion? 0004 © . o2 R 3-4  (Resolutionin %) x3
i gson TR T 1 45 (Resolulion In %) x5

Reading :Rates 5

Reééﬁng time fs the sum of the

ACBAND Low - - Maximum Sec / Reading . | % Resolution Maximum Sec / Reading Sac,/ Reading shown for your
configuration. The tablos will yiald

o ‘ 1' 5Hz - 65 ‘ o - 0.001-0.005° 32 the slowest reading rate for your .
Co e 20 B o DOs-001 65 ﬁ;’ﬁ%ﬁ'ﬁ’;ﬂ;ﬁ%ﬁﬁ?m‘”
20-100H2 - 12 Cinn ©h 0 001-0.05 32 ARANGE OFF,.
o 1o0-500H 032. S p05e0d 0.64
" I‘>500Hz TR TR 0.32

P R 0.4

Scltling Characteristic
: There is no mstrumen! setthng reqmred

mmon Mcde Flejection :
For1 kﬂ lmbaiance in LO lead, » 90 dB, DC to: 60’3Hz o




High Frequency Temperature Coefficient Maximum Input

For outside Teal £ 5°C add the fotlowing error. v
(% of Reading) / °C o Rated Inpul  Non-Destrictive

Froqueney Hito LO 1000 V pk + 1200V pk
Range 2.4 MHz 4.10 MHz LO to Guard +200V pk + 350 Vpk
Homv-1v 0.02 0.08 GuardtoEarth 500V pk £1000 V pk
0WY-1000V 0.08 0.08 Volt - Hz Product 1x108 L

Analog Mode (acv Funciion, SETACY ANA)

" Additional error beyond £1°C,
R
1 Temperature Cosfficient (I + but within £ 5°C of last ACAL
Range Full Scals Maximum Resolution input impedance {% of Reading+ % of Range)/°C; ~ . - ;
; - Spagifications apply fufl scale to

10mv 12.00000 10nV 1 MQ £ 15% with < 140 pF 0.003 + 0.006 ' o © 1720 full scale, sinewave input,

. i : =14, ET.
100mV 120,000 1000V 1MQ15%with < 140 pF 0.002+ 0.0 a et of

1v 1.200000 iy 1 M0 £ 15% with < 140 pF 0.002 + 0.0 P - lastACAL
T . Maxi sl 4oy
10V 12.00000 10 v 1 MQ £ 2% with < 140 pF 0.002 + 0.0 P m‘gﬁg’ n@fﬂ i imited 0

100V 120.0000 100 uv 1 MQ £ 2% with < 140 pF 0.002 + 0.0 P - Add 2 ppm of reacing adltional

- N i grror for HP factory traceability of
1000V 1050.000 1mv 1 MQ £ 2% with < 140 pF 0.002 + 0.0 Lo £ 10V 00 lo US NBS,

AC Accuracy?
24 Hour to 2 Year (% Reading + % Range)

10Hzto 20Hz to 40Hzto M0Hztoe  20kHzto S0kHzto  100kHito ~ 250kHzto = S00KHzta  1MHzto
Range 20 Hz 40Kz 100 Hz 20 kHz 50 kHz 100 kHz WOKMz | 600KHZ i 1MHz - 2 MHz

10 mv 044032 0154025 006+025 0.02+025 0154025 074035 4407

100my-10V 044002 015+0.02 006+001 002+001 0I5+4004 0.6+0.08 2+05 3406 - b« 10+5

100V 044002 0154002  006+001 0034001 0154004 054008 2405 . 3408 B2
1000V 0424003 047+0.03 008+002 0.06+0.02 015+0.04 06+02 i

AC + DC Accuracy (ACDCY Function) i

For ACDCY Accuracy apply the following additional error to the ACV accuracy. (% of Reading + % of Har'lg.ejé ' 3 acanal eror beyond 41
" ' itior, i7°C,

DC < 10% of AC Voltage DC > 10% of AC Vollage L © but within % 5°C of last ACAL.
) (% of Reading + % of Range) /°C.

Range Accuracy Temperature Coetficient 3 Accuracy Temperature Coelficle!iﬂ? ’
10 mv 0.0+02 0+0.015 0.15+3 0+006 |
100mv-1000V 0.0+0.02 0+0.001 : 0.15+0.25 0+0.007 . . : :

Additional Errors
Apply the following additional errors as appropriate to your particular measurement setup.
Low Frequency Error (% of Reading ) ~ Crest Factor Error (% of Reading)

ACBAND Low - CrestFactor Additional Error

Slgnal © 10Hz-1kHz 1-10kHz >10kHz 1.2 )
Frequency NPLG > 10 NPLC > 1 NPLC> 0.1 . .

200 - 500 Hz 0:15 2-3 0.15
500 - 1 kHz 0.015 0.9 3-4 0.25
1-2kHz 0 02 4-5 0.40
2-5kHz 0 0.05
5-10 kHz 0 0.01




Sec f.ﬁ?adlng .

" ACBANDLow ~  NPLC. ~ ACV

. ACTOV

E10H 10 12

1

2 A khz 140 1

o

-_zmﬂz 3 0;1, 1

002

b settllng Characteristlc

+For first reading o range change emor using default delays add 01% of input step additional error.

The following data applies for DELAY 0.

- Function ACBAND Low

QCCompgngm ‘

Satﬂlng Time

0.5secto 0.01%

AV >10Hz

DC < 10%AC
G > 10% 0.9'56c 10 0.01%

10 Hz -1 kHz

0.5sects 0.01%

1 kHz =10 kHz

0.08.56¢ 10 0.01%

0.015 secto 0.01%

2 10kHz

" Meximur Input

- Common Mode Rejection

Rated Input

Non-Destryctive .

‘Hitol0 - © 1000V pk

£1200V

- LOtoGuard 2200V pk

£350 Vpk':: ¢

 Guard to Earth %500V pk

£ 1000V pk

%108

Voit - Hz Product -

Random Sampled Mode (AOV Function sErAcv RNDM) -

‘ mm " Full Scale

Temperature Coefficlent 2

Inpui impedanea (% of Reading + % of Range ) / °C

10my: ‘:'120.0000 oV

Mnxlmum Resolution

1 M0t 15% with < 140 pF 0.002 + 0.02

_100mV 12000000 - 100TV

1 MR £ 15% with < 140 pF-

0.001 +0.0001

AV 012000000 . gy

1 MQE15% with < 140pF ~ 0.001 + 0,001

1OV 1200000 0 10V

1 MO ¥ 2% with < 140 pF " 0.001 + 0.0001

00V - 120.0000 - 1001V

* 4 MO E 2% with < 140 pF

0.001 + 0.0001

f1'o]o‘u_v ' ‘1050000' 1mV

1 MQ £ 2% with < 140 pF 0.001 +0.0001

AC Accuracya

- 24Hourto2 Year {% of Fleadlng +%of Range)

© ' ACBAND <2MHz .

ACBAND > 2 MHz

| ]3?“ L Ak a0
Range 10KHz 300 ke

100 kHz1o - 300 kHzio . TN
1. MHz

1MHzio 4MHzto BMHzio
5MHz  8MHz -~ 10MHz

20Hzto 100 kHzto
100kHz - 1MH2

CA0mY - o 054002 ¢ 440.02

01+0.05 124005 34007 2040.08

“100.mV - 10 V. 0.0840.002 0.3+0.01

1+0.01

0.1+0.05 . 2+0.05 44007 44008 15401

400V 0.1240002. 04+0.01

0.12+40.002

1.5¢0.01

0.3+0.01

1000V 034001 - - -

For1 k€ imbalance in LO lead, »90 dB, DG - 60 Hz.

1 For DELAY:-1; ARANGE OFF

ForDELAYO NPLC .1, unspecified
reading rates of grealar than 500/
Secarepossrble

2 Addiional eror beyond £1°C,
butwithin £5°C of lastACAL.
FarACBAND > 2 MHz; use
10 mV range remperarure
coefficient for ail ranges.

Specmca!rons apply from fulf
seale Io 5% of full scate, OC -

< 10% of AG, sine wave inp#t,
crgst facior = 1.4, and PRESET.
Within 24 hours and +1°C of last
ACAL.

Add 2 ppm of readrng addmona.'
drfor. for HP taclory traceabifity of
10VDC1gUSNBS. -~

Max:mum DCis limited fo 400V
inAcv !uncfron




AC + DCV Accuracy (acocv Function)
For ACDCV Accuracy apply the following additional error to the ACV accuracy. (% of Range).

DC < 10% of AC Voltage

0C >10% of AC Voltage

ACBAND ACBAND Tempesatura ACBAND
Aange <2 MHz » 2 MHz Coefficient ! <2MHz Cop 2 MHz

ACBAHD

Temperature
Coefficlent !

10myv 0.09 0.09 0.03 0.7 Y

L 0.18

100 mV - 1KV 0.008 0.09 0.0025 0.07 Y

- 0.025

Additional Errors o
Apply the following additional errors as appropriate to your particular measurement setup. (% of Reading)

Input Frequency 2 Crest Factor  Resolution Multiplier

Source R 0-1MHz 1-4MHz 4-8MHz  8-10MHz 1-2 {Resolution in %) %1

00 0 2 5 5 2-3 (Resolution in %) x 3

50 Q Termination ~ 0.003 0 3-4 (Resolutidn in %) 5

0
75 Q Termination  0.004 2 4.5 (Resolution in %) x 8
3 t

50Q 0.005 10

Reading Rates High Frequency Temperature Coefficient .-

. SeciReading For outside Tcal +5°C add the following errar:
% Resolution ACY ACDCY {% of Reading) / ¢

0.1-0.2 40 39 Range 24 MHz 4. 1oim-|z' '

0.2-0.4 11 96 10my-iv 0.02 0.08

04-06 27 24 10V - 1000 V 0.08 0.08

06-1 1.4 11 P
1-2 08 05

2-5 04 0.1

25 0.2 0.022

Common Mode Rejection
For 1 kQ imbalance in LO lead, >90 dB, DC io 60 Hz.

Settling Characteristic
For first reading or range change error using
default delays, add 0.01% of input step
additional error. The following data applies

for DELAY 0. Maximum Input

Function  DC Component Settling Time Rated input Ncn-DLstri:‘ntive

ACV DC <10% of AC  0.5secto 0.01% Hito LO

1000 V pk £1200V pk

BC >10% of AC 0.9 secto 0.01% LO to Guard 200V pk + 350\/ pk

ACDCY  No instrument settling required.

Guard to Earth

+500 V pk

Volt - Hz Product

1x108

£ 1000 V'pk

1 Additional error beyond +1°C, but

within +'5°C of last ACAL.
{9% of Reading} /°C.

For ACBAND >2 MHz, use
10 mV range lemperaturé
coafficient for all ranges.

Flatness error inchiding
instrument loaoing.

For DELAY -1; ARANGE OFF.
For DELAY 0 in ACY, the
reading rates are identical to
ACOCV.




57 AC Current

""Ac 0urrent (Acr and ACDCI Functlons) riitaro oo 1 B
. fitional error bey °C,

: . Maximum . Shuf " Burden Temperature Coefficient / within 5 °C of ldst ACAL.
errue o FuEIScaIa . Resolution ;- Reslsiz . - Voltage (% of Reading + % of Range) / °C Specrﬁcatrons apply full scale to

10040A; 1200000 100pA L7300 0.1V 0.002+90 1420 il scale, for sine wave
L m— : — et : inputs; crest factor = 1.4,and
SR 0 1.200000 0 10A 2100 0V 0.002+0 followinig PRESET within 24 hours
TR R - " ot - and £1°C of last ACAL ...
U 1OMmA 12, : . ; T I ‘
_ 10__: ©o X200000 0 10 nA ‘ : 0.1V 0.002+0 ‘ Add5ppmormadmgaddrtranar
100 mA: 1200000 . ' -100nA 19 ‘ 025V 0.002+0 arvor for HP factory traceabiiy to

. — s US NBS. Traceability is the sum of
1A :1050000‘ “pA S QA g1 B Y 0.002 + 0 the 10 Viand 10 4Q traceability

i . : s I8 : . . valuss.
AO Accufacy 2: L ' L & Typical peiformance.
Coe 24 Hour to 2 Year % Readmg +% Flange) i ‘ P 1 KHZ iméimurm on the 100 1A

. range o
So o i0HRw o @0Hzte oo 45HETo0 0 - 100 Hzio 5kHzto 20 kHzto S0 kHzto
r_m‘l_nge S oNMz o 45Hz D100 L SkHE 20 khiz 50 kHz 3 100kHz 3

100pAf - 044002 | 0154002 0.0640.02 0.06+0.02
1mA- 100mA 0440027 0154002 . 0.064002 " 0034002  006+0.02 044004  055:0.15
‘1A 0408 016002 0084002 0 014002 034002 140,04

i ACs DG Accuracy (ACDCI Function)_ | ‘
R _-\For ACDC!I Accuracy apply the following addmonal or fo'the ACI accuracy.
S ‘(% of Reading + % of Range). . T ‘

S Advitional errer bayond £1°C, but

- PGS 10% of AC L ©rDCx10%ofACT within 5 °C of last ACAL.
- AGOUPBEY Temperatiire Costficient 5 1 Acedracy, Tempeiature Coefficlent 5 {9% of Reading + % of Range} /°C.

0.005+.0-.02: 0.0 +0.001 U 0B 025 L 0.0+0.007

‘ Addltlonal Errors
Apply the followrng addltronal efrors as appropna your particular measurement setup.
jLow Frequency Error (%otReading) * - ‘ iCrest Factor Error (% of Reading)

L T ~ACBAND Low o Lo Crest Factor Additional Error
S!gnal o W0Mzethbiz o 1-10KHz T U >10KHZ 1-2 0

o Frequency NPLC>10 - NPLC>T . NPLEOA -
U 200-500H2 0 .. 015
5001 KkHz S ools
A-2KHz
'2“?.'5”"1 e
8- 10kHz

2-3 0.15
3.4 0.25
4-5 0.40

 Reading Ratess

U e . Mesimum Sec | Repding - 6 R bELAw‘ARANésorr
ACBANDLow . i Al ACDE For DELAY 0; NPLG.3, unspecified
20H: - S 1. o e reading rates of greater than 500 / sec

2z 1 1o COTNE : opasspe.

 210kH




Settling Characteristics

For first reading or range change error using default delays, add .01% of input step additional ervor for 1he B
100 pA to 100 mA ranges. For the 1 A range add .05% of input step additional error.

The following data applies for DELAY 0.

Function

ACBAND Low

DC Component

Settling Time

ACI

210 Hz

DC < 10% AC

0.5sec 10 0.01%

DC > 10% AC

0.9sectn 0.01%

ACDC

10 Hz-1 kHz

0.5secto 0.01%

1 kHz - 10 kHz

0.08 sec to 0.01%

2> 10 kHz

0.015 sec t0 0.01%

Maximum Input

Rated Input

Non-Destructive

iteLO

+15Apk

<1.25Ams

L0 to Guard

£200V pk

+350 V pk

Guard to Earth

£500 V pk

£1000 V pk

Frequency / Period Characteristics

6 / Frequency / Period

Voltage (AC or DC Coupled)
ACV or ACDCV Functions !

Current (AC or DC Coupled)
AC) or ACDCI Functions !

. T The seutce of requancy
- measuroments and the
measuramant input coupling are

Frequency Range 1 Hz - 10 MHz

1Hz—- 100 kHz

determined by the FSOURCE
command.

Perlod Range 1 sec—-100ns

1sec—10ps

Aangs dependant, 360 ACH for

Input Signal Range 700 Vrms -1 mV rms

1A ms—10yAms

specific range impadance vaiues.
Gata Time is determined by the

Input Impedance 1 MG £ 15% with < 140 pF

0.1-1000Q2

specifiad measurement resolulion.

Accuracy

24 Hour - 2 Year
Range 0°C-55°C

1Hz-40 Hz
15-25ms

0.05 % of Reading

40 Hz - 10 MHz

25 ms - 100 ns 0.01 % of Reading

Measurement Technique:
Reciprocal Counting

Time Base:
10 MHz £ 0.01%, 0°C to 55°C

Level Trigger:
+500% of Range in 5% steps

Reading Rales

For Maxiraum Input specified to fixed
range oparation. For auto range, the
maximum speed is 30 readings / sec

Resolution GateTime >  Readigs / Sec *

for ACBAND 2 1 kHz.

0.00001% 15 = 9,95

© . Actual Reading Spesd is the longer
- of 1 perlod ol.the inpul, the chosen

0.0001% 100 ms 86

- gate time, or the defaulf reading

0.001% 10 ms 73

time-out of 1.2 sec.

001% tms 215

0.1% 100 s 270"

Trigger Filter:

Selectable 75 kHz Low Pass Trigger Fnler L

Slope Trigger:

Positive or Negative




7 / Digitizing Specifications

-General Information S5 SRy

 The HP 34584 supports three independent methods for signal digitizing. Each method is discussed befow fo aid in

- selecting the appropriate setup best suited to your specific:application.
DEV. " . Standard DCV function. -

SR /i This mode of dighizing allows signal acquisition at rates from 0.2 readings / sec at 28 bits resolution
-10 100 k readings / sec at 16 bits.-Arbitrary:sample apertures from 500 ns to 1 sec are selectable

- with 100.ns resolution. Inpist voltage ranges cover 100 mV to 1000 V full scale. Input bandwidth
varies from 30 kHz to 150 kHz depending on the measurement range.

- Direct Sampling DC Coupled’ gasurement technique.

Direct Sampling AC Coupled. measurement technique.

n these modes the input is sampled through a track / hold with a fixed 2 ns aperture which yields a
16 bit resolution resutt. ‘The sample rate is selectable from 6000 sec / sample to 20 ps / sample with
100 ns resolution. Input voltage ranges cover 10 mV peak to 1000 V peak full scale. The input

bandwidth islimitedtojz‘MHz.f-- : ,
Sub-Sampling ( Effective time sampling ) DC Coupled.

Sub-Sampling ( Effective time sampling ) AC Coupled.
These techniques implement synchrarious sub-sampling of a repetitive input signal through a track /
hold with a 2 ns sample aperture which yields a 16 bit resolution result. The effective sample rate
is settable from 6000 sec / sample 1010 ns / sample with 10 ns resolution. Sampled data can be

.. time ordered by the instrument and ottput to the HP-IB, Input voltage ranges cover 10 mV peak to
1000 V peak fufl scale. The inpit Baridwidth is limifed to 12 MHz.

 Summary of Digitizing Capabllities

‘Technlgue - - - -Funetlon Input Bandwiji_iljij__'}‘ Best Accuraqy Sample Rate

Standard - Dev ~/DC-150khz |

- 0.00005 - 0.01% 100k / sec

- Directsampled  DSDC/DSAC DC- 12Nz _

0.02% 50k/sec

:‘ /Sub-gampled .- SSDC/SSAC. . DC-12MH

0:02% .. . 100 M/ sec (effective)

DC Volts Digitizing (Dév

S coinput < Offset
:.Range .~ impedance .- Volage !

= Settling Time®

CIA00mY 10100 <BuV o B0KHz: |

10 0.01% of Step
50 us

"

20 ps

UV 100 B 150KHz
10V 0 1000 - <Epv Hz"

20us

CmV o foMa . <50y

200 s

o OMQ - <500uY

eading + Offset

N aximum Sémple Rate '(see 00V for moro data)
———
' -Readings/sec ‘Resolution < . Aperture

100k - 1sbils . 08ps

ootk tebts | 4y

Bk .o 1BbitsT L 6Bus

20048

Sample Timebase
Accuracy: 0.01%
: Jitter: < 100 ps rms

[External Trigger
‘ Latency: < 175 ng 2
‘ + Jifter: < 50 ns rms
" Level Trigger
" Laténcy: < 700 ns
Jitter: <50 ns rms

1 £1°C of an AZERO or within 24
hqurs and .+1°C of fast ACAL:

2 < 75 ns variabitly between
mutiple HP 3458As.




Dynamic Performance

100 mV, 1V, 10V Ranges; Aperiure = 6 s

Test Input {2 x full scale pk-pk)

Result

DFT-harmonics 1kHz

<-96 dB

DFT-spurious 1kHz

<-100dB

Ditferential non-inearity  dec

< 0.003% of Range

Signal to Nolse Ratio 1 kHz

> 96 dB

Direct and Sub-sampled Digitizing (osoc, bsac, $spc and SSAC Functions)

Input

Range ' Impedance

Oftset
Voltage ?

Typicat
Bandwidth

10mv 1 MQ with 140 pF

<50 v

2 MHz

100 mV 1 MQ with 140 pF

<90V

12 MHz

1V 1 MQ with 140 pF

<800 pv

12 MHz

10V 1 M& with 140 pF

<Bmv

12 MHz

100V 1 M with 140 pF

< B0mV

12 MHz ?

1000 V 1 MQ with 140 pfF

< 800 mV

2 MHz3

DC to 20 kHz Performance
0.02 % of Reading + Offset2

Maximum Sample Rate

Sample Timebase

Function Readings / sec

Resolution

Accuracy: 0.01 %

§SDC, SSAC:

100 M (effective}? -

16 bits

Jitter: < 100 ps rms

DSDC, DSAC 50k

16 bits

External Trigger

Dynamic Performance

100 mV, 1V, 10V Ranges; 50,000 Samples / sec

Latency: < 125 ng 5
Jitter: <2 ns rms

Level Trigger ;
Latency: < 700 ns :

Test Input (2 x full scale pk-pk)

Result

DFT-harmonics 20 kHz

<- 80dB

Jitter: < 100 ps, for 1 MHz full scale input

DFT-harmonics

1.005 MMz

<-60dB

DFT-spurious 20 kHz

<-90dB

Differentiaf non-linearity 20 kHz

< 0,005 % of Range

Signal 1o Noise Ratlo 20 kHz

> 66 dB

1 Maximum DC voltage fimited fo
400V G in DSAG o SSAC
 funclions.

? £1°C and within 24 hours of last -
- ACALACY.

3 Limited 1o 1 x 108 V-Hz proctuct.

Effective sample rate is
dstermined by the smallest time

- incromentused during
synchronous sub-sampiing of the
repetitiva input signal, which is
10ns.

? < 25 ns variability between
- mutiply HP 3458As.




8 / System Specifications

) nctlon—Range—Measurement
“ The tima required to program via HP-1B a new asurement configuration, tngger a reading, and return

- the result 1o a controller with the following instrument setup: PRESET FAST; DELAY 0; AZ RO ON:
- OFORMAT SINT; INBUF ON.

i 0.~ FROM Confliwration Description ST HPAB Fate 7 Subprogram Rate ; Using HP .9¢°°3.9'f95 950,
DEV<ToVioDCV< 10V . i T 180/ sec. 340/ sec A o
- .any DCV/OHMS toany DCV/OHMS - - Bb/sec 110/ sec PR
~ any DCV/ OHMS to any DCV/ OHMS with DEFEAT ON . 150/ sec 270/ se¢

71 TOor FROM-any DCI - = : : 70 /s8¢ 90/ sec
- TO or FHOM any ACV or ACI o - ‘ 75/3e¢ 90/ sec

:_ Selected Operating Flatesz
Fi o ; . Rale
: qDCVAutorange Rate (100 mVie 10 V) Con 1107 sec
*-‘Executesnmptecommand changes (CALL OCOMF' c) ‘ 330/ sec
Readings to HP-1B, ASCIl .-~ 650/ sec
Readings to HP-1B, DREAL . ‘ ~ 1200/ sec
Readings to HP-IB, DINT - - ‘ 50,000/ sec
i Readings to internal memory, DINT 50,000 / sec
- . Readings from internal memory to HP- IB DINT ' . 50,000/ sec
=" Readings to HP-IB, SINT -+ - v 100,000/ sec
... Readings to internal memory, SINT A 100,000/ sec
" Readings from.intemal memory to HP-IB, SINT - 100,000/ se¢
Maximum internal trigger reading rate kL 100,000/ sec
“Maximum external trigger reading rate | * - 100,000/ sec

CMemory

7 Standard oOption oot -

R Readings ~ Byles ° "I Resdings ° Byles

' Reading Storage (16 bit) © 10, 240 20K | 465,536 - +128k
. Non:volatile, for subprograms 4% ‘ :

- and/or stale storage - ' ST

e Timer
i +0.01%+5ns “Accuracy +0.01% £5ns
; Maximum . 60008 L Maximum 6000 s

;+ Resolution . 10ns - . 22+ Resolution 100 ns
Jltter oo 50 ns phepk L Jitter: < 100 ps rms




Type of Ratio

DCV/DCV Ratio =
ACV/DCV
ACDCV/DCV

(Input) / (Reference)
Reference: {HI Sense o LO) - (LO Sense to LO) 2
Reference Signal Range: £ 12 V DG (autorange only)

1 Al SETAGV measuremant types
i ara seleciable,

2 LO Sense to LO limited fo
1025V

Accuracy

1 {Input error + Reference Error)
input arror = 1 x Total Error for input signal measurement function (DCV, ACV, ACDCV)
Reference error = 1.5 x Total error for the range of the reference DC input

General Math Function Specifications
Math is executable as either a real-time or post processed operation.

Math function specifications do not include the error in X ( the instrument reading ) or errors in Lser
entered values. The range of values input-or output is + 1.0 x 10 to + 1.0 x 10%. Out of range values
indicate OVLD in the display and 1 x 10% to HP-IB. The minimum execution time is the time requared fo
complete one math operation after each reading has completed.

NULL:

PERC:

X-OFFSET
Minimum Execution Time = 180 ps

100 x {X-PERC}/ PERC
Minimum Execution Time = 600 ps

20 x Log (¥/REF)
Minimum Execution Time = 3.9 ms

1-pole digital filter
Computed rms of inputs.
Minimum Execution Time = 2.7 ms

MEAN, SDEV computed for sample
population (N-1).

NSAMP, UPPER, LOWER accumulated,

Minimum Execution Time = 800 us

CTHRM2K (FTHRM2K):

°C (°F) temperature conversion for
2.2 kQ thermistor {HP40B53A).
Minimum Execution Time = 160 s

CRTD#5 (FRTD85):

*C (°F) temperature conversion for
RTDof 100 Q, Alpha = 0.00385
(HP40654A or HP40654B).
Minimum Execution Time = 160 ps

SCALE:

PFAIL:

10 / Math Functions

(X-QFFSET} / SCALE
Minimum Execution Time = 500 us

Based on MIN, MAX registers L
Minimum Execution Time = 160 ps,

10xLog [ (X2/RES)/ 1 mW]
Minimum Execution Time = 3.9 ms . ;

FILTER:

1-pole digital filter
Weighted Average of inputs .
Minimum Execution Time =750 us: -

CTHRM (FTHRM):

°C {°F) temp conversion for
5 kQ thermistor (HP40653B).

Minimum Execution Time = 160 as o

CTHRM10K (FTHRM10K):

°C{°F) temperature conversion 1or. : :
10 kQ thermistor {HP40653C).
Minimum Execution Time = 160 us!

CRTD92 (FRTDS2):

°C (*F) temperature conversion for: -
RTD of 100 Q, Alpha = 0.003816 = !

Minimum Execution Time = 160 p.s




‘ *"Operatlng Environment
G0 55°C

f,_"‘Operatlng Humidily Range *°
: ‘uplo. 95% RH at 40°C .

jI‘JhysI(:aI Characteristics

2 88.0mm H x 425.5mm W x 5029mm D

~Net-Weight: 12kg (26.5 Ibs)

Shipping Weight 14.8kg (325 1bs) .

: iEEE-488 Interface
5 Compligs with the followmg
IEEE-488.1 Interface Standard

“IEEE-728 Codes/Formats Standard

g HPML (HPMuttimeter Language)

Storage Temperature
-40°C t0 475°C

4 Hours to published specifications

Power Requirements
1001120 V, 2207240 V £ 10%
“ 48 Hz to 420 Hz automatically sensed
< 30 W, <80 VA (peak)
Fused: 15A@N5Var05A@ 230V

'Dasigned in Accordance with

Safety: IEC 348, UL1244, CSA
EMI: FTZ 1046, FCC part 15-J

Input Terminals
Gold plated Tellurium Copper

’Field Insta atlon Kits _

Option 001 *' Extended Readmg Memory
i Optlon 002 ' High Stability Reference

- Option 005 . * Waveform Analysis Library
~Extra Keyboard O\kerlays.(S each)

"_HP Part Number
03458-87401
03458-80002
03458-80005

03458-84303

= _Avallab|e Documentation

HP Part Number

s  Product Nots 3458A-1: Optimizing Throughpul and Reading Rate 5953-7058
+ Product Note 3458A:2: High Resolution Digitizing with the HP 3458A  5953-7059
g Product Note 3458A-3: Electronic Calibration of the HP 3458A ; 5953-7060

' Extra Operatlng Manual

03458-90000

;'Waveicrm Analysis Library Description

‘Provides a ibrary of subprograms and functions that can

.computer and the HP 3458A, acquire waveform data, perfgrm
" paramettic measurements on the data, comparé the waveform data to

i previously capturad limits, and format and output the mea urement
-results in a real-time scope-like fashion on the display. -

' Software routines are also provided for time domain anal
- (frequency, rise time, pulse width) and frequency domain

alysis

(Fast Fourier transtarms, FFT). Routines also prowde it rpclatlon

" between data pmnts {linear or sinx/x).




