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HP 54501A Digitizing Oscilloscope

The HP 54501A is a low-priced oscilloscope that provides
100-MHz repetitive signal capture. The HP 54501 A maintains
many of the features of our higher-priced scopes, including full
programmability, direct hardcopy output, and the full Advanced
Logic Triggering capability formerly available only in the HP
54100D. See page 60 or check 6 on the reply card.

HP 54118A 500 MHz-18 GHz Trigger

True event triggering is now possible at microwave frequencies.
No longer are you restricted to a countdown synchronizer to
use your oscilloscope up to 18 GHz. Simply add the HP 54118 A
500-MHz-to-18-GHz Trigger to your HP 54120T Digitizing
Oscilloscope system and you will be able to make measurements
that were never before possible. See page 66 or check 7 on the
reply card.

NEW PRODUCT HIGHLIGHTS

Software for HP 5183A Waveform Recorder

The HP 5183A Waveform Recorder is a 72-dB dynamic-range
transducer that captures transient or repetitive signals.
Functioning as a front end to a computer, the recorder features
two channels, each with a 12-bit, 4-megasample/s analog-to-
digital converter. The HP 5183A includes new high-performance
BASIC driver software, which eases recorder setup and operation
while increasing measurement throughput to an HP 9000 Series
200/300 engineering workstation or HP Vectra PC. The driver
software, which controls up to 32 instruments, provides high-
speed data transfer and high system measurement throughput.
Using the HP 9000 Model 350 computer, for example, the user
can acquire and transfer 1000-point waveforms at greater than
27 measurements/s. See page 73 or check 8 on the reply card.

HP 3458A Multimeter

The HP 3458A Multimeter is the fastest, most flexible, and
most accurate multimeter ever offered by Hewlett-Packard. In
your system or on the bench, the HP 3458A saves you time and
money with unprecedented 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 8 digits of measurement resolution and 0.1 part per million
transfer accuracy. These features combined with programming
compatibility through the HP Multimeter Language (HPML)
and simplicity of operation make the HP 3458A the ideal
multimeter for your most demanding applications. See page 94
or check 9 on the reply card.




NEW PRODUCT HIGHLIGHTS

HP 3585B Spectrum Analyzer

HP’s highest-performance audio/video/baseband spectrum
analyzer has been enhanced for more power and convenience
with no increase in price. The HP 3585B maintains the accuracy,
dynamic range, and resolution of the HP 3585A while adding
features that improve measurement productivity. New features
include automatic limit testing (with pass/fail results on the
front panel and over HP-IB), flexible peak searches and signal
tracking, and a direct interface to HP-IB printers and plotters
for measurement hard copy. The HP 3585B is a compatible
replacement for the HP 3585A, with matching specifications
and HP-IB programming codes. See page 112 or check 10 on
the reply card.

HP 71100XL Scalar/Spectrum Analyzer

By combining both scalar and signal-analysis capabilities, the
HP 71100XL provides a single, cost-effective measurement
system for testing RF components. A frequency range of 100 Hz
to 2.9 GHz makes this instrument ideal for audio, baseband,
HF, VHE IF, and microwave applications. And in addition to
excellent analog performance, the analyzer offers a powerful
scalar analysis interface that speeds up stimulus-response testing.
See page 116 or check 11 on the reply card.

HP 70100A Power Meter Module

The HP 70000 Modular Measurement System now has very
accurate power measurement capability with the addition of
the HP 70100A Power Meter Module. The HP 70100A provides
all the functional performance of the HP 437B Power Meter
and is fully compatible with the entire HP 8480 family of 15
power sensors. Since it is only lg-rack wide, up to eight modules
can be assembled in a single HP 70001 mainframe, allowing
power sampling at a number of system nodes, or computation
of power ratios or differences. See page 122 or check 12 on the
reply card.

HP 8449A, 70620A Microwave Preamplifiers

With state-of-the-art technology these high-gain, low-noise
preamplifiers offer a cost-effective means of increasing the
sensitivity of your spectrum analyzer system from 2 to 22 GHz.
Better sensitivity not only allows you to detect and analyze
signals at much lower levels but also increases the speed of
your measurements. The HP 8449A is a stand-alone, manually
operated preamplifier. The HP 70620A is a -width module
that adds a fully integrated, automatic amplification stage to
the HP 70000 Modular Measurement System. See pages 407
(HP 8449A) and 116 (HP 70620A) or check 13 on the reply
card.



HP 85901A AC Power Source

Hewlett-Packard’s first portable battery pack for test equipment
provides 200 watts of continuous power for field and mobile
applications. This self-contained ac power source has outputs
of either 115V or 230V and runs on its own internal battery, an
external battery, or on another 12 Vdc source. Typical operating
time exceeds one hour for 100-watt continuous use at room
temperature. The inverter output has overvoltage, short-circuit,
and overload protection. The power source comes in a sturdy
package with an adjustable handle that can also be used as a tilt
stand. See page 136 or check 14 on the reply card.

HP 8592A Spectrum Analyzer

This low-cost, portable spectrum analyzer has a S0-kHz-to-22-GHz
frequency range and full microwave preselection. Its small,
sturdy mainframe has a briefcase handle for easy carrying and
it fits easily under an airplane seat. Features include a built-in
comb generator for frequency accuracy and full programmability
with options for HP-IB, HP-IL, or RS-232. For truly portable
use in the field, the spectrum analyzer can be operated with the
HP 85901A portable AC Power Source. See page 137 or check
15 on the reply card.

NEW PRODUCT HIGHLIGHTS

HP 35660A Dynamic Signal Analyzer

The HP 35660A is a 2-channel FFI-based analyzer offering
spectrum and network measurements in electronics, mechanical
test, acoustics, and other low-frequency application areas.
The instrument features an internal programming language
and a built-in disc drive for full automation of analyzer functions.
The programming language (HP 35680A Instrument BASIC) is
fully syntax-compatible with HP BASIC so that HP workstation
owners can easily merge the HP 35660A and Instrument BASIC
into existing test systems. The analyzer can also function as a
small system controller, thereby decreasing the burden on host
computer testing. See page 153 or check 16 on the reply card.

Software for HP 35658 Signal Processing System

With the addition of two software packages, the HP 3565S
Signal Processing System becomes the leader in the area of
multiple-channel stimulus response testing. HP SINE (HP 35631A)
gives the HP 35658 system swept-sine capability for normal
mode testing and sinusoidal frequency-response testing. It also
provides sine-reduction capability for processing environmental
test data. The HP 35652A Modal Data Manager organizes and
formats HP 3565S data for easy transfer to advanced third-
party modal solutions. Modal Data Manager also enhances
structural data by adding to it transducer orientation and sign
and spatial coordinates indicating where the measurement was
made. See page 157 or check 17 on the reply card.




NEW PRODUCT HIGHLIGHTS

HP 8902SG Signal Generator, 8902AT Attenuator
Calibration Systems

The 8902SG Signal Generator Test System provides a versatile
and powerful solution for RF and microwave signal-generator
test needs. The system combines the accuracy of the HP 8902A
Measuring Receiver and HP 8903B Audio Analyzer with the
new HP 11808A Signal Generator Performance Test Software.
A key feature of this software is the use of data files. Files with
instrument settings and specifications are created and edited
through on-screen work sheets, requiring no programming
experience. The HP 8902AT Attenuator Calibration System
offers high performance in attenuator calibration from 10 MHz
to 26.5 GHz. Combining the exceptional accuracy and wide
dynamic range of the HP 8902A Opt. 050 Measuring Receiver,
the HP 8902AT tests fixed, manual, and programmable
attenuators. After data is taken, it can be stored on disc and
hou statistical analyses such as arithmetic average and standard
deviation can be done. See pages 170 and 171 or check 18 on
the reply card.

HP 8981A Vector Modulation Analyzer

The HP 8981A improves on the HP 8980A Vector Analyzer
{(dual-channel, dc to 350 MHz) by adding a precision coherent
demodulator at its input for 50-to-200-MHz frequency coverage.
In addition, powerful calibration firmware corrects quadrature
error as well as I- and Q-channel imbalances. Display modes
match the new applications made possible by the demodulator;
vector and constellation are for analyzing in-phase and quadrature
signal components, and a time-domain mode displays “eye”
diagrams. A unique 3-dimensional format gives new insights on
complex microwave modulations such as chirp radar. Five
markers help quantify details of displayed signals. See page 162
or check 19 on the reply card.

Frequency-Extension Option for HP 5352B Microwave
Counter

A new 46-GHz frequency-extension option significantly enhances
the performance of the HP 5352B Microwave Counter. Option
005 features a 2.4-mm input connector and allows broadband,
coaxial frequency measurement to 46 GHz without an external
mixer. The HP 5352B’s sensitivity of -30 dBm at 26.5 GHz,
linearly decreasing to -15 dBm at 46 GHz, makes it possible to
measure weak EHF satellite communication-system signals
without using external amplifiers and filters. In system
applications, the counter’s 120-measurement/s throughput
improves overall system efficiency. The HP 5352B also features
60-ms acquisition time and 1-GHz/s tracking speed. See page
178 or check 20 on the reply card.

HP 5364A Microwave Mixer/Detector

The HP 5364A offers wide IF, phase linear downconversion,
and video detection of microwave signals from 2 to 18 GHz.
Designed as a companion instrument to the HP 5371 A Frequency
and Time Interval Analyzer, the HP 5364 A extends modulation-
domain measurement and analysis into the microwave frequency
range. By combining these instruments with a suitable local
oscillator, you can assemble a system to recover phase, frequency,
and various digital modulations, such as QPSK, from a microwave
carrier. Agile microwave carriers can be measured directly in a
single shot over a S00-MHz bandwidth. The modulation-domain
makes it possible to measure switching speed, overshoot, and
settling time of VCOs. Source stability, jitter and PRF/PRI
measurements also benefit from modulation-domain analysis.
See page 193 or check 21 on the reply card.



HP 437B Power Meter

The HP 437B single-channel, programmable power meter offers
low cost, 120,000 hours MTBF (mean-time-between-failure),
and a flexible feature set. The HP 437B measures power from
100 kHz to 50 GHz and from -70 to +24 dBm, using the
complete family of 14 HP power sensors. One new sensor
covers power to 50 GHz in 2.4-mm coax, and three high-
sensitivity diode sensors cover 26.5 to 50 GHz in waveguide and
to 26.5 GHz in 3.5-mm coax. Other features include enough
memory to store cal factor tables for 10 sensors, as well as
pre-stored tables of average values of the 10 most popular
models. Also, the cal factor no longer needs to be entered for
each new measuring frequency. By merely entering frequency,
you eliminate errors. See page 209 or check 22 on the reply
card.

Accessories Extend Scalar Network Analysis to 40 GHz

Now you can quickly and accurately measure insertion loss/gain,
return loss, and absolute power over a broad 10-MHz-to-40-GHz
range with new instrumentation and accessories that use the
2.4-mm broadband coaxial connector. A complete 40-GHz
coaxial scalar network analyzer system can be configured using
the HP 8757A Scalar Network Analyzer and the HP 8350B
Sweep Oscillator Mainframe combined with one of two new RF
plug-ins, the HP 83597A and the HP 83596A.

Complete the system by combining the appropriate new 2.4-mm
scalar accessories for your measurement configuration: the HP
85025D 2.4-mm Detector and the HP 85027D 2.4-mm Directional
Bridge. See pages 222 (HP 85025D, 85027D) and 401 (HP
83596A,, 83597A) or check 23 on the reply card.

NEW PRODUCT HIGHLIGHTS

HP 41952A/B Transmission/Reflection Test Sets

The HP 41952A (5042) and 41952B (752) Transmission/
Reflection Test Sets speed and simplify transmission and reflection
measurements with the HP 4195A Network/Spectrum Analyzer.
Each test set contains a power splitter and a directional coupler
and connects directly to the HP 4195A. For added convenience
Option 009 permits full s-parameter measurements without
having to reverse the device under test. See page 233 or check
24 on the reply card.

HP 41800A Active Probe

The HP 41800A Active Probe is a high-input-impedance probe
that covers 5 Hz to 500 MHz and makes it easy to perform signal
analysis on circuits in the audio, video, HF, and VHF bands.
Suitable for both spectrum and network analysis, the HP
41800A features low distortion and low noise. The HP 41800A
isdirectly compatible with HP analyzers such as the HP 41954,
HP 3577A, HP 3585A, and HP 8568B, which supply probe
power from the front panel. See page 233 or check 25 on the
reply card.




NEW PRODUCT HIGHLIGHTS

HP 8508A Vector Voltmeter

The HP 8508A provides economical RF voltage and phase
measurements in the 100-kHz-to-2-GHz range. Two different
input modules give you considerable flexibility, depending on
your desired frequency coverage and application needs. The
HP 85081 A High-Impedance Probe Input Module covers the
100-kHz-to-1-GHz range, whereas the HP 85082A 50-Ohm Input
Module operates between 300 kHz and 2 GHz. Built-in data
processing allows for real-time ratio measurements and units
conversions to linear or log magnitude in polar or Cartesian
coordinates. When making reflection measurements, display
your results in terms of reflection coefficient or even absolute
or normalized impedance. The HP 8508A offers an easy-to-
read digital display as well as trend indicators for peaking and
nulling applications. Full HP-IB programmability makes the
HP 8508A a good value for automated ATE systems or, when
used with a programmable signal generator and a computer, for
automatic stimulus-response component measurements. See
page 242 or check 26 on the reply card.

HP 8753B RF Network Analyzer

The HP 8753B RF Network Analyzer continues the tradition of
affordable excellence in RF component measurements set by
the HP 8753A. The HP 8753B offers wider frequency coverage
(300 kHz to 3 GHz— Option 006 extends to 6 GHz) to characterize
RF components in both transmission and reflection and then
display the measured magnitude and phase response in your
choice of formats. [t also adds non-linear measurement capability
for the characterization of mixers and amplifier harmonics.
You can perform repetitive tests more quickly and easily using
the HP 8753B’s built-in sequencing. The HP 8753B is a powerful
automatic vector network analyzer ideal for use in the lab
while maintaining simplicity and speed for production test
areas. See page 243 or check 27 on the reply card.

HP 8720A Microwave Network Analyzer

The HP 8720A provides simple and complete vector network
measurements in a compact and fully integrated microwave
network analyzer optimized for incoming inspection, production,
and final test. Characterize the reflection and transmission
properties of your microwave components and networks
accurately yet economically over the entire 130-MHz-to-20-GHz
synthesized frequency range. Use such features as limit testing,
arbitrary frequency list mode, external disc save/recall, and
the HP 8720A’s direct plotter/printer output to simplify your
alignment and test process and to increase the productivity of
your manufacturing area. See page 247 or check 28 on the reply
card.

HP 8510B Network Analyzer

The HP 8510B Network Analyzer can now be configured for
coaxial magnitude, phase, and group delay measurements over
a broad 45-MHz-t0-40-GHz frequency range in a single sweep.
Powerful features, such as through-reflect-line (TRL) calibration,
fast ramp sweep, and time-domain analysis, provide the highest
quality measurement results. These capabilities are made possible
by a new test set that features the rugged 2.4-mm coaxial
connector. The HP 8516A S-Parameter Test Set allows the
system to make fully error-corrected measurements without
the need to reverse the test device. It also has built-in bias tees
to simplify active device testing. A complete line of 2.4-mm
measurement accessories featuring the precision slotless female
interface (PSC-2.4) is available.

The HP 8510B can also be configured for millimeter-wave
operation in the waveguide bands from 26.5 to 100 GHz. Overall,
the HP 8510B incorporates features and performance to keep
pace with the demands of high-frequency component testing.
See page 249 or check 29 on the reply card.



HP 4284A Precision LCR Meter

The HP 4284A Precision LCR Meter helps you improve
component and material quality through accurate, high-volume
testing. Its wide 20-Hz-to-I-MHz frequency range and superior
test signals allow the HP 4284A to test components to the most
commonly used standards under conditions that simulate the
intended application. The HP 4284A’s wide impedance
measurement range covers from 0.01-mohm minimum resolution
to 100-Mohm full scale with unmatched basic accuracy of 0.05
through the full range to 1 MHz. Six full digits of resolution for
all measurement parameters allow you to determine even the
smallest differences in materials or component performance.
The test signal (voltage/current) is variable from S mVrms to 2
Vrms, and from 50 zArms to 20 mArms. The constant test-
signal level feature guarantees that the applied test-signal level
will remain constant for demanding tests.

Combining the HP 4284A Precision LCR Meter, HP 42841A
Current Source, and the HP 42842A /B Current Fixture gives
you a high-performance system for testing power inductors and
transformers. This system enables you to test inductors up to 1
MHz at the high dc current levels (up to 20A, 40A with two HP
42841As and the HP 42842B) demanded for components used
in advanced switching power supplies. Whether in R&D,
production, quality assurance, or incoming inspection, the HP
4284A will meet all of your LCR meter test and measurement
requirements. See page 286 or check 30 on the reply card.

HP 81522A Optical Head

The HP 81522A Optical Head, together with the HP 8152A
Optical Average Power Meter, makes measurements down to
0.1 pW (-100 dBm sensitivity). It is individually calibrated over
its full wavelength range of 1000 nm to 1650 nm with an absolute
accuracy of *5%. See page 306 or check 31 on the reply card.

NEW PRODUCT HIGHLIGHTS
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HP 8702A Lightwave Component Analyzer

The HP 8702A system characterizes the components in a high-
speed fiber optic transmission system. It does this by measuring
their transmission and reflection response to swept modulation
frequencies up to 3 GHz. For example, the HP 8702A can
measure the modulation transfer function of lasers, the bandwidth
of fiber, and the demodulation transfer function of photodiodes.
With a lightwave coupler, the HP 8702A can locate discontinuities
and measure optical return loss. In addition, the HP 8702A can
be used as a network analyzer to measure system gain and
complex impedance. See page 312 or check 32 on the reply
card.

HP 71400A Lightwave Signal Analyzer

The HP 71400A is the first commercially-available receiver for
measuring modulated light transmitted at high speeds. It has a
receiver bandwidth of 100 kHz to 22 GHz, sensitivity of -60
dBm (optical), and full calibration at 1300 nm and 1530 nm. As
part of the HP 70000 Modular Measurement System, the lightwave
signal analyzer has all the benefits of modularity and the high
performance of the HP 71210A Microwave Spectrum Analyzer,
on which it is based. An RF version, the HP 71401A, is also
available. See page 314 or check 33 on the reply card.




NEW PRODUCT HIGHLIGHTS

HP 8118A 100-Mbit/s Pulse Pattern Generator

The HP 8118A introduces a new generation of measurement
equipment. It combines pulse and pattern capabilities in one
box and offers full control over level, timing, pattern, and
transition parameters. Each of the instrument’s two channels is
capable of 16-kbit-long data streams with individually pro-
grammable slopes and timings and 16 Vpp into 50 ohms for
in-depth parametric analysis of digital circuits. The HP 8118A
addresses the requirements of digital design engineers who
evaluate the worst-case conditions of a circuit under test. In the
area of low-speed communication, the HP 8118A helps to
analyze and tune digital communication modules. See page
317 or check 34 on the reply card.

Step Attenuator/Switch Combinations

Hewlett-Packard’s family of combination step attenuators and
switches offers the microwave design engineer many alternatives
that can reduce coaxial cabling and component count. With
the design based on the highly-reliable HP 33320 Series Step
Attenuators (5 million steps per pad), Hewlett-Packard can add
SPDT switch functions on either end, or one or two transfer
switches. Operating range is dc to 26.5 GHz, and even higher
performance is possible in the lower ranges. See page 340 or
check 35 on the reply card.

50-GHz Coaxial Measurement Accessories

Hewlett-Packard continues to complete its line of test accessories
that have 2.4-mm coaxial connectors. Now we offer detectors,
pads, terminations, power sensors, scalar network analyzer
detectors, cross-series adapters, design kits for stripline launch
service, and other items needed for your systems to operate up
to 50 GHz. See page 333 or check 36 on the reply card.

HP 5527A Laser Position Transducer
System Enhancements

Submicron position monitoring and control is now significantly
faster, easier, and less costly with a new printed-circuit board
for the HP 5527A Laser Position Transducer System. The HP
10936A Servo-Axis Board, a programmable digital servo
controller, added to the HP 5527A system along with a
commercially available servo motor and motor amplifier, provides
the entire closed-loop positioning function in a high-performance,
high-accuracy system. The HP 10936A features multiple outputs
to drive all available motor amplifiers, motion control algorithms
(difference equations) in firmware, a trace function to gather
real-time data on system performance, and supports coordinated
multiaxis moves.

The HP 10716 A High-Resolution Interferometer improves laser
system accuracy and repeatability with finer measurement
resolution and reduced thermal drift. The HP 10716A has two
times better measurement resolution than previously available
and !/12the measurement drift of a conventional plane mirror
interferometer. The HP 10716A is compatible with both the HP
5527A system and the HP 5501 A Laser Transducer System.
The new HP 10724 A Plane Mirror Reflector can be used with
the HP 10716A and all other HP plane mirror interferometers.
See page 350 or check 37 on the reply card.



HP 8657A Synthesized Signal Generator

The HP 8657A Synthesized Signal Generator is a 1040-MHz
economy generator with AM and FM modulation and good
spectral purity. With -130 dBc phase noise at 500 MHz, the HP
8657A meets many adjacent-channel measurement needs for
receiver testing. In addition, the HP 8657A enhances signal
generator reliability by offering a new electronic attenuator
with an estimated 0.2% failure rate. See page 359 or check 38 on
the reply card.

HP 8644A, 8645A, 8665A Synthesized Signal Generators

Using the same architecture, these three signal generators offer
high performance for a wide range of applications. The HP
8644 A Synthesized Signal Generator offers exceptional spectral
purity to 2060 MHz, and its features are well-suited to R&D
testing. The HP 8645A Agile Signal Generator combines
15-microsecond switch speed with -124 dBc phase noise for
testing both the stringent RF performance and the dynamic
fast-hopping capability of frequency-agile and surveillance
receivers. The HP 8665A Synthesized Signal Generator offers
high spectral purity to 4.2 GHz for making measurements such
as sensitivity on telemetry receivers and spurious emissions on
mobile radios.

All three generators use an internally modular configuration;
you can add options to improve spectral purity, extend frequency
range, reduce leakage, and enhance modulation. Or you can
add an electronic attenuator for high-volume production testing
and an advanced modulation source for testing all areas of a
design. In addition, the modular structure offers greater reli-
ability, lower cost, modular support, and compatible pro-
gramming commands. See pages 361, 363, and 365 or check 39
on the reply card.

NEW PRODUCT HIGHLIGHTS

Exceptionally-Complex Signal Simulation,
10 to 3000 MH:z

HP’s vector/arbitrary waveform synthesizer (VAWS) is a new
combination of the HP 8780A Vector Signal Generator and
two HP 8770A Arbitrary Waveform Synthesizers, which furnish
in-phase and quadrature modulation signals. The resultant
benchtop signal simulator permits comprehensive testing of
modern radar, EW, and communications systems and com-
ponents. It generates not only ideal system signals but also
distortion, multipath fades, noise, and other stress signals. See
page 382 or check 40 on the reply card.

HP 8347A RF Amplifier

The HP 8347A is a convenient, compact, instrumentation
amplifier that provides greater than 25 dB of gain,a +2to +20
dBm internally-leveled output power range, and low harmonics
over the 100-kHz-to-3-GHz frequency range. Really a cross
between a preamplifier and a power amplifier, the versatile HP
8347 A can provide gain and power to overcome RF path losses,
drive high-power devices, or improve measurement system
performance. See page 406 or check 41 on the reply card.
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NEW PRODUCT HIGHLIGHTS

HP 3325B Synthesizer/Function Generator

HP’s most popular low-frequency (dc-21 MHz) synthesized
source now offers more functionality at the same price. The
new HP 3325B adds features and flexibility to the HP 3325A
and is fully compatible in even the most complex automated
system. New features include a second fully programmable
sine/square source for modulation or stand-alone use, and
a dc-60 MHz TTL-compatible output with synthesizer accu-
racy and resolution. There is also a new discrete sweep feature
with up to 100 sweep elements and an RS-232 interface for
more flexible remote control. See page 414 or check 42 on the
reply card.

HP 3245A Universal Source

Precision dc voltage and dc current outputs with 6V, digits of
resolution are possible with the HP 3245A Universal Source.
AC waveforms with accurate amplitude and frequency are also
available. Standard ac outputs include sinewave, squarewave,
and ramp. For increased versatility, arbitrary waveforms can be
generated as well, making this a truly universal source. The ac
signals are generated by direct digital synthesis, which provides
high accuracy and resolution down to .001 Hz. Output amplitude
can be *10V, while maximum frequency, including arbitrary
waveforms, is 1 MHz. A second channel option allows the
generation of two outputs, either independent of one another
or phase related. See page 430 or check 43 on the reply card.

HP 8115A 50-MHz Dual-Channel Puise Generator

The HP 8115A is a two-channel, programmable, low-cost pulse
generator that addresses standard bench and ATE system
applications in all industry segments. It is HP-IB programmable
and offers full control over timing, level, and transition para-
meters. It is an excellent tool for design engineers in analog and
digital industry segments who must evaluate worst-case conditions
or stimulate a device under test with the appropriate signal.
The HP 8115A matches applications where two parameter-
independent but synchronous pulse trains are required. See
page 435 or check 44 on the reply card.

HP 8131A 500-MHz Pulse Generator

The HP 8131A 500-MHz Programmable Pulse Generator
addresses the requirements of high-speed circuit design,
especially work done on digital ECL and GaAs circuits. The
HP 8131A, a one-channel instrument, offers a 500-MHz repetition
rate with <200-ps (10%-90% of amplitude) fixed rise/fall times
and 10-ps resolution on all programmable timing parameters. It
offers an output amplitude of 5 Vpp into 50 ohms in a +5V
window and is fully HP-IB programmable. An optional second
channel is available (Option 020). See page 436 or check 45 on
the reply card.



HP 6625A, 6626A Multiple-Output System
DC Power Supplies

HP has expanded its family of HP-IB controlled system dc
power supplies with two multiple-output, high-performance
models, the HP 6625A and 6626A. The HP 6625A, a two-
output power supply, offers 75 watts total output power; the HP
6626A is a four-output power supply offering 150 watts total
output power. Both models offer high-resolution programming
of output voltage and current. High-resolution measurement of
voltage and current output, including instrument status and
fault conditions, can be read back over the HP-IB. Overvoltage
and overcurrent protection guard the device under test and the
power supply. Each isolated output integrates the functions of
a power supply, HP-IB interface, DVM, and precision current
shunt into one package. This one-box solution yields substantial
savings in system-integration time, rack space, HP-IB address
space, and design and documentation costs. See page 458 or
check 46 on the reply card.

HP 6050A, 6060A Electronic DC Loads

High performance and reliability are designed into a new full-
featured family of electronic load products from Hewlett-
Packard. Testing power supplies, batteries, and power com-
ponents with the HP 6060A 300-Watt Single Input Electronic
Load or the HP 6050A 1800-Watt Electronic Load Mainframe
can be done in automated or manual environments. System
features include a built-in HP-IB interface for full control and
readback of all functions. Manually operating the load is easily
done using the front-panel keypad and LCD display.

These electronic loads offer significant system-design advantages
over presently available alternatives that use individual
components. The HP 6050A and 6060A integrate IEEE-488
isolated D/A programmers, a pulse generator, a DVM, and
current-monitor shunt into a single package. See pages 448 and
449 or check 47 on the reply card.

NEW PRODUCT HIGHLIGHTS

HP 4974S MAP Protocol Analyzer

The HP 49745 is an HP Vectra PC-based protocol analyzer for
testing and debugging MAP communications software. Designed
for multivendor networking environments, the analyzer connects
to IEEE 802.4 networks and offers testing for the MAP 3.0
protocol stack. Frames can be captured as they occur and
decoded in accordance with the MAP protocol specifications.
The HP 49748 provides an independent view of protocol events
on an IEEE 802.4 network with summary information of
protocol-data-unit (PDU) header values. Supported protocols
include IEEE 802.4, IEEE 802.2 Link Layer, ISO Network, ISO
Transport Class 4, ISO Session, ISO Presentation, ACSE, FTAM,
NMS, DS, and NM. See page 514 or check 48 on the reply card.

HP 37900A
ignaling Tes{

HP 37900A Signaling Test Set

The HP 37900A Signaling Test Set combines modular interfaces,
dedicated software, and a computer controller to give a high-
performance test solution for No. 7 common-channel signaling.
The HP 37900A can non-intrusively monitor No. 7 signaling
links, emulate No. 7 signaling devices, and generate typical
signaling link impairments. Network operators can assess
performance and troubleshoot No. 7 networks, using the
powerful monitoring and data-analysis features. Emulation allows
response testing of new equipment useful for automating
commissioning, installation, or manufacturing test procedures.
The HP 37900A also helps in product development as it can be
programmed to mimic the operation of network equipment or
new designs. See page 515 or check 49 on the reply card.

11




12

NEW PRODUCT HIGHLIGHTS

HP 82000 IC Evaluation System

The HP 82000 is a fully integrated system designed to perform
functional verification and in-depth characterization on ASICs
and VLSI devices. Applications include low-volume production
test, failure analysis, and incoming inspection. The system
features “tester-per-pin” architecture, which provides separate
timing and level generators on up to 384 true I/0 channels.
Combining these features with a 200-MHz vector rate, 50 ps
resolution, and high accuracy, this system delivers the perfor-
mance required to test the most demanding digital ICs. The
interactive software running under X Windows supports auto-
matic test generation and has built-in ac/dc characterization.
See page 526 or check 50 on the reply card.

HP 3065CT Communications Technologies
Board Test System

The newest member of the HP 3065 Board Test Family, the HP
3065CT, is a completely integrated one-stage test system for the
telecommunications industry. Based on the solid foundation of
the HP 3065AT Advanced Technologies Combinational Test
System and the HP Telecomtest software, the HP 3065CT adds
test instrumentation to perform standard CCITT specification
tests on telecom products. Prior to specification testing,
production-induced faults can be detected with the HP 3065CT’s
in-circuit test capability. The HP 3065CT performs tests required
to verify the quality of transmission channels as well as the
quality of signaling requirements. See page 546 or check 51 on
the reply card.

HP BASIC/UX for Series 300 Instrument Controllers

HP BASIC/UX combines the ease-of-use of HP BASIC, the
world’s most powerful language for instrument control, with
the powerful facilities of the industry-standard HP-UX operating
system. HP BASIC/UX is available on HP 9000 Series 300
systems running HP-UX. HP BASIC/UX adds significant
capabilities to the already rich feature set of HP BASIC: features
include industry-standard networking, multitasking, windowing,
and the ability to link to compiled C, FORTRAN, and Pascal
subroutines. HP BASIC/UX also gives you easy access to
HP-UX tools and applications. See page 553 or check 52 on the
reply card.

HP 9000 Model 360 Instrument Controllers

The HP 9000 Models 360MMA /CMA and 360MMAX/CMAX
are tailormade solutions for applications requiring high to
exceptional performance in an instrument controller. The
Model 360MMA and CMA combine high-performance 1/0
and computational power with HP BASIC, the premiere
language for instrument control. Model 360MMAX and CMAX
provide the power required for the most demanding instrument
control applications. They are configured with HP BASIC/UX,
HP’s BASIC measurement language running on the industry-
standard HP-UX operating system. See page 555 or check 53 on
the reply card.



HP 48050A Remote Terminal Unit

The HP 48050A Remote Terminal Unit (RTU) is a compact,
intelligent measurement and control unit designed to operate
in harsh industrial and remote environments. As the newest
member of the HP 48000 RTU family, the HP 48050A addresses
small-point-count applications (23, expandable to 45). The HP
48050A RTU features built-in intelligence, ease of programming,
communications flexibility, and high reliability. Target markets
include oil and gas, water and wastewater, electrical utilities,
telecommunications, and process industries. Applications range
from supervisory control and data acquisition (SCADA) systems
to energy management, facilities monitoring, and process
monitoring and control. See page 568.

HP Interactive Test Generator (HP ITG)

HP ITG accelerates HP BASIC test development through
windowed, mouse-driven instrument drivers. Designed specifically
for controlling HP-IB instruments, HP ITG’s on-screen instrument
panels simplify measurement automation. Instead of writing
code that requires knowledge of instrument-specific HP-IB
Mnemonics, you use a mouse to adjust instrument settings and
make measurements interactively. HP ITG automatically
generates the HP BASIC code needed for your test program.
The friendliness of HP ITG, combined with HP BASIC, enables
you to focus on your test task, not on software development.
Support on computing environments such as the BASIC
Workstation, HP-UX, and DOS ensures flexibility as your needs
change. See page 606.

NEW PRODUCT HIGHLIGHTS

HP PLD Design System

HP PLD Design System is a device-independent design tool
that supports the entire design process of Programmable Logic
Devices (PLDs). You can enter designs through schematic
symbols, state transition diagrams, waveforms, or Boolean
equations/truth tables. PLD debuggers are tightly integrated
with each design editor for quick entry and verification of
designs at the same level of abstraction. More importantly, you
can describe and verify your logic in a device-independent
environment, without the constraints imposed by particular
PLD architectures. HP PLD Design System eliminates the issue
of device selection by automatically fitting designs into the
most efficient PLD, and automatically partitioning large designs
into multiple PLDs to shorten design time. Existing PLDs can
be upgraded to newer devices through a link to the JEDEC
standard for PLD fusemaps. Automatic test-vector generation
creates manufacturing test vectors to be used in device
programming and verification. See page 630.

HP 85150A Microwave Design System

The HP 85150A Microwave Design System is a graphics-based
CAE system for RF and microwave designers. It includes three
integrated modules for design capture, circuit simulation and
optimization, and artwork generation. Integrated into the
program are extensive capabilities for documenting designs
and provisions for networking several CAE stations for file
sharing. See page 631.
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NEW PRODUCT HIGHLIGHTS

_hit__total___ % IA function file
8 / 12 ( 66.67) * keyconvert convert.c
6 / 9 (66.67) Dbitpos convert.c
3 7/ 5 (60.00) *getkeyvalue getkey.c
5 / 7 (71.43) twobits multibits.c

22 out of 33 retained branches executed (66.67%)
[ 24 branches were ignored ]

NOTE:

A '*! in the fI' column means this function had one or more
branches that were ignored

A '*/ in the 'A’ column means this function had a BBA_ALERT which
was executed

Basis Branch Analyzer

HP’s Basis Branch Analyzer (BBA) is a test coverage tool that
provides an integrated, straightforward way to measure the
effectiveness of software tests within the cross development
environment. The BBA uses the actual prototype hardware,
running the program under test, to produce metrics. Compre-
hensive reports provide detailed feedback on the thoroughness
of test cases for an embedded microprocessor product.

The BBA allows software engineers to analyze the testing,
create more complete test suites, and quantify the level of
testing. A high confidence in these test suites, and subsequently
high confidence in the quality of the code tested, means that
the software is more reliable and much less costly to maintain.
The test suites can be reused for regression testing to ensure
that original functionality is preserved whenever changes are
made. Thoroughly tested and maintainable code is also more
attractive for reuse in other programs. See page 623.

HP 64700 Series Emulators

High-performance PC-based emulators offer real-time
performance for designers of embedded systems. By combining
innovative emulator technology with logic-analyzer-on-a-chip
technology, HP offers high-performance microprocessor
development tools at entry-level prices. The HP 64700 Series
Emulators can operate as stand-alone or in-circuit emulators
and have emulation bus analyzers for the industry’'s most
popular 8- and 16-bit processors. An optional 100-MHz state
analyzer integrates measurements of target system performance
with other HP 64700 measurements. In the simplest config-
uration, these stand-alone emulators/analyzers can be con-
trolled from a terminal. Or, the HP 64700 Series can be operated
from IBM PC-compatibles or HP 9000 Series 300 workstations.
See page 625.

HP 9000 Model 835 TurboSRX Superworkstation

The HP 9000 Model 835 TurboSRX Superworkstation combines
advanced 3D solid-rendering graphics with a high-performance
(14 MIPS) computational engine to meet the interactive needs
of designers doing solid modeling, imaging, mapping, and other
3D applications. Because of advanced photorealism, designs
look like 3D pictures, which in many cases eliminates the need
to construct an expensive physical prototype and speeds up
design cycles. See page 646.

HP 9000 Models 825/835 CHX 2D
Color Superworkstations

The Models 825CHX and 835CHX combine powerful
computation power with high-performance 2D graphics for
applications such as printed circuit board and VLSI design, 2D
mechanical design, 2D mapping, and architectural and
engineering construction. The Model 825CHX bundled system
features the Model 825 system processing unit with 8 megabytes
error checking and correcting RAM, HP-IB, LAN, HP 98752A
19-inch color monitor, eight planes of frame buffer memory,
two overlay planes, and an integer-based graphics accelerator.
The Model 835CHX bundles the Model 835 SPU with the CHX
graphics subsystem. The Model 835 provides 50% faster integer
performance and more than three times the floating-point
performance of the Model 825. Each superworkstation supports
up to four interactive CHX subsystems. See page 646.



HP 9000 Model 370 Technical Workstation

Based on the 33-MHz MC68030 processor with a 33-MHz
MC68882 floating-point coprocessor, the Model 370 delivers
up to 7 MIPS and can address up to four gigabytes of virtual
memory. The Model 370 SPU contains four system slots. Three
slots are used by the system processor board, an 8-megabyte
RAM board, and a standard system-interface board. The interface
board includes LAN, a two-channel DMA controller, a high-
speed disc interface, an HP-IB interface, an RS232 interface,
and an HP-HIL interface. The fourth system slot is available for
installing a video board, display system interface board, or a
2-slot DIO backplane. The Model 370 features a full 32-bit I/ O
bus (DIO-11) and a dedicated 32-bit memory bus, which supports
8 to 32 megabytes of parity RAM or 8 to 48 megabytes of error
checking and correcting (ECC) RAM. See page 647.

HP 9000 Model 360 Technical Workstation

The Model 360 is a 5-MIPS computer based on the 25-MHz
MC68030 processor with the 25-MHz MC68882 floating-point
coprocessor. Maximum system performance is ensured in all
RAM configurations by the tight processor/RAM coupling
that exists between the on-board as well as the additional
RAM. The Model 360 features a 32-bit memory bus, 32-bit
DIO-II bus, and the same system interface board as the Model
370. Two system slots are available for adding a video board,
floating-point accelerator, or 2-slot DIO-II backplane for
accessories. Applications include data manipulation and general
computation, microprocessor system development, schematic
design capture, 2D mechanical design, personal productivity,
computer-aided software engineering, and data acquisition/
analysis. See page 647.

NEW PRODUCT HIGHLIGHTS

HP 9000 Model 319C+ Color Workstation

Using the same 16.6-MHz CPU board as the Model 330, the
Model 319C+ is a low-cost, restricted-configuration, two-board
computer system. It includes an MC68881 floating-point
coprocessor, 4-megabyte RAM (expandable to 8, 12, or
16-megabyte), 32-bit memory bus, and 1024 x 768 bit-mapped
color display and keyboard. Also featured are an IEEE-488
HP-IB interface, an RS-232C serial interface, and 1EEE
802.3/Ethernet LAN interface with ThinMAU and “T” connector,
HP-HIL, and a two-channel DMA controller. Available options
are a high-speed HP-IB disc or SCSI disc interface and a
19-inch color display. See page 648.

X Window System

The X Window System Version 11 provides HP’s Series 300 and
Series 800 Computers with a network-compatible “windowing”
system that allows interconnection between HP computers and
computers from other vendors. With the X Window system,
you can create multiple windows on your computer, another
HP computer, or even workstations from other vendors that are
connected to your system over a network. Programs that are
compiled on another vendor’s computer to use X (“clients”)
can use the X windowing software on HP computers (“servers”)
for their input and output, and the reverse. See page 665.
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NEW PRODUCT HIGHLIGHTS

HP 9000 Model 855S Superminicomputer

The HP 9000 Model 8558 Superminicomputer is the most
powerful engineering, manufacturing, and scientific computer
ever offered by Hewlett-Packard. It is the fastest member of the
HP 9000 Series 800 family of HP Precision Architecture systems
based on RISC principles. It offers 50% more performance
than the HP 9000 Model 850S and more than three times the
performance of the Model 825S. For Model 850 customers, a
simple field-installable board upgrade from the Model 850S is
available. The Model 855S is based on HP’s proprietary NMOS
IIT technology and runs HP-UX, HP’s implementation of the
UNIX™ operating system. All Series 800 systems are object-
code compatible with one another, preserving your investments
in application software. See page 641.

HP 9000 Model 835S, 835SE Superminicomputers

The HP 9000 Models 835S and 835SE are new midrange
processors in Hewlett-Packard’s Series 800 line of computers
based on HP Precision Architecture. Running under the HP-UX
operating system, the Model 835 systems offer an average of 1.5
to 2 times the performance of the Model 825S. As with all
Series 800 systems, the Model 835 products are object-code
compatible with every other member of the Series 800 family.
HP-UX is HP’s implementation of the UNIX operating system.
It is SVID compatible and contains a variety of unique HP
extensions including real-time capabilities. Migration and
compatibility with HP 1000 systems is possible through highly
compatible compilers and subsystems and the PORT/HP-UX
facilities. Compatibility with Series 200, 300, and 500 systems is
possible through a high degree of source-code compatibility.
See page 642.

HP Vectra Personal Computer Family

The HP Vectra PC Family offers a broad range of price/
performance choices, from entry-level 8086-based systems to
advanced 80386 PC workstations. The HP Vectra CS PC provides
power with expandability at a low price. The HP Vectra ES and
ES/12 PCs are 80286-based desktop models that easily handle
tasks such as complex graphics, large databases, and sophisticated
spreadsheet applications. The powerful, expandable HP Vectra
RS PCs use the power of an 80386 microprocessor in a floor-
mount unit for applications such as CAD/CAM and for multiuser
systems. See page 682.

HP D1182A Color Video Graphics Display

The HP D1182A Color Video Graphics Display is a 14-inch
medium-resolution color display designed for business
professionals and low-end CAD users. It is compatible with
HP’s new Video Graphics Adapter. The high quality of the
screen and fine resolution of the display tube are exceptionally
well suited for high-use environments. The display provides
resolution up to 640x480 and high-quality text-character
formation. See page 690.



HP 700/43 Display Terminal

The HP 700/43 Display Terminal combines functionality and
ergonomics in a fully-featured ASCI terminal. It offers 12
terminal compatibility modes that allow connection to a wide
variety of computer systems and software applications. Extra
memory (four pages of display memory), combined with an
80/132 column format, allows easier review of data, improving
user productivity and reducing system overhead. The terminal
has 58 programmable keys and a 14-inch screen available in soft
white, amber, or green. See page 691.

HP 700/44 PC Terminal

The HP 700/44 PC Terminal is designed for connection to a
multiuser personal computer system. It offers a full-featured
alphanumeric terminal with DEC VT220 emulation and PC
characteristics including AT2 keyboard and IBM PC character
set. The 14-inch screen is available in soft white, amber, and
green phosphor and provides selectable refresh rate (50, 60,
and 72 Hz) for enhanced readability. See page 691.

NEW PRODUCT HIGHLIGHTS

HP Calculators

A new family of calculators for business and science expands
HP’s calculator line. The HP Business Consultant IT and HP-17B
are designed for business use, and the HP-28S, HP-42S, HP-325,
HP-27S, and HP-22S are scientific calculators. Both the business
calculators, the HP-27S, and the HP-22S feature algebraic-
entry systems, whereas the HP-28S, HP-42S, and HP-32S feature
RPN. A variety of features make all the new calculators efficient
and easy to use. See pages 692 and 693.

HP 3000 Computer Systems

The HP computer family has been expanded to offer a full
range of systems for a multitude of business solutions. The HP
3000 MICRO LX and GX systems are compact units that use
proprietary VLSI technology, delivering mid-range performance
at entry-level prices. The addition of the Series 925, 935, and
955 systems broadens and extends Hewlett-Packard’s Precision
Architecture product line. The Series 925 and 935 systems
offer cost-effective, mid-range performance in a compact unit
that can fit right into most office environments. The Series 955
system provides powerful uniprocessor performance for high-
end data processing applications. See page 698.
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NEW PRODUCT HIGHLIGHTS

HP Personal Data Storage Family

The HP 9122C and 9153C Disc Drives are new members of
HP’s personal data storage family. The HP 9122C is a 2-megabyte
(unformatted) floppy disc drive available in a single-drive or
dual-drive configuration. The floppy capacity is twice that
found on previous HP models, but at no increase in price. The
rugged HP 9153C is especially designed for measurement
automation and general office environments. The drive is available
in three hard-disc capacities: 10, 20, and 40 megabytes. In
addition, a 20-megabyte stand-alone disc mechanism is available
for expanding the 10- and 20-megabyte versions to 30 and 40
megabytes, respectively. And each drive can be configured
with a 2-megabyte microfloppy, which give you more backup
storage than with previous microfloppy models. See page 708.

B2 TRACK - B .

HP 9145A Cartridge Tape Drive

The HP 9145A is a high performance Y-inch cartridge tape
drive for technical and small business systems. Features include
a transfer rate of 4 Mbytes per minute, cartridge capacity of 133
Mbytes, read compatibility with existing l4-inch cartridge tape
drives, and an enhanced front panel display for ease of use. See
page 712.

HP 7957B, 7958B, 7959B Disc Drives

The foundation of the HP 7957B (81 megabytes), 7958B (152
megabytes), and 7959B (304 megabytes) is an HP-designed-and-
built 5Y4-inch Winchester mechanism. This high-performance
mechanism features a special track positioning system using
embedded servo code that essentially eliminates seek errors. It
also enhances read/write accuracy of the entire operating
temperature range. See page 710.

HP 7962B and 7963B Disc Drives

Because of their compact size and tolerance over a range of
operating environments, the HP 7962B (152 megabytes) and
7963B (304 megabytes) Disc Drives are well-suited for office or
workstation settings. Users of HP 1000, 9000, and 3000 Computers
will be attracted to the compact size of the drives and their
storage capacity potential: up to 912 megabytes can be enclosed
in one package.

The efficient design of the disc drives allows placement of up to
three Winchester mechanisms in their compact packages. Users
initially purchasing a drive with one disc mechanism can later
install as many as two additional stand-alone mechanisms in
the original package. The stand-alone mechanisms are available
in 152- or 304-megabyte upgrade kits, complete with controllers.
HP’s own 5Y-inch Winchester is integrated into each product
for optimized performance, exceptional reliability, and low
cost of ownership. See page 710.



HP-FL Fiber-Optic Link

HP-FL is a new high-speed interface designed exclusively for
HP Precision Architecture computer systems. Since data is
transmitted via light, the fiber-optic cable is immune to
electromagnetic interference and does not emit radio-frequency
energy. The HP-FL fiber-optic link is made up of four components:
the HP-FL interface card and HP 3000 Series 900 and Series 800
Computers, the HP-FL controller found in the HP 7936FL Disc
Drives, the fiber-optic cable that connects the CPU to its disc
drives, and PBus cables that “daisychain” multiple discs. Together,
these components provide HP-PA owners cable lengths of up to
500 metres and support of up to 48 discs on some computer
models. See page 711.

HP DeskJet Printer (HP 2276A)

The HP DeskJet printer offers laser-quality (300 dots per inch)
printing at a personal printer price. Features include multiple
fonts, 120-cps letter quality, and 240-cps draft printing. The HP
DeskJet printer is an affordable step up to superior print quality
for individual personal-computing applications.

The printer comes standard with 14 built-in fonts and 10
proportional fonts in an S2 font cartridge. Typefaces and sizes
for many applications are available in font cartridges or soft
(disc-based) fonts. The 512-Kbyte printer memory can be
augmented with a 1-, 2-, or 4-megabyte memory board to
accommodate more downloaded (soft) fonts or full-page graphics
at 300 x 300 dpi resolution. See page 717.

NEW PRODUCT HIGHLIGHTS

HP LaserJet UD Printer (HP 33447A)

The HP Laserlet IID printer replaces the HP Laserlet 500
PLUS printer and adds many new features. It provides the same
high-resolution printing and 8-page-per-minute speed as the
HP Laserlet Series II printer. New features include two paper-
input trays holding 200 sheets of paper each and an envelope-
feeder accessory for a third input tray, which holds up to 50
envelopes.

The HP LaserlJet IID printer features duplex (two-sided) printing
to save paper, filing, storage, and mailing costs. With both
paper-input trays full, up to 800 pages of information can be
printed without having to reload paper. Sizes include letter,
legal, executive, and European A4 paper. Using the manual
feed, the printer also handles overhead transparencies, labels,
and heavier paper. See page 717.

HP DraftPro DXL, EXL Plotters

HP DraftPro DXL and EXL large-format drafting plotters
complete HP’s line of low-cost plotters. These plotters combine
the reliability, quality, performance, flexibility, and support
required by today’s CAD professionals. Features include very
good line quality, medium throughput, one- and two-megabyte
buffer options, powerful HP-GL command set, media and pen
flexibility, and compatibility with a wide variety of hardware
and software. The HP DraftPro DXL plotter accepts A4/A
through A1/D media; the HP DraftPro EXL plotter accepts
A4/A through AO/E media (standard ISO, ANSI, and
architectural sizes). See page 726.
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NEW PRODUCT HIGHLIGHTS

HP 7600 Series Models 240D, 240E
Electrostatic Plotters

The HP 7600 Series Models 240D and 240E Electrostatic Plotters
are high-performance plotters designed for the high-volume
demands of departments using computer-aided-design (CAD)
systems. These monochrome plotters are also well suited to
CAD applications involving complex, intricate images or large
amounts of area fill. The HP 7600 Series plotters give you
pen-plotter quality in a fraction of the time. Features include
fast plotting; excellent resolution; long-axis plotting; three
standard interfaces and HP-GL compatibility; rugged, compact
design; and excellent reliability. Model 240D accepts media
609 mm (24 in.) wide, and the Model 240F uses media 914 mm
(36 in.) wide. One low price includes the plotter, the vector-to-
raster converter (VRC), and installation. See page 730.

HP 92214K Design Plus CAD Corner Workstation

A new addition to the Design Plus furniture line is the CAD
corner turn, perfectly fitted for use with all HP CAD systems.
The corner piece has depth and strength for the largest white
phosphor or color CAD monitors weighing up to 200 pounds.
The workstation comes with a keyboard drawer and cable
management. See page 735.

HP EIA Rack Cabinets

Hewlett-Packard now offers you a total system of test instruments,
rack cabinets, computers, and workstations. All these pieces
are compatible in both form and function. The 19-inch
commercial/industrial EIA rack cabinets easily accommodate
HP test instruments and incorporate the same design elements
as HP’s Design Plus workstation furniture (see page 734). The
rack system is modular. Choose from three heights: 1600 mm
(63.0 in.), 1000 mm (39.4 in.), or 720 mm (28.4 in.). Then
purchase doors, filler panels, or other products as you need
them. You can select from blank front doors, ventilated rear
doors, front caps, blank filler panels, a sliding drawer, and
anti-tip feet. We can even provide mounting hardware. See
page 754.



HEWLETT-PACKARD:
Fifty Years of Innovation

Hewlett-Packard Company was founded in 1939 by Bill Hewlett
and Dave Packard. HP’s first product was an audio oscillator,
and Walt Disney Studios, which used eight of these oscillators
to develop and test an innovative sound system for the movie
“Fantasia”, was the company’s first major customer.

A significant invention in 1951 was the high-speed frequency
counter (HP Model 524A). Its accuracy and ease of use
revolutionized the measurement of frequency, reducing the
time required to accurately measure high frequencies from
about 10 minutes to one or two seconds.

Divisions Formed

Until 1957, the company was a one-plant operation with one
central research and development team. In 1959, when
employment reached 1,500, divisions were formed to preserve
the personal touch of the small operation. Each division had its
own research and development, manufacturing, marketing,
and support operations, as well as its own family of products.

In 1965 a central research facility, HP Laboratories, was
established. HP Labs’ success in developing prototype products
resulted in a number of major new product lines. HP Labs was
also the starting point for the company’s entry into the field of
computation.

First Computer and First Calculator

HP’s first computer, the HP 2116A introduced in 1966, was
marketed as an instrument controller. At that time HP’s focus
was on automated test equipment, so the HP 2116A was designed
to operate in the same environments as instruments. As a
result, when most computers could operate only under tightly
controlled conditions, the HP 2116A was in demand because of
its reliability.

Another pioneering effort resulted in the first desktop electronic
calculator, the HP 9100A (1968). Four years later the HP-35, the
world’s first handheld scientific calculator, was born and quickly
took the place of the engineer’s slide rule.

Later Contributions

In the late 1960s, Hewlett-Packard recognized the importance
of digital logic design and formed a special team to develop
equipment for logic troubleshooting. The result was the HP
5000A Logic Analyzer, the first in a family of products designed
to help develop and troubleshoot digital products.

HP’s commitment to scientific and technical contribution is
also illustrated by the HP 8542A , an automated network analyzer
that created excitement in the early 1970s. At its first public
demonstration, major customers asked to use it to speed
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development of their experimental microwave transistors.

The growth of Hewlett-Packard over 50 years has been reflected
by this catalog. The first catalog, published in 1943, described
12 products on 24 pages. This 1989 edition describes about
1,700 of more than 10,000 products on 790 pages.

The Next 50 Years

Looking ahead to its next half-century, the company believes
that test and measurement is a dynamic market, with new
technologies and opportunities driving the development of
future products. There will be more emphasis on systems and a
tighter coupling of computer and instrument capabilities.
Instrumentation will be programmable, have standard interfaces,
and be easier to use and customize.

Computer technologies will have an increasing impact.
Instruments that use digital architectures have improved
performance, lowered prices, and are changing the way analog
measurements are made.

Improved performance has resulted in new measurement
opportunities. New demands have emerged in digital, lightwave,
and secure communications, chirped radar and frequency-
agile radios. HP’s customers also drive demand for test and
measurement systems as they strive to become more competitive
in global markets.

Hewlett-Packard looks forward to meeting the challenges
and satisfying the needs of the future by continuing to advance
the sciences of test and measurement.

The HP 5060A, a cesium-beam frequency standard, gained
worldwide recognition as the “flying clock™” in 1964. In a
35-day, 35,000 mile trip HP engineers used two new
cesium-beam clocks to coordinate the national time
standards of various countries to within a millionth of a
second. Carl Abom, research engineer of the Swedish
National Defense Research laboratory, observes com-
parisons between his instruments and the visiting clocks.
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Hewlett-Packard in Profile

Hewlett-Packard Company develops,
manufactures and markets measurement
and computation products and systems
used by people in science, engineering,
business, industry, educatjon, and
medicine. These products are known for
their high quality, reliability and advanced
technology and include calculators,
computers and peripherals, electronic
instruments, instruments for chemical
analysis, medical instrumentation, and
electronic components.

Headquartered in Palo Alto, California,
Hewlett-Packard employs approximately
83,000 people worldwide, of whom some
53,000 work in the U.S.A. Product research
and manufacturing activity is highly
decentralized, with facilities in the U.S.A.,
Europe, Japan, Southeast Asia, Latin
America and Canada. The worldwide sales
organization includes nearly 150 sales and
support offices in the U.S.A. and some
335 sales and support offices and distri-
butorships in 77 other countries.

With a 1987 revenue of 8.1 billion
dollars, HP is ranked in the top 50 U.S.
industrial corporations. Approximately
50 percent of this revenue was generated
outside the United States.

HP Test and Measurement Systems

Customers use HP instruments to evaluate
the performance of their own electrical
equipment, in developing products, in
controlling quality and manufacturing
processes, and in field service applications.

In addition to the electronics industry,
major markets for HP test and measure-
ment equipment include telecommuni-
cations, aerospace, aviation, and scientific
research. In fact, HP instruments are used
in almost every industry where precise
testing, measurement and control are
required.

The impact of increasingly scarce and
costly technical manpower has acceler-
ated the need for measurement systems,
with their high speed, accuracy, repeat-
ability and productivity. HP instruments
and computers are designed with systems
in mind.

In 1965 Hewlett-Packard created its own
internal standard for linking HP instru-
ments and computers. The standard
became a worldwide standard, IEEE-488,
and today it is used by several hundred
manufacturers worldwide. We call this
standard HP-IB, the Hewlett-Packard
Interface Bus. In this catalog, system-
ready products are marked with the symbol

| DESIGNED FOR |
SYSTEMS

The HP 54501A Digitizing Oscilloscope is one example of how Hewlett-Packard's
investment in advanced technology also results in product reliability. Four
custom integrated circuits were key to the design of the single-board, low-
priced system. The single-board design reduces the number of parts, resulting
in fewer part failures and greater reliability. The new oscilloscope has four
channels, a 100-MHz bandwidth, and is about half the price of Hewlett-Packard’s
previous low-end model, the HP 54200A.

In all cases, the goal of HP systems is to
provide essential information in a useful
form and in the most efficient and timely
manner. The result is that customers can
improve the productivity of their processes
and organizations.

HP Computers

Hewlett-Packard’s first computer was
introduced in 1966. Its purpose was to
gather and analyze the data produced by
HP electronic instruments. Today, HP
computers, computer systems, and peri-
pheral devices account for a substantial
portion of the company’s product line.
This broad range of computation products
and systems offers solutions for many
different applications.
Hewlett-Packard’s strength in engi-
neering, scientific and manufacturing
applications has enabled it to make major
contributions in key technical computer
markets. Advanced data communications
technology allows instrument systems to
be linked with computers, giving customers
tools for acquiring, analyzing, managing,
and transmitting data. Hewlett-Packard
also is an important business computer
manufacturer. Offerings include portable

computers, personal computers, and
minicomputers. The company’s mini-
computer line is one of the most widely
installed general-purpose business
computers in the world, with more than
30,000 machines in use. Our strong support
of industry networking standards and open
systems makes multi-vendor connectivity
possible and gives us the flexibility to
solve customer problems using a variety
of approaches, including software
application packages developed by third
parties.

In 1986, Hewlett-Packard introduced
the first in a series of new high-
performance computers based on HP
Precision Architecture. The simplicity
of the new architecture ensures ease of
manufacture while providing both business
and technical customers with superior
price/performance compared with
conventional designs. More important,
HP Precision Architecture promises future
performance capabilities many times
greater than today’s computer systems
and allows the company to develop a
range of compatible computer systems,
including personal computers, engineering
workstations, and minicomputers. The
unified architecture enables customers



to leverage their software investments,
since the same application can run on a
wide range of machines within the same
family.

Other HP Products

In addition to electronic measurement
and computation products, Hewlett-
Packard manufactures a number of other
product lines, all of them related by basic
electronics technology. Among these are
electronic components such as microwave
semiconductor and optoelectronic
devices. Other important fields of interest
include medicine and analytical chemistry.
Today, hospitals and clinics use HP
equipment for patient monitoring,
diagnosis and therapy, and data manage-
ment. Analytical instruments are widely
used in the chemical, energy, pharma-
ceutical, biotechnology, environmental
monitoring and food industries, as well
as in medical and chemical research
programs for government and industry.

HP Innovation

Hewlett-Packard’s continuing growth is
based on a strong commitment to research
and development. Each year the company
invests about ten percent of its net revenue
in R&D ($900 million in 1987). This heavy
investment enables Hewlett-Packard to
remain at the forefront of technological
development and to maintain a steady
flow of new and useful products. Well
over half of the company’s 1987 orders
were for products introduced during the
previous three years, a clear indication
of the importance of HP’s product-
development efforts.

About 85 percent of the company’s
yearly R&D budget is allocated to product
development within some 50 separate
divisions. The remaining 15 percent is
invested in more basic, higher risk, longer
term research undertaken by HP Lab-
oratories, the company’s centralized
research facility. HP Labs ranks as one of
the leading electronic research centers
in the world. Through endeavors in various
areas of science and technology, the
corporate laboratories also help the
company develop new areas of business.
Customers benefit through access to
computers and instruments that are at
the forefront of technology.

HP Product Standards

AllHP products are designed to operate
under the environmental conditions
expected for the product. All new hard-
ware designs are tested to internal HP
standards in typical operating environ-

ments before they are released for
customer sales. Internal HP standards
are derived from our experience with
environmental conditions at customer
installations and from industry standards
such as [EC, ISO, ANSI, and MIL.

The classification codes used to identify
expected environments range from Al to
C2. Al corresponds to the severe envi-
ronments found in heavy industrial areas
that are unsuitable for operating personnel,
and C2 corresponds to the controlled
environments of dedicated computer
rooms. Most HP hardware products are
designed to meet Class B2, general-purpose
applications in light industrial and
commercial facilities.

HP Support

Hewlett-Packard’s commitment to
engineering excellence is equaled by its
commitment to providing customers with
high-quality support services. Hewlett-
Packard’s support organization consists
of a worldwide sales and service network
staffed by highly trained engineers and
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technicians. Our support starts before you
purchase an HP product and continues
long after the product has been delivered.

Before you purchase a product or
system, HP sales representatives are
available to help you assess your needs
and choose the product or system that
meets your immediate and longer term
requirements. We offer applications and
training support to help you obtain full
use of your system, hardware support to
help maximize system up time, and soft-
ware support to keep your system software
current and productive.

To help you plan your system and its
use, we offer the consulting and training
expertise of experienced systems
engineers. For the installation and main-
tenance of your system and its components,
we offer the services of customer
engineers. And for the long-term support
of your system, Hewlett-Packard offers
an extensive menu of services. The menu
includes contract or as-needed calibration
and repair with on-site and at-HP options,
as appropriate. Update services are
available for both software and hardware,

The HP 8590A Portable CATV Analyzer has been a popular, easy-to-use tool for
proof-of-performance testing and system maintenance. With the addition of
the new HP 85901A Portable AC Power Source, it has increased portability and
versatility. Lab-quality measurements can be made anywhere in a cable-TV
system even though ac-line power may not be available.
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as is training for your own service
personnel.

Hewlett-Packard also rents and leases
equipment. Because of our low cost of
funds, we offer finance plans at very
competitive rates. From 12-month rentals
to 5-year leases and purchase plans, an
HP finance representative can help you
tailor a plan to meet your financial
requirements.

Rental and operating lease plans provide
an answer for short-term project needs, a
hedge against obsolescence, and a way to
smooth out your cash flow by avoiding
large cash outlays. If you want to expense
your equipment rather than funding it
through a capital budget, Hewlett-Packard
can provide “off-balance sheet” financing.
See page 768 for more details.

Hewlett-Packard’s worldwide support
network ensures prompt availability of
replacement parts throughout the service
life of products and beyond. Replacement
parts services also include parts stocking
recommendations based on extensive
component reliability histories and the
numbers and mix of HP products to be
supported.

For products requiring consumable
supplies, such as recording paper, ribbons
and magnetic media, we offer fast,
convenient service from well-stocked
supply centers. These centers also offer
personal computers and software, peri-
pherals and terminals, cables and
connectors, workstation furniture, books
and learning aids. The support services
outlined above are described in more
detail beginning on page 756.

HP’s comprehensive support extends
to information services, including excellent
hardware and software manuals and a
wide variety of no-charge publications.
These publications help you choose the
HP products that best fill your needs,
allow you to benefit from applications
knowledge acquired by users inside and
outside of Hewlett-Packard, and help you
maintain your HP products. This literature

includes new-product announcements,
catalogs, product family brochures and
single-product data sheets, application
notes, programming aids, service notes,
and maintenance periodicals. More details
on these publications can be found on
page 792.

The HP Catalog

This catalog is divided into sections that
are based on nine broad product groups,
including sources and analyzers, design
automation and technical computers,
semiconductor test and board test, etc.
Many of the sections are prefaced by
descriptions of basic kinds of measure-
ments and the techniques of measurement
that are associated with the featured
products.

Products described in this catalog are
indexed three ways: alphabetically,
numerically by HP model number, and
by product type or application. In addi-
tion, a set of blue page tabs allows you to
readily locate a particular product group.
The alphabetical index begins on page
25, the numerical index begins on page
37, and the general index begins on page
50.

A description is provided for each
product, but for some products you'll want
to refer to a data sheet for a full set of
specifications. Data sheets are available
on request at local HP sales offices.

Contacting Hewlett-Packard

Locations of HP sales and service offices
are listed on pages 771 through 779. Calls
to your local HP office will be routed to
the person best qualified to assist you.
Just give the operator your specific product
interest: test and measurement, computers,
medical, analytical, or components.
Qur sales force is made up of specialists
in each of these five major product areas.
Staff engineers are always available during
business hours. Our sales representatives

are supported by the HP systems
engineering organization, which has
specialists in measurement and com-
putation systems.

Information on product availability,
prices, and order status is immediately
available through our worldwide order
processing network.

You can also contact Hewlett-Packard
by way of toll-free phone numbers at a
growing number of Customer Information
Centers (CICs) worldwide. These centers
can provide pre-sale assistance with
product selection and information on
product availability and price. In addition,
CICs can arrange for you to receive free
publications such as data sheets, catalogs,
application notes, and new-product
announcements. CIC locations and phone
numbers are included in the listing of HP
offices that starts on page 771.

Suggestions Welcomed

The purpose of this catalog is to give you
useful information about HP products,
along with some company background
that may help you reach decisions on
products and systems that will fill your
needs. The catalog emphasizes test and
measurement products and systems and
includes representatives of Hewlett-
Packard’s other product categories.
Literature describing the other products
in detail is available through your local
sales office.

If you have any comments and sug-
gestions about how we can make this
catalog more useful to you, please let us
know by writing to:

Hewlett-Packard Company
Max Trescott

Catalog Manager

3200 Hillview Avenue

Palo Alto, CA 94304-1298
US.A.
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Switches
ACPowerController .............coviiiiiniiiiniane 572
Access, Distribution and Bidirectional ................. 506
ACtUALOTS . ..vvriveruenareiennnnses 97, 336, 566, 572, 587
HP-IBDIIVEr ..oveoiieiinieeeiiiiaetneniencinnanins 336
Coaxial, Five-Port ....covviiiieiiiiiiiniennannss 339, 566
Coaxial, Microwave OEM .............coovivninine 339
Matrix MiCTOWAVE ....oovvivriirnniinneienianrinnnss 340

Matrix (HP-IB) ........cccoiiiiiiiiiniinnnn, 538, 583, 587
Multiport Coaxial ...........ccooiiiiiiniiiiinnin., 338
Switch/Test Unit...........coocoiiiiiiiiiienn... 583
SPDT .. e 339
VHE,HP-IB ..o 562, 583, 587
Switching Matrix ... 340
Synthesized Function Generators ............... 378, 412, 427
Synthesized Signal Generators ............ 357-374, 386390,
394-395, 410429
Synthesized Signal Sources .......... 386-390, 394, 395, 412,
414419
Synthesized Sweep Oscillators ...................... 392405
Synthesizer, Audio Complex ............oovvviiieiinnn.., 412
Synthesizer, Arbitrary Waveform ................... 378, 427
Synthesizer, Time.............coooiiiiiiiiii i 445
Synthesizers, Frequency ......... 386-390, 394, 395, 414, 416
Systems
Analog LSITest ....oviviiiiiiiiiiiiiiiinnaneenns 528
Attenuator Calibration .....................couiiu.. 172
Automatic Test........oooiviiiiiiiiiiiiiiiiiii i, 612
Board Test ....ovvrvieiniiiiiiiiiiieineinnennn, 546-549
CAD . e 632, 636
CAT (Computer Aided Test) .........ocovvuvivinnnnen. 582
Combinational Test ..........cccvviinveniiinnieinnens. 546
Communications Test .........ccovvviieiivinenniinenn, 546
Computer-Aided Engineering (CAE/CAD)....... 616637
Computer-Aided Software Engineering (CASE) ....... 622
Data Acquisition .........cvvuveieiineneriennennns 564-581
DCElectronicLoad ..................coviiiiinn, 448, 449
Digital ICTest .....oviiiieriiiiiiiiiannnnns 320, 526-527
EMI Measurement .........oouvvvrieriiernreinninnnens 130
IC Prototype Verification..................... 320, 526-527
In-Circuit Test .......oovviiiiiiiiiniiiiiinans, 546, 547
Laser Measurement .........ccoovviiiiiiiiiinniiiieenn, 351
Logic Analysis .......ccovviiiiiieiiiniiniinannnn, 260, 323
|00 8 ] S N 528
Microprocessor Development ................ccvvennn. 621
Modular Measurement .........coooiiiiiiiinn., 116-122
Network Analysis ..........covviviniiniannn.. 238, 392-394
Phase Noise Measurement..............covevnn..s 160-161
Real-Time Computer..........covvviiiiinennreneinnnns 670
Remote Access & Test ........oviiiiiiinniiiininnnnn, 510
Semiconductor Test ..........ooocvvnieniininannn., 526-533
Signal Generator Calibration .......................... 171
Signal Monitoring ..........cooviiiiiii i, 129
Transceiver Test..........cooveiiiiiiiiiiiiiiien.., 324
Transmission Line Test..............ccooiiiiiiiinenn., 229
Waveform Generation ............coovviiiiiinnnnn.. 71,378
Waveform Measurement ..........c.ccvvneeniininaennnn. 74
System I, System II Cabinets ....................... 748-755
T
Tablets ..o e 714
TapeDrives ......coovviiiiiiiii 712
TECAP Parameter Extraction Software.................. 525
Technical Computers and Peripherals ........... 552,616, 638
Artificial Intelligence ................cciiiiiiiin... 666
COMPULETS .. .vieii ettt iniens 552, 638
Computing Overview ...........ccoviiiiviiniiienn 638-639
Controllers ........viiiii i e i 552-555
DisC DIiveS . ....vt et 708-711
DOS COProcesSOr «.vvueerernnririereeennaeeanens 649, 669
Engineering Workstations ................coooaee. 619638
Graphics ......oooiiiiiii e 650
HP-IBInterface.......coovvviiiinininiinnnnnnnnnns 663, 668
Integral, The .........oooiiiiiiii s 624
I/OExpander .........c.coooviiiiiniiininiiniininenns 668

Interface Summary..........coovviiiiiiiiiiiiiiein... 668



Multiprogrammer: 1/O Expander & Converter ........ 602
Networking ...........ooooiiiiiiiiiiiiiiiiiin... 660664
Operating Systems ........c.ooeivirnviiiereneeennreeen, 658
Parallel Asynchronous FIFO Interface................. 644
Peripherals ...........ccooviiiiiiii i 667
Plotters ....coovniiiiii i i 720-732
Printers .....ooveriniii i e 716-719
Real-Time Systems..........o.vvereiniinienerinenns. 670
Selection Guide ..ottt 639
Software Catalog..........coviiiiiiininiiiieniiiennns 620
Technical Documentation Software ...................... 634
Telecommunications Test Equipment ..... 112, 115, 175, 230,
234, 310

Access Switch .......ooiiiiiii i 506
Audio Channel Selector: HP-IB Controlled ............ 495
Balanced 2 /4-wire Audio Channel Selector ............ 495
Bidirectional Switch .................... oo, 506
Bit Error Measurements..................c.c.cun... 496497
Carrier Testing . .....covvivininiiiiieriii s 501
Cellular Radio Test Equipment ........................ 324
Constellation Analyzer ........................... 162, 508
Controller, Switch......................oo oL 336, 506
Customer Support .......coviuiiiiiiiii i 756
Digital Data Test Set.........ovviviiiiiiiiniiiiaannss 500
Digital Modulation Generator/Analyzer.......... 162, 380
Digital Transmission Analyzer......................... 497
Digitizing Oscilloscopes ..............c.oevvvnnen. 54-67, 74
Down Converter........covvviiiiiiieeiiiinenennenaaens 507
DS3 Transmission Test Set .........ocoveviivennaiennn. 499
Error Rate Measurements ........................ 496, 497
FDM Measurements .........cocoeeneinennns 501-504, 510
FDM Surveillance Software ..................vvvnnnne. 510
Frequency Analyzer .............oovvinvnieiniinnnnnn, 191
HP-IB Controlled Channel Selector.................... 495
Jitter Generator & Receiver .............ccoovvvniennnn. 498
Jitter, Time Interval Analyzer ......................... 191
Microwave Counters ............ccvvvvvnveennnnns 178-188
Microwave Link Analyzers ................ccoovvennne. 507
Microwave Network Analyzers ................... 216-255
Microwave Radio Testing ................cvoevvnan.n. 501
Microwave Upconverter .........coveiirnrenrinainennnes 405
Modulation Analyzers ........................ 166, 168, 191
Modulator/Demodulator ......................... 380, 507
Noise and Interference Test Set........................ 508
Optical Time Domain Reflectometer................... 310
Pattern Generator/Error Detector ..........covvvnnnen. 497
PCM Terminal Test Set ...........cocviivvenniinnnnn.. 495
PCM Testing.....ooovvvvieiiieiniennirnnnens 191, 494-500
Power Meters ..........ccooviviiiiiniininn... 172, 208-215
Primary Multiplex Analyzer........................... 495
Remote Access and Test System ....................... 510
Remote Automatic Surveillance Systems............... 510
RF Radio Testing ..........ooveininviiiiinennnnnnnens 324
Selective Level Measuring Sets .............c...oo.ee 506
Selective Level Meters........ccocevvvninnen.. 502, 505, 506
SLMS ACCESSOTIES ...vveveerriiieeiineiiaenanennens 506
Spectrum Analyzers...............c.oonen 112-158, 233
Switch, ACCESS ..ovvviriiriiieii i i 506
Switch Controller ............coiiiiiiiiiiiiiiiiennns 506
System DC Electronic Load ........................... 448
Time Interval Analyzer..............coevvvvveiienn.... 191
Transmission Impairment Measuring Sets ........ 517-521
Transmission Line Test Sets .........ovvvveivnnniennn. 229
Vector Modulation Generator/Analyzer .......... 162, 380
Voice & Data Testing .........cooovvviiiinnnieninnen, 516
Waveform Analyzers .................. 54-77, 84, 116-122,

147, 150, 157, 162, 191

Temperature Measurement ................ 353, 566, 570, 572
Temperature Transducers............c.ocoiiiiiiiicnnnns 580
Terminal Emulation ..............oooiiiiiiiiiniininnn, 705
Terminals, Display.....cc..ooiiiiiiiiiiiin i, 691
Terminals, Rugged .............ccooiiiiiiiiiiiiainn.s 706
Termination Panel, Multiprogrammer.................... 602
Terminations, Coaxial and Waveguide ................... 344
Test and Adjustment Module ...................cooonnel, 141
Test and Measurement Accessories Catalog .............. 766
Test Generator, Interactive ................ccovvnvinienn. 606
TestHead .......cooiiii i et eneas 320
Testmobiles. ...t 83
Test Set, Signal Generator ...............cccovvviiiuiinne 171
Test Systems, Automatic.............coovvevnvinnn.. 595,612
Test Systems, Board ...............ccocviiiiiiin, 546-549
Test System, Digital IC......................... 320, 526, 527
Test System, LST ..o 528
Thermistor Assemblies...........oovvriiierenreniiinnnes 215
Thermistor Sensors, Coaxial and Waveguide ............. 215
Thermocouple Power Meters................ocouenn. 208-211
Thermocouple Power Sensors .............c.ovvevvvvnnnn. 212
Thermocouple Scanning Cards ............. 566, 570, 572, 599
Thermocouple Wire........covvivieenniniriienrenenneen. 580
Thermometer, Quartz............cooovviiiviiaennieninnns 353
Time Base Card, Multiprogrammer ...................... 598
Time, Frequency Domain Analyzers ................... 68-77
Time Interval Analyzer .............coviiiiieinieiniinnn, 191
Time Interval Calibrator.............ccovvvvivinnrinnn.n. 189
Time Interval Counters .................... 189-194, 196-207
Time Module, HP-41 ...........cooviiiiiiiiiiniinieenns 695
Time Standards.......cooovvviiiiiinniinnenniennns 484491
Time Synthesizer .......c..oo.ooiiiiiiiiiiiiiin, 445
Timer/Pacer Cards, Multiprogrammer.............. 599, 603
Timing Analyzer.........cooovviviiiiiiiiniiiin i, 191
Timing Generator, HP-IB..................coovviiieannt 445
TNC Adapters.....ooiiiireiiiinnrrneeinrrrnarnseerssees 740 -
Touch Accessory, HP ...t 690
Tracer, CUITent. . ..ooovtien i iii i i eneaninnns 275
Tracking Generators .....c......coccvveninnennns 122, 418, 502
Tracking Generator Module ................coovvvvinenn. 122
Training Support ......ocoveeviiiniiinnrnninieneenss 760-762
Transceiver Modulation Analyzer............... v 166
Transceiver Test Systems ,......cvvvivieinniiarnnn 324-327
Transducer, Laser Position...........oooevvvvivienniinn.s 350
Transfer Function Analyzer............................0. 146
Transient Digitizers...........coovivenviiivneann 77, 146-157
Transient Generators ......o.vveriivnririreninrnnonins 76, 378
Transient Limiter......ccooiiiiiiieinninnennrenes 133, 144
Transient Recorders .........ccvvvviivivenrernnnnens 146-157
Transmission Impairment Measuring Sets........... 516-521
Transmission Line Test Software......................... 228
Transmission Line Test System ..................c.oveet 229
Transmission Test Sets.........ovviviiiririiriennnss 520, 521
Transistor Bias Supply ....c...cooviiiiiiiniiiniiinnn., 252
Transistor Test Fixtures........ooovivviiviiiininninn.., 252
Transistors, Bipolar ......ccooooiiiiiiniiiiiiin i, 675
Transit Cases ......vvvviiniiineiiie i iiieieenns 742
Troubleshooter Kits, IC............cooiiiiiiiiiniinnn.. 277
True RMS Voltmeters .........ccovvvvviinniinineennn, 92-107
Type N Series Adapters..........ovviiiiniiinireniiens 740
Type NShort......oooviiiiiiiiiii e, 345
U

UHF Signal Generators........................, 357-374, 380
Ultrasound Imaging ............ccooiviiiiivinrinrenannnss 678
Vv

Vector Analyzer ......ovvvivieiinneininnernrineneranenans 162
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-Vector /Arbitrary Waveform Synthesmer ................. 382

< Vector Generator .................... e R 380
- Vector Impedance Meter...........coc.oivii i aiiG . 285
+= Yector Modulation Generator/Analyzer ............ 162, 380
- Vector Network Analyzers............ 146 150, 230255, 280
~Nector Voltmeter .................. e 242
NVectraPC ..o il 656, 682
_ Verification Kits (Network Analyzer) ......... 0o 253
VHEF Signal Generators........... oot iiieecussnais 357-376
- VHF Switch Module................ i e 562,583
‘. Vibration Analyzers ................ DT 146-149
Voice/Data Testing..........c.ooooiiiii i 516
VOLMEters. . oooovev et e 92107
ANBIOZ .. et e s L d e 106
Digital ........ccoooviiciiinnin Dl i 94-107
- VXTIbus Development Toals .......... e e s i 589
w ;
WAN Protocol Analyzers........... OO 512-513
Warranty.....ocoooeiiiiiiiii | OO 770
Waveform ; o
Analyzers .....ooooovveiiiiniiii ye. 5477, 84, 116122,
; 147,150, 157,162, 191
o DIgItizers ..vveiiieiiil, £ 77,122, 146-157, 263
Generator, Arbitrary .............. e 76,318,378,
_ 380, 412, 420, 427
Recorders ..o.ovvvvvinnnianveennns { DDA 68-78, 84,122

Synthesizer, Arbitrary ............coeeieieeiinisn 378, 427

X

- Synthesizer, Complex...........cooviintiniiiinnvinrins 412
Wavegulde
G EY o1 S U DD U 349 .
CAHENUALOTS .. ii. i i e i e e 348
Calibration Kits ......ovvinnin i 251
- Coaxial Adapters............ooooviiiii il 349
T L)) R R A SR 343
~ Directional Couplers...........oovvviiiuveiineiiion.s 347
Frequency Meters .....o.oovveneninnvnsioininianais, 347 .7
- Harmonic Mixers . .....oooivveviiiiinniiivinaniii. . 343
CHOIARTS e i 348
o Low-Pass Filters........oooiiiiiiiiniin i iain . 348
S Movable ShOTts .ovvveviii e e 345
- Sliding Loads ..vvvviviiiiiiii i 345
Shiding Shorts ... ooevii i i 345
SN e MUy
T ermInations . i e e e 345
Thermistor MOUNtS .. ...oovvvveeeiiineee i i 215
Variable Attenuators ............o.oooiiiniiiiiiiiia.n. 348 -
.- Wideband Amplifiers .................. 000 407-409
Wire, Thermocouple .. .....coovveeiiiriieiieriiiinainss 580
Word Generators ................ 318, 320, 322, 444, 500, 526
X:-Ray Systems, Scientific & Industrial .....0............ 680
XY RECOTAers ouvi vt i e 78,84
X Window Software ............coovevriieiiiioioniniens 665




* A1004A Series 800 Model 8255

AT005A Series 800 Model 825SRX

PR LTI TP Tty

A1008A Series 800 Model 825CHX ...

'A1015A Access Port Kit

A1010A RAM Memory Card (SMB ECC RAM Boari)......

A1017A ls)::{)lnkaontmller Interface
-A1035A Series 800 Model 8358

_A1045A Series 800 Model 835SRX

A1037A RAM Memory Card (16MB ECC RAM Board)........

'A1101A Additional Channel Adapter

Ise Generator.
ies Coaxial-Wav e Adapters

.............................

_A1108A Floating Point Upgrade Kit....

A1104A Additional 16MB Main Memory ...........oo.r... e

 Waveguide-Waveguide Adapters............osiveinenns 34

A1122A CIO Terminal Expander

AlI23A E on Module Kit...........

A1124A Add-on Expander

- A1125A Cable Management Rack

License-~

- BI151A Seriés 300 X Window Version 11
to-Use .

B1152A Media and Documentation for B

es Waveguide Law-pass Filters .......cviiiniissiin 348

T151A i,

-D1009A HP Vectra Portable CS Model
D1030A EGA Cable

g{iggﬁ X Wintdog SYStBeﬂS‘ISeAISion 11 for Mﬁdel 825, 835.. &m:%:‘v’: g::ggx:seen?;)tl::gs ........................... ....‘...f |
‘B tu,gy b Al N

B1157A X %\‘}indaw gystem Version 11 for Model 840........... men-Wave Fixed Attenvators ...

B1158A Right to copy B1157A ......,

. D1001A HP Portable Vectra CS Person;ldComputer

............

D1110A HP Veetra CS Model 10 PC

- D1115A-HP Vectra CS Model 15 PC

D1116A HP Vectra CS Model 16 PC

'D1120A HP Vecétra CS Model 20 PC

D1126A HP Vectra CS Model 26 PC

D1127A HP Vectra CS Model 27 PC.

D1180A Video Graphics Adapter

D1181A/G/W Monochrome Monitor......
D1182A/B VGA Color Monitor

ogrammed Power Meter ..............,
Vount

...............................

D1183A HP Touch Accessory

ermistor. Mounts ..o i, 15

D1184A VGA Csble.........

D1210A HP Vectra ES Model 10 PC

D1215A HP Vectra ES Model 15 PC

- D1220A HP Vectra ES Model 20 PC

. D1226A HP Vectra ES Model 26 PC

D1227A HP Vectra ES Model 27 PC....

D1310A HP Vectra ES/12 Model 10 PC
DI315A HP Vectra ES/12 Model 15 PC
D1320A HP Vectra ES/12 Model 20 PC
D1326A HP Vectra ES/12 Model 26 PC

.- D1340A HP Vectra ES/12 Model 40 PC
- D1346A HP Vectra ES/12 Model 46 PC

D1327A HP Vectra ES/12 Model 27 PC..

...............................

- D1347A HP Vectra ES/12 Model 47 PC
. D1500A HP Vectra RS/16 Model 40 PC

......................................

D1600A HP Veetra RS/20 Model 40 PC

DI501A HP Vectra RS/16 Model 106 PC
D1502A HP Veetra RS/16 Model 100 PC
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.......

~ D1603A HP Vectra RS/20 Model 150 PC
. D1604A HP Vectra RS/20 Model 300 PC

...............................

D1800A ARPA Services/Vectra ........

- D1606B HP Vectra RS/20 Power User PC

D1801A ARPA ThinLAN/Vectra

- E1400A C-Size VXIbus Mainframe....

894 Series Waveguide Mismatches.
896 Series Waveguide Precision Straights

.....................................

- E1490A C-Size VXIbus Register-Based B
~ E1495A VXIbus Development Software

- E1404A C-Size VXIbus Slot 0/ Translator Module .
E1408A C-Size VXIbus A or B-Size Madule Carrier ..
E1409A C-Size VXIbus Stainless Steel Chassis Shield

........

897 Series E-; H-Plane Waveguide Bends

898 Series Waveguide Twists

...........

- 899 Series Waveguide Straight Sections 349
readboard Module -

900
~ 905A Coaxial Sliding Load.

- HP-12C Programmable Financial Caleulator ... iviii i 908A Coaxial 50-Ohm Teérmination....... 344
HP-14B Business.Calculator ..... QOBASLQZ/ D&JE/ F Coaxial 50-Ohm Terminations......................... 344
- HP-17B Business Caleulator . 910 Series Waveguide Terminations....... w345
- HP-19B HP Business Consultant 11 ....... 911C Coaxial Sliding Loads 345
_“HP-228 Scientific Calculator .........., i ‘ 345
HP-27S Scientific Calculator-......... 345

 HP-28S Advanced Scientific Calculator.




38

MODEL NUMBER INDEX

New product listings are printed in bold face type

920 Series Waveguide Moving Shorts .. 345
921 Waveguide Fixed Shorts .... 345
1000 ,
1000 Computers and Systems....... 670
1040A Series HPCL Detectors...........occeiioniieinnssiensmsniseresesesseses 677
1050 Series HPLC Modules...... 677
1051A & 1052A Combining Cases......... 752
1090 Liquid Chromatograph Systems..........cccevveunee 677
1122A Probe Power Supply ....... - . 82
1124A Active Divider Probe.................... 82
1133A TV Video Sync Pod .........coouniiicncianinnnins 83
1631A/D Logic Analyzers...........oeveerieensinnernensaesnne 259
1631D + 24D Logic Analysis Measurement

Techniques Course tteatereatersesonrarensassssarssssrsssensons 761
1645A Data Error Analyzer ....... . .- 519
1650A 80-Channel Logic Analyzer ... 257

1651 A 32-Channel Logic Analyzer 257

2000
ATS 2000 Automatic Test System 612

2106CK /DK Board Computer ...................................................... 670
2134A Computer....... . 670
2137B Computer ........... . . 670
2139B Computer ... . 670
2156C/D Computer ....... 670
2196G/H Model 26 Computer Systems . 670
2197E Model 27 Computer Systems 670
2199E Model 29 Computer SYStems .......ceveserveuenenen 670
2225A/B/C/D/P ThinkJet Personal Printer...........cccovverrirrureas 717
2227A/B QuietJet PLUS Printer ........cccnunncnnciiniennas 717
2228A QuietJet Printer.......ccccevivcreenes 717
2235A/B/C/D Ruggederter 480 Printer....ccoccnvcersrecrenrernenes 717
2276A DeskJet Printer. w717

2345A Distributed Terminal Controller
2346A /B/C Distributed Terminal Controfler
2393A Graphics Terminal

2397A Color Graphics Terminal .......
2424A Micro 14 Computer .
2426G /H Micro 16 COMPULETS ......civviviiirsnssnmsisinssssrsssssasersvsneses
2434A Micro 24 Computer ......... 670
2436G /H Micro 26 Computer........ccoeuevimmerenerssierensenes 670
2437B Micro 27 Computer ...... . 670
2439B Micro 29 Computer . 670
2484B Micro 24 Computer ... 670
2486B/C Micro 26 Computer System 670
2487B Micro 27 Computer System ... ...670
2489B Micro 29 Computer SYStem ........ceceerevissesreressasasnns 670
2563B Line Printer... revrerirre e s ae et e e arnees 718
2564B Line Printer rereseeererereaines 718
2566B Line Printer..... . . 718
2567B Line Printer.......ccooeeriinmneseinnissseesnsssisnennssssssssnisessssens 718
2680A Laser Printing System........ccocovcrmrucenccnsreninnns w718
2685C Laser Print Station ........ccovceivnisvncrirnoisssnecresnnseesasionesy 718
2804 A Quartz Thermometer........ . 353
2813D Quartz Pressure Set.... vesanes 352
2813E Quartz Pressure Probe.... rrsbeeseareeens 352
2816A Pressure Signal Processor...... .352
2932A General Purpose Printer........cccocuevininnae 718
2934 A Business Printer ........ccovmiiirmnvusscsisnrevncsnsennns 718
3000
3000 Micro 3000LX/GX/XE, Series 52, 58, 925LX, 925,

70, 935, 950, 955 Business Computer Systems ................... 697-701
3048A Phase N01se Measurement System.............
3048A + 24A Phase Noise Measurement Course..
3065 Board Test Family (HP-IB).............
3065C + 24D Board Test System User Trammg ..........................
3065 CT Communications Technologies Board Test System .

3065ST Standard Technologies Board Test System. ............

3082A Industrial Touch Terminal........ccccoceeicrinnncsenstrsenessnisienns
3235A Switch/Test Unit......... ettt enees

3245A Universal Source . rreeere e reens e erennas

3312A Function Generator ................

3314A Function Generator ........... .

3325B Synthesizer/Function Generator...............cooeveeevverisiensecns

3326A Two-Channel Synthesizer .
3335A Synthesizer /Level GeNerator ........ovcornmiseersssraainesasnnas

3336A /B/C Synthesizer/Level Generators ...........cccvernenee 419, 502
J396A INteBrator ..........co.ocovirieeeiirinieiccienrre et cessse e sas b nas 676
3400A RMS Voltmeter.. . 106
3421A Data Acquisition/Control Unit.........ccouririereisinerensusiinans 566
3437A System Voltmeter..... teesasssnssn s easans 103
3455A Digital Voltmeter........coeevvmrverevcenserrinne 103
3456A Systems DVM..........ccovvveieencncne et 102
3457A Multimeter . reseseee e 97
3458A Multimeter. . s b essienaes 94
3466A Digital Multimeter ........... . 106
3468A /B Digital Multimeter.......... sesrereeeaaasaeaes 104
3478 A Multimeter.. . prreee s 100
3488A Switch/Control Uit covvevoooerron vt 587
3497A Data Acquisition/ CONLEO Uit oroorooooesreorssesseeeeessroeeren 570
3498A Extender... - " .

3551A Transmission Test Set .....

3552A Transmission Test Set .........covecvuivnicniiicniennnsnisiierenenes

3561A Dynamic Signal Analyzer ..
3562A Dynamic Signal Analyzer ..
3565S Signal Processing System.

3575A Gain/Phase Meter............

3577A Network Analyzer

3577S Network Analyzer System ceresessaestracrrnten 238
3580A Spectrum Analyzer...

3581 A Wave Analyzer..........oveveeucnnine

3581C Selective Voltmeter

3582A Spectrum Analyzer

3585B Spectrum Analyzer........

3586A/B Selective Level Meter ........... reteeses s 502
3586C Selective Level Meter .......cooccvvveervenenersrosrarennne .115
3630A PaintJet Color Graphtcs g 4711 PN 716
3708A Noise and Interference Test Set........coovvneirrerrenirrrerennes 508
3709B Constellation Analyzer .........cooecrreeseiesissenncnn. 508
3711A TF/BB Transmitter (70 140 MHZ TF) covrorroooooooeerens 507
3712A IF/BB Receiver (70/140 MHz IF) 507
3717A 70 MHz Modulator/Demodulator ...........ocevivrisisennscsanes 507
3730B Down Converter: RF t0 IF .....cocccoeviiiinnreninesssssncanenine 507
3736B RF Module (1.7 10 4.2 GHZ) ..coerrrrerereeereveerenenenes 507
3737B RF Module (3.7 10 8.5 GHZ) ......cccoeveiminniveneinircnreerens 507
3738B RF Module (5.9 10 11.7 GHZ) ......cooovvinrevcvenicrireecenane 507
3739B RF Module (10.7 to 14.5 GHZ) .......ccconvrenvrrrnirnrnecnsnsnsen 507
3746A Selective Level Measurmg Set (32 MHz) ......................... 506
3754A Access Switch........ .

3755A Switch Controller .........cccornirrenee

3756A 90 MHz Bi-directional SWitCh .........cocecvsirveenrmiisirsscrrennnnens
3757A 8.5 MHz Access Switch .........

3764A Digital Transmission AnalyzZer .........ccveerecnvmrirmnernccsismsenne
3776A PCM Terminal Test Set.........cccoeurrrrerinns

3776B PCM Terminal Test Set ................

3777A HP-1B-Controlled Channel Selector....
3779C Primary Multiplex Analyzer (CEPT
3779D Primary Multiplex Analyzer (Bell) . .
3780A Pattern Generator/Error Detector..........ouvuiimineeneririvsinens
3781A Pattern Generator (CEPT, CCITT)
3781B Pattern Generator (BELL).
3782A Error Detector (CEPT, CCITT)....cccccecvivrnerccrnnesirorneennans
3782B Error Detector (BELL) ..........ccconvenenne.
3785A Jitter Generator & Receiver (CEPT)..
3785B Jitter Generator & Receiver (Bell)......
3787B Digital Data Test Set.........covrcrirevsrerininnncccnenescnmonine
3789A DS3 Transmission Test Set . . w
3789B DS3 Transmission Test Set .....c...ccoeveererrrrmvesseenreraeereesees
3852A Data Acquisition/Control Unit........
3852A + 24D Data Acquisition Training.............c..cccoervvinviiiicncnne
3852S Data Acquisition/Control System............

4000
4061 A Semiconductor /Component Test System .........coconueeines 533
4062B Semiconductor Parametric Test System. .-
4062C Semiconductor Parametric Test System............ccoveccnennne 530
4062C + 24D HP 4062C Operating and Programmmg Course ....761
4085M Switching Matrix......
4140B pA Meter/DC Voltage SOULCE ooooommreeeeeeresessseesesresseesereor
4141B DC Source/Monitor .........ccervennns
4142B Modular DC Source/MOnitor...........cocormirrneermssrmnesennnensnens
4145B Semiconductor Parameter Analyzer
4191A RF Impedance Analyzer. .
4192A LF Impedance Analyzer...........ccocoiiisecmnnnseninesneessesssnne
4193A Vector Impedance Meter




4194A Impedance/Gain - Phase Analyzer...........coccevnvericrnseeccnenes 280 5517B High Slew Rate Laser Head..........ccc..... . 350

4195A Network/ trum Analyzer 230 5527A Laser Position Transducer System.........c.occovievcennsnisrannes 350
4261A Digital LCR Meter...... reeeneesesratetsseritsanareessentens 296 5528A Laser Measurement System.. 351
4262A Digital LCR Meter " . 296 5890A Gas Chromatograph....... v 676
4274A Multifrequency LCR Meter 290 5965A Infrared Detector . rrrrssesesses i aaes 677
4275A Multlfrequency LCR Meter ........ 290 5970B Mass Selective Detector..... " 677
4276A LCZ Meter .. . 294 5988A GC/Mass SPECIIOMELET .....cvuirrmimririnsisensnserssssnsensnssrsnses 677
4277A LCZ Meter . 294 5988A LC/Mass Spectrometer........ “ weresesssebias 677
4278A 1 kHz/1 MHz Capacntance Meter 292

4279A 1 MHz C-V Meter... 295

4280A 1 MHz C Meter/C-V Plotter ...542

4284A Precision LCR Meter . et 286 6000

. ..208 6002A Autoranging DC Power Supply ........ococvnrivnrmvcinierennreininss 467
:gggﬁ gll llliol}{?s?slfat;;e Meter.... 6010A 1000 Watt Autoranging Power Supply....
) 6011A 1000 Watt Autoranging Power Sup‘ply

4342A Q Meter .....

6012B 200 Watt Autoranging Power Supply...... w872
gggg gﬁc Eg:of':?glt??gst Set 6023A 200 Watt Autoranging Power Supply .......... ... 472
4935A Transmission Impairment Measuring Set ... 6024 A 200 Watt Autoranging DC Power Supply.......... . 472
4936A Transmission Impairment Measuring Set ... 6030A 1000 Watt Autoranging System Power Supply...... 460
4937A Transmission Impairment Measuring Set 6031A 1000 Watt Autoranging System Power Supply...... ....460
4938A Network Circuit Access Test Set 6032A 1000 Watt Autoranging System Power Supply...... ... 460
4945A Transmission Impairment Measuring Set ...........eeervvenes 6033A 200 Watt Autoranging System Power Supply........ 460
4947A Transmission Impairment Measuring Set ...........ccooccroruens 6038A 200 Watt Autoransms System Power S“PPIY ------------------ 460
4948A In-Service Transmission Impairment Measuring Set. 6050A Load Mainframe ... - 449
4951C Protocol ANAlYzZer .........cuceirisisnensemimniessssisssissecsisasonnes 6060A Single Input Load ... " 448
4952A Protocol Analyzer. 6114A & 6115A Precision DC Power Supplies ...... ...482
4954A Protocol Analyzer 6129C-6131C Digitally Controlled Voltage Sources ..... .. 468
49724 LAN Protocol. Analyzer .. 2}?%‘ llglgltal Ctgéenct Sources :

recision urrent dSource..

4974S MAP Protocol Amalyzer...... 6181C Precision DC Current Source

6186C Precision DC Current Source...... “

6200B-6209B DC Power Supplies ..........convevcnminnecsnsisasenens
5000 6212C-6218C DC Power Supplies............
5005B Signature Multimeter sttt ers s netebe 272 6227B Dual Tracking DC Power Supply..
5006A Signature Analyzer rrstsaeeesesnarenin 274 6228B Dual Tracking DC Power Supply
5011T Logic Troubleshooting Kit 277 6234A Dual Output Power Supply ........................................
5021 A Logic Troubleshooting Kit .......co.ossceeeuscermsisissesmnsasscsssninns 277 6235A Triple Output Power Sup g 480
5022A Logic Troubleshooting Kit ........ 277 6236B Triple Output DC Power SUPPLY........couseerssesseansssnraacres 480
5023A Logic Troubleshooting Kit 277 6237B Triple Output DC Power Supply . 480
5024 A Logic Troubleshooting Kit ........ccocivveveeerrernencsinnreennicsarens 277 6253A Dual Output DC Power Supply .......cccocovrminiiinsnnsisicrsnns 470
5061B Cesium Beam Frequency SEANAAT ovrrooeerrrrsssososesseereree 485 6255A Dual Output DC Power Supply 470
E21-5061B Flying Clock (Cesium) ...485 6259B DC Power Supply.... . .
5065A Rubidium Frequency Standard... 486 6260B DC Power Supply
E21-5065A Portable Rubidium Time Standard...............oo... 486 6261B DC Power Supply......cccoccnnmniimncnemeninesesss
5087A Distribution AMPLfIEr.......coevuerveervrereresenrreererererserosersserenes 490 6263B DC Power Supply...
S089A Standby Power SUpPPLY ......cccermvcrerenmninennseneoserserssrosesnenss 491 6264B DC Power Supply
5180A Waveform Recorder ..........coueveereenrreerrevinsnvesssennsuesresesesssnns 74 6266B DC Power Supply

- 5180S Waveform Measurement System . 75 6267B DC Power Supply. .- .

5180T,U Precision Digitizing OScilloSCOPEs ......ccervrrurerrennrenseens 68, 74 6268B DC Power Supply........ccccecesnsnnns
5182A Waveform ReCOrder/Generator..........rersomereeree 76 6269B DC Power Supply....
5182S Waveform Generation System 77 6274B DC Power Supply
5183A Waveform Recorder . . . 73 6281A DC Power Supply ..
5183T,U Precision Digitizing Oscxlloscopcs 72 6282A DC Power Supply
5185A Waveform Recorder.......... 71 6284A DC Power Supply ..
5185T Precision Digitizing Osc1lloscopes “ 70 6286A DC Power Supply
5314A Universal Counter 207 6289A DC Power Supply
5315A Universal Counter ....... i 204 6291A DC Power Supply
5316B Universal Counter 204 6294A DC Power Supply
5328B Universal COUNLET......cocrueuemimmiiseenisieisescsensuressasssnesiosenses 203 6296A DC Power Supply ..
5334B Universal Counter . . 198 6299A DC Power Supply
5335A Universal Counter ...200 6434B DC Power Supply
5340A Microwave Frequency Counter.........coovveecrenerornuscserenens 183 6443B DC Power Supply...
5342A Microwave Frequency Counter........ccoevverevenrenvercrsrnssorerss 181 6448B DC Power Supply
5343A Microwave Frequency Counter... 181 6453A DC Power Supply
5345A Electronic Counter 184, 196 6456B DC Power Supply
5350B Microwave Frequency COUNLET ovorrrereoeemeeessssmees e 178 6459A DC Power SUPPIY ....cccocvmrriiieneniriinsineneresnsiaisesssssnensarassens 476
5351B Microwave Frequency Counter ...........e.veeeevrvensrasnneesens 178 6464C DC Power Supply ........ccooeervevecmiircecnnrnanae 476
5352B Microwave Frequency Counter ... . ..178 6466C DC Power Supply .............. . SRR 476
5355A Automatic Frequenc CONVETLET...oooorrrrrroroomrerererr 184 6469C DC Power SUPPLY .....coveevieereririrrenersesnesersssnenssessssnssnnns 476
5356A, B, C, D Frequency Converter Heads .......cc.ccovvevvveeenevennnee 184 6472C DC Power Supply reesecrensesasiestans 476
5359A Time Synthesizer.... . 445 6475C DC Power Supply . . 476
5363B Time Interval Probes . . ...195 6477C DC Power Supply . . ...476
5364A Microwave Mixer /Detector... 193 6479C DC Power Supply . . . . 476
5370B Universal Time Interval Counter .. . 189 6483C DC Power Supply .....cccceverrenrureerernrens srerseeseressrrsen 476
5371A Frequency & Time Interval Analyzer ............................... 191 6621 A System Power gupply ......... TN 456
5384 A Frequency COUNLET .....ouvcieereesnmsrverssrseeseeesssssersstsnssssessaoss 187 6622A System Power Suppl .......c.cocvveercenerermnenesserirssisecseesenes 456
5385A Frequency Counter .......... . 187 6623A System Power Supply .........occceveenene. ....456
5386A Frequency Counter......... st as e sa e npens 187 6624A System Power Supply .......c.occviicccsnrnnimennnccsnmiiionin 456
5501 A Laser Transducer System.......occovvurresnsesersrrsensensns ..351 6625A System Power Supply
5507A Laser Position TransduCer EleCtronics .......ovvevvvseeescerenennes 350 6626A System Power Supply..

5517A Laser Head . ireanessrninases 350 6627A System Power Supply..
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6632A System Power Supply
6633A System Power Supply....
6634A System Power Supply

- 6824A DC Power Supply/Amplifier . . . 478
6825A DC Power Supply/Amplifier.. . 478
6826A DC Power Supply/Amplifier........... 478
6827A DC Power Supply/Amplifier.......ccccivinernenni i 478
6940B MUltiprOgrammer ..........cocevrevreiieinivarivesassiismmeserns .602
6941B Multiprogrammer Extender .... . i 602
6942A Multiprogrammer..........coceveveercnsivivenasosseren 597
6943A Multiprogrammer Extender...... 597
6944A Multiprogrammer.............. 596
6944S + 24D HP 6944S Multlprogrammer System

User Course...........cccoeveneensinninens
6954A Multiprogrammer ...
7000
7060A HP SketchPro Graphics Tablet...c....ooecioeonenreniiiniias 714
7090A Measurement Plotting System “ .- 78,84
T440A ColorPro Plotter .......ccvvmirencciiinivesivnrnians 720
T475A 6-Pen Graphics PIOtter ......ccoiviiioenciiminniciosieriisdosoiineinss 721

7550A 8-Pen Graphics Plotter..... 122
7570A DraftPro Plotter............. 724
7575 DraftPro DXL Plotter.. 126
7576 DraftPro EXL PIOEEr ............cccooceivioiviinninnnnnnsiionnnaiosinineine 726
7595A DraftMaster I Plotter............... 728
7596A DraftMaster II Rollfeed Plotter................ w 728
7600 Series Model 240D Electrostatic Plotter .....................iiii 730

7600 Series Model 240E Electrostatic Plotter...
7673A Automatic Sampler....... w
7907A Fixed/Removable Disc Drive.

7935H/XP Disc Drives
7936H/XP Disc Drive
7937H/XP Disc Drive....
7957B Disc Drive
7958B Disc Drive
79598 Disc Drive
7962B Disc Drive
7963B Disc Drive...
7979A %" Tape Drive ...
7980A %" Tape Drive ........c.ou....
7980XC 2" Tape Drive

8000
B8011A Pulse Generator .......ceevvvirveervecivicanmesressinssrsseinssassesioainiies
8012B Pulse Generator..........c..covveuniee

8013B Puise Generator......
8018A Serial Data Generator ..........
8080A Pulse Generator Mainframe......s....ciiini
8081A Repetition Rate Generator, 300 MHz..
8082A Pulse Generator .........ccoccvveccniiseensinens
8083A Output Amplifier, 300 MHz...
8084A Word Generator, 300 MHz..... .
8091A Rate Generator, 1 GHz............iiviiniininnniniioniinines
8092A Delay Generator ...............
8093A Output Amplifier, 1 GHz....
8111A Pulse/Function Generator........cicocveen.
8112A Pulse Generator ............covcvnivniisoneieane
8115A 50-MHz Dual-Channel Pulse Generator
8116A Pulse/Function Generator........cc...........
8118A 100 MBit/s Pulse Pattern Generator .
8131A 500-MHz Pulse Generator.........i......ic...
8145A Optical Time Domain Reflectometer-....
8150A Optical Signal Source. .
8151 A Optical Pulse POwer Meter .....ivvuucvmscimmninintiiionsisssiiinsis
8152A Optical Average Power Meter
8154B LED Source 1300 N ........coconmiieiioninnnnivniosissnsirsiniasssian
8155A LD Source........covieenene
8157A Optical Attenuator .........
8158B Optical Attenuator... .
8160A Programmable Pulse Generator
8161A Programmabie Pulse Generator
8165A Programmable Signal Source...........
8175A Digital Signal Generator
8180B Data Generator.........cccceenee
8181B Data Generator Extender ........ :
8182B Data Analyzer........occocevenrcursiionnin
8328A/S Transmission Line Test Set
8340B Synthesized Sweeper..............

8449A Microwave Preamplifier

8341B Synthesized Sweeper
8347A RF Amplifier......
8349B Microwave Amplifier ...................
8350B Sweep Oscillator Family...
8403A Modulator ......cccocciiivenecececnirnnene
8447 Series AMPUAETS........ccovvniennnieriirnnieieesrssivnesecentasnaedesessnn

8452A Diode Array Spectrophotometer
8470B Coaxial Crystal Detectors
8472B Coaxial Crystal Detector ........
8473B/C/D/E Coaxial Crystal Detectors
8477A Power Meter Calibrator.
8478B Coaxial Thermistor Mount...............
8481A/B/H Power Sensors
8482A /B/H Power Sensors
8483A Power Sensor ................
8484A Power Sensor .........cccevuriune
8485A /D Power Sensors....
8486A./D Power Sensors...
8487A Power Sensor .......cocovcceeerccncrecerenne
8490D 2.4mm Coaxial Fixed Attenuator ... |
8491A /B Coaxial Fixed Attenuators.......... ..334
8492A Coaxial Fixed Attenuator............
8493A /B/C Coaxial Fixed Attenuators..... 334
8494A /B/G/H Coaxial Step Attenuators........... ..336
8495A/B/D/G/H/K Coaxial Step Attenuators.
8496A /B/G/H Coaxial Step Attenuators....

8497K Coaxial Step AttENUALOT ....ovuvrerrrcrvreerniceiarsisecasnsrrereesesnne 336
8498A Coaxial Fixed Attenuator. . 334
B508A Vector VOItMELer.............c.ccvureevrccuroraneriensseesssesssssssnsen 242
8510B Network ANALyZer........cocvcenrererrerreninrensecessernreniesersnrsineions 249
8510B + 24D Basic Measurements Using HP 8510 ;
Network Analyzer System COUISe ..........c.oceeeceormmrirrreservereseasnns 761
8511A Frequency Converter........c..cverevecevvseercnnanine 250

8514B S-Parameter Test Set (45 MHz-20 GHz) ....
8515A S-Parameter Test Set (45 MHz-26.5 GHz).
8516A S-Parameter Test Set (45 MHz-40 GHz) ...... 250
8562A Portable Spectrum Analyzer....... ‘
§562B Portable Spectrum Analyzer
8566B Spectrum Analyzer..........eon..
8566S Automatic Spectrum Analyzer....
8567A Spectrum Analyzer..........coccvuevinnn
8967S Automatic Spectrum Analyzer
8568B Spectrum Analyzer .....
8568S Automatic Spectrum Analyzer
8573A CISPR EMI Receiver
8574A CISPR EMI Receiver
8590A Portable RF Spectrum Analyzer........
8592A Spectrum Analyzer............c.........
8640B AM/FM Signal Generator....................
86408 Option 004, Avionics Signal Generator
8642A /B Synthesized Signal Generators.....

8644A Synthesized Signal Generator ..
8645A Agile Signal Generator..............
8656B Synthesized Signal Generator
8657A Synthesized Signal Generator ......
8660D Synthesized Signal Generator
8662A Synthesized Signal Generator-....
8663A Synthesized Signal Generator....
8665A Synthesized Signal Generator ............
8671B Synthesized CW Generator ...
8672A Synthesized Signal Generator
8672S Synthesized Signal Generator
8673B Synthesized Signal Generator
8673C/D Synthesized Signal Generators.
8673E Synthesized Signal Generator ....

8673G Synthesized CW Generator..............c.ciiveisomsicsnrieasisecans 388
8683B/D Signal Generators ........... 384
8684B/D Signal Generators ...........cccennvenens ..384
8702A Lightwave Component Test Analyzer ... w312
£717B Transistor Bias Supply......cccoviverenenecvnsiiniiersensinnes 252
8720A Network Analyzer ............cococvnniinininnisiviiineinnie 247
8721A Coaxial Directional Bridge. e s 341
8731-8734 series PIN Modulators.......cococovirinnimseivseisisiedsosesssses 391
8750A Storage-INOTmAliZer.........ccovvrrerrecnsrremeseoivssasnessssnsnirmesssssans 255
8753B Network ANALYZer. ......coevveevcrerencrsniansnenes ceeenernn 243
§753A + 24A HP 8753A RF Network Analyzer Course............. 761
8754A Network Analyzer .......covveeiscsiiniisbinnnnnis ...240
8757A Scalar Network ANalyzer.......cococeicvenreiiicinniincsnnensnnnsives 221

8757S Automatic Scalar Network Analyzer System..........coicerne 219



8761A,B Coaxial Switches
8770A Arbitrary Waveform Synthemzer.
87708 Signal Simulator System...............
8780A Vector Signal Generator .........coccovvevnierivesiruniirnsnsenns
8900C /D Peak Power Meters.....
8901A Modulation Analyzer .....
8901B Modulation Analyzer..........c..oe.. . .
8902A Measuring ReceiVer......vinvccnniiicnicneincinisens
8902AT Attenuator Calibration System...
8902S Microwave Measurement System.
8902SG Signal Generator Test System ........
8903B Audio Analyzer
8903E Distortion Analyzer .............cccociuvnnn.
8904A Multifunction Synthesizer............
8953A Transceiver Test Set
8954A Transceiver Interface
8955A RF Test System...........
8956A System Interface
8957S Cellular Radio Test System
8958A Cellular Radio Interface .........cccoevnvivnivieniccienieinniinisnsin
- '8970B Noise Figure Meter...........
8970S /T Microwave Noise Figure Measurement Systems .......... 330
8971B Noise Figure Test Set .......ccvcoruerrseerervoreeriansesenaes
8980A Vector Analyzer..
- 8981A Vector Modulation Analyzer ................ 162

9000
9000 Series 300 COMPULETS......cccvvrerrrerenisscisnrramererennens 652, 638, 647
9000 Model 310 Technical Computer & Controller . o
9000 Model 310C Low-Cost Color Workstation
9000 Model 310M Measurement Automation Workstation
9000 Model 318M Monochrome Workstation.............ccc.c.cceeveeis
9000 Model 319C+........ccoievreevenercenennas .
9000 Model 330 Technical Computer System .........coeevrreicrveunrinai
9000 Model 330CH Color Workstation ...............c...
9000 Model 330CMA Color Instrument Controller
- 9000 Model 330M Monochrome Workstation...........ccceeernreeerinia
9000 Model 330MMA Monochrome Instrument

Controller

9000 Model 349C+

9000 Model 349CH ..............

9000 Model 349M

9000 Model 349MH

9000 Model 349SRX

9000 Model 360...........

9000 Model 360CH ....,

9000 Model 360MH

9000 Model 360SRX “

9000 Model 360 TurboSRX.............ccoccovirreverrmrninmcermverrsceroseriaesss 648

9000 Model 370 .................c...... - renraeeereeasrraness 647

9000 Model 370CH ................ocoereeccnee . 647

9000 Model 370MH ...........ccooouiimcririrencenciroseaessesessssseasessssssraen 647

9000 Model 370 TurboSRX 647

9000 Series 800 Superworkstations......... ..646
9000 Model 825CHX SuperworksStations........c..ocecvvvirerrenrneeesereesns 646

9000 Model 825S Entry Level Superminicomputer................ 638, 645

9000 Model 825SRX Superworkstation............... . 646
9000 Model 835CHX Superworkstation ...............cc.ccoceervverirrenranns 646

9000 Model 835S/SE Technical Computer System....................... 642

9000 Model 835SRX Superworkstation................cccceveverrnnne 646

9000 Model 835 TurboSRX............cccorueeimerneriinrecreremcarirensissssinrasaes 646

9000 Model 840S MiniCOMPULET .......ccuverneraeseenerscerassessscsarae 638,644

9000 Model 850S SuperminiCOmMpPUter ........c.cccecevreeevcrenesrnerurarens 643

9000 Model 855S Superminicomputer ... ...638, 641

9114B Double-Sided 3%” Disc Drive...... .. 708

9122C 34" Microfloppy Disc Drive ............... 708

9123D Dual 3% Drive (for HP Touchscreen I .
9127A Single-Sided 54" Flexible Disc Drive .......... ... 708
9144A /4" High Performance Tape Subsystem ...

9145A V4" Cartride Tape Drive ...........cccooerenecurnnenns w712
9153C 10, 20, 40 Mbyte Winchester 3% Microfloppy ................. 708
9190A HP ScanJet Desktop Scanner ................. w113
9480 Analog LST Test System .......ccreverevenreeecrninns .
9666A Rugged Terminal, Operator Interface Unit

9807A The Integral Personal Computer..........ocecueunne
9836A + 24D HP DesignCenter ME 5 User’s Course................... 762
9888A 16-Slot DIO Expander ................. . 649

10000
10002A 50:1 Voltage Divider Probe
10020A Resistive Divider Probe Kit.
10024A IC Test Clip ...covivicerrreraeerennne “
TO062A Protective COVET ic.iumivnenrrrerieriormniessiansessssessssessesserssnasss
10100C 50-ohm BNC Feedthrough........ccocovervvinirineiniccanessiinsicennas
10229A Hook Tip Adapter .........
10269C GP Probe Interface....... .-
10275A PDP-11 UNIBUS INterface.......ocoeceerererenercsiseninmsosesasensss 271
10276A LSI-11 Interface............. et teaete e e rasebenisrassanis 271
10342B/G BUS PreproCessor ... ireivmerisiesssrasssrsnssesessnesssceses 266
10345A 8 Channel ECL Differential Driver Pod .. L2711
10346A 8 Channel TTL Tristate Buffer........c...cccoen. .27
10387A. Interface, Type 303 Modems (HP 1645A).. .519
10388A Interface, CCITT V.35 (HP 1645A).....cccnmvcrinviervenrunnne 519
10389A Interface, Breakout Box (RS-232C/V.24)

(HP 1645A) ....oconeeriiersdiisnnseessnsensscnrnens

10390A System Performance Analys
10391A Inverse Assembler Development Package
10430A 10:1 Passive Oscilloscope Probe
10431A 10:1 Passive Oscilloscope Probe
10432A 10:1 Passive Oscilloscope Probe...
10433A 10:1 Passive Oscilloscope Probe
10434A 10:1 Passive Oscilloscope Probe
10435A 10:1 Passive Oscilloscope Probe........o.ccouvvvssneeresinnnniins
10436A 10:1 Passive Oscilloscope Probe.........ccoeiiisiinencrercesnirinens
10437A 50 Ohm Probe .
10438A 1:1 Passive Oscilloscope PFODE coooooorosososreoomrrersssesssserreroe
10439A 1:1 Passive Oscilloscope Probe.......... -
10440A 100:1 Passive Oscilloscope Probe.............vcceevesmiensicisas
10501A Cable Assembly ..c.......cooeecemvnrninnnee .
10502A Cable Assembly "
10503A Cable Assembly
10514A Double-Balanced Mixer
10529A Logic Comparator-..............
10534A Double-Balanced Mixer
10541 A Reference Boards:. “ .
10541 B Preprogrammed Reference BOALAS.......ooooooooreerommeemmoeseoren
10595A Board Extender Kit (HP 5345A) .....................................
10638A Degausser.......coviireveecennns .
10715A Differential Interferometer..........cooeerirerncirsieceisisscierans
10716A High-Resolution Interferometer. .
10717A Wavelength Tracker..........cocoeueenns
10821 A Probe Accessory Kit (HP 5363B).....ccocorvveinrvenrsernsresons
10833A/B£C D HP-IB Cables........... . .
10834A'H Cable Adapter ...........
10842A Extender Board Kit (HP 5342/ 5343 / 5344S) ................. 182

10855A Broadband Preamplifier
10870A Service Kit (HP 5370B)
10871B Service Kit (HP 5180A)
10873A Rack Mount Kit ..cccpovveerenvnanne
10874A Slide Mount Kit......
10875A/B DMA Cables ..............

10936A Servo/Axis Board..................

11000

11002A Test Leads........iteervvnericrnrinennnsiniinmeecormieissenmenns
11003A Test Leads...........ivommeninnvecnicnennae
11053A Low Thermal Lug-Lug Jumper [0 SRR
11058A Low Thermal Banana-Banana Jumper Set. v
11059A Kelvin Prove Set ...........ccoceoveviinrvnncrinrinnees
11060A Surface Mount Device Probe Set..........cocoovniiinniinne
11062A Kelvin Clip Set .
11096B High Frequency Probe........ccvvvvvriicnnincsnsnsinnncsnnsenes
11174A Low Thermal Lug-Banana Jumper Set
11340A/B/C HP-IL Cable Assemblies ....
11500A/B/C/D/E/F Precision Cables.....
11501A Cable Assembly...ccccocvrernrennnes
11509A Fuseholder............
11511A Coaxial ShOrt.......iceririnrincrrnrciinririseesisnissssssessssesesseses
11512A Coaxial Short......cccneeerersirnnenne .
11515A Waveguide Adapter.........cccoccevernnnncs
11516A Waveguide Adapter.........ccoccevvirmesiseecsirinmssinnosessecsosenns
11524A APC-7 to N (female) Adapter.
11525A APC-7 to N (male) Adapter.........
11533A APC-7 to SMA (male) Adapter.....
11534A APC-7 to SMA (female) Adapter..
11536A Probe Tee for HP 8508A........cooccmminincsnnrinsonee
11540A Waveguide Stand .
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11545A-11548A Waveguide Holders ........ocoevviveencrrnnnererrsasanne, 348
11549A Power Splitter for HP 8508A.......occccovvumeveververnnenes 242
11565A Coaxial Short . . 345
11566A Air Line Extension ....... . 344
11567A Air Line Extension - .344
11570A Accessory Kit for HP 8508A ....... 242
11581A Attenuator Set . 334
11582A Attenuator Set treesesiesnesesneesens 334
11583A/C Attenuator Sets .334
11590B Bias NetWork ........ccccerveieniecenenirniievenressnenseniesessereessersesees 252
11608A Transistor Fixture...... 252
11612A/B Bias Network ....... . 252
11613B Calibrator for HP 8756A, 8757A .....ccovvvevevrverrvesenrenenne 225
11614A Firmware Enhancement for HP 875TA oommmomorsoreroeeen
11635A Bias Decoupling Network .. .

11636A/B Power Dividers.........

11643A Series Millimeter-Wave Test Set Kits ......

11644A Series Millimeter-Wave Calibration Kits
11661B Frequency Extension Module
11664A/D/E Detector for HP 8755, 8756 and O L
11664C Detector Adapter for HP 8755, 8756 and 8757 ..
11665B Modulator for HP 8755, 8756 and 8757 ..........co.....o...o.
11667A/B/C Power Splitters .
11668A High Pass Filter for HP 8755, 8756, L
11672A Service Accessory Kit for HP 8660A/ C/D
11678A Low Pass Filter Kit........ccovuenviiiviiirnccnrcrcinnnen .
11679A /B Extension Cables for HP 8755 8756 and 8757 .......... 224
11683A Range Calibrator...........
11684/5/6/8/9A Low Pass Filters . 225
11687A Adapter, 50 to 75Q . 377
11690A Frequency Doubler....... .
11691D Coaxial Directional Coupler ...............c.....o
11692D Coaxial Dual Directiona{’ Coupler

11693A Limiter ..
11694A Matchmg Transformer 50-75Q

11707A Test Plug-in.........cceerrvrrerunne
11708A Attenuator (for Callbratmg HP 8484A) ....ccovviivrrinnnnnee 212
11710B DOWN CONVETLET .....corviuereresniescnisnsssrentsienssssesesssessesisenssesss 377
11712A Service Support Kit

(for HP 8671A, 8672A/S) ..........
11713A Attenuator/ Switch Driver........ccooeivmenesicincnnns
11714A Service Support Kit (for HP 8662A, 8663A)
11715A AM/FM Test Source.....
11716A/B Interconnection Kits........
11717A Attenuator/Switch Rack Mount Kit ........cocieercirnecncns
11720A Pulse Modulator .......... " .
11721A Frequency Doubler.
11722A Sensor Module............
11726A Support Kit for HP 8673B/C/D .....................................
11729C Carrier Noise Test Set...........
11731A Frequency Extension Retrofit Kit
11732A Frequency Extension Retrofit Kit.........ccccevniiiiineniiias
11736A /B I-Q Tutor Training Kit
11742A /B Coaxial Blocking Capacitor......
11748A High-Impedance Probe Set (HP 8980/ 81A)
11752D/E 2.4, 3.5-mm Connector Gages
11776A Waveform GENEration SOFEWATE ......orsrowrrsoorserreorn
11776A + 24D Waveform Generation Language

Software User’s Course 761
11792A Sensor Module . 172
11793A Microwave Converter 172
11794A Software Pac for HP 89025 ...........cooowreeeeeroreeens 172
11798A Software Application Pac for Cellular Radio Test.......... 326
11799A Signaling Unit......... 327
11801A /B/C On-Site Service Kits for HP 8642A/B..........cucu... 368
11804A Accessory Kit for HP 8957S........ . 324
11805A Software Application Pac for HP 8953A ...........cccoeu. 325
11806B Attenuator Test Software for HP 8902AT, HP 8902S....170
11808A Signal Generator Performance Test Software

for HP 8902SG, HP 8902S............ ...171
11816A Retrofit Kit for HP 8904A Opt. 001........cccovevnrerriirnnnes 413
11817A Retrofit Kit for HP 8904A Opt. 002...........ccoorrimvcrnninnes 413
11818A Retrofit Kit for HP 8904A Opt, 003..........cococvvvriinenininne 413
11823A /B Attenuator Accessory Kits for HP 8902AT................. 170
11823C SWR Accessory Kit for HP 8902AT................ .170
11845A 2-GHz Retrofit Kit for HP 8645A.........coecevnvcnrininnnns 363
11848A Phase Noise Interface...........ccccvnvvrninrenine 160
11850C/D Power S htters .......... 245
11851B RF Cable Kit..... . 245
11852B 50-75 Q Mmlmum Loss Pad 245

11853A 50 Q@ Type N Accessory Kit
11854A 50 @ BNC Accessory Kit......
11855A 75 © Type N Accessory Kit..
11856A 75 € BNC Accessory Kit.........
11857B/D Test Port Extension Cables

for HP 85046A & B.......cccovvveneene.
11858A Transistor Fixture Adapter
11867A RF Limiter...........
11869A Adapter for

HP 86200 Series Sweeper Plug-ins..........c.ccoovmececenccrerenenennns 398
11889A RF Interface Kit ........................... e, 313
11890A Lightwave Coupler 1300 nm 9/125um............ccovvcrnneennen 313
11891A Lightwave Coupler 1300 nm 50/125um.............cccccvueee.. 313
11900 Series 2.4 mm Coaxial Adapters........cccovvecvmecccrissirisisenane 333
11940A Close-Field Probe .........ccccovnvevinins ...133, 144
11941A Close-Field Probe ........c..ccocvvveevvnninvennrenrnesensenenes 133,144
11945A Close-Field Probe Set . 133, 144
11970 Series Harmonic MIXETS........ccocvvereermvrencensensniiieissarenens 143, 343
11971 Series Harmonic Mixers.. 143, 343
11975A Microwave Power AMplifier..........c.oveceerviereenenencreeresennnes 407
11980A Lightwave Interferometer............c.....cccooeorrevenreererereresennns 315
12000
12005B HP 1000 A-Series Async Serial............cccooeenrmeniivenencnennae 664
12007B HDLC Network I/F...........c.c.comieiiriiciceeccescenane 664
12009A Asynchronous Multiplexer HP-IBI/0.............cccoceneneeen. 664
12040D 8-Channel Asynch. Multiplexer for

HP000/200,300.............c.ccooneecnenirirnciaresesreneesasesesesesss 664
12041A /B 8-Channel Multiuse ............ccccoeoeeemevrririnnirerererenesorennes 664
12042B Programmable Serial Interface............cc.ccccoervrnriiricnnrennne 664
12043A HP 1000-A Multiuse Serial .............ccovvervmerercnnererirnnne 664
12044A HDLC Network I/F for DS/1000-1V ................cc.ccceueen. 664
12060B 8-Channel Analog Input Card........cccocevrrevrureresnirorisenne 605
12061A 32-Channel Analog Input Expansion Card . ..605
12062A 4-Channel Analog Output Card............... ..605
12063A 32-Channel Digital Multifunction Card... ..605
12072A DS/1000-1V Data Link Slave............ccoocecviiencncnencnenne 664

12073A Binary Synchronous Model & Direct
Connect INterfaces ..............cocervvirrnrirnreiisssisnreneneresesnsnissesresens

12076A LAN/1000 Link and DDA LA
12079A Interface Controller...............ccocevrivrevecrvirnrenerenennererrensanns
12082A Binary Synchronous Modem & Direct

Connect Interfaces......................
12092A Data Link/Multipoint Master
12100A A400 Single-Board Computer

14000
14513A Rack Kit (for one unit, 3% in. H) ...ccoccoevverennvernenee.
14515A Rack Kit (for one unit, 5% in. H)..
14521C Rack Kit (for Bench Series)...........
14523A Rack Kit (for two units, 3% in. H)
14525A Rack Kit (for two units, 5% in. H) ...
14533B Pocket Programmer ..............ccoivevcennneane.
14534A Pocket Programmer Extension Cable............. “
14535A Interface Kit, DCPS-to-HP 1000 Computers ................. 468
14536A Chaining Cable....
14540A Input Cable Assembly, Multiprogrammer- -to

HP 1000 COMPULETS ........oovrivtemrecnereccrectrtrisessrsessesseseseseessens 602
14541A Chammg Cable, HP 6940B

or 6941B to HP 6941B..........oco....oo......
14545A Casters for HP 6464C - 6483C
14550B Interface Kit, Multiprogrammer-to-

HP 1000 COMPULETS ......cocemiremencnncsiniisisisiisseseeneeereesreesenssonens
14551 A Multiprogrammer Service Kit........... -
14555A Connector Kit ...................
14556A Software Library for HP 9825A ...
14557A Power Supply Interconnect Cable.
14558 A Termination Panel
14560A Cable Assembly....
14561A Cable Assembly ........... . .
14562A Cable AsSEmblY ......covvvvvvrrerceinivisinieennerisnenees
14704A /B/C Multiprogrammer Interface Cables.......
14753A Computer Aided Test Programming Package .-
14753R Right to Reproduce CAT Program Pkg .......ccoccnee. 596 601

15000
15104 A Pulse Adder/Splitter ...... 444




15115A Pulse Splitter /Inverter reerseasteannn 444
15116A Pulse Inverter reerteneteeens e aeesaesberentsanass 444
15179A Rack Adapter Frame..........ccoceoerveveniremnrererensecnsencnsaneosnes 442
15408A-15411A HP 8175A Accessories........c.ovveeervnrrecnnn 319
15415A Plug-on Miniprobe........c.cnmismmmesinsnecssssasmssens 319
15425A Test Head " 320
15429A Solder-in Receptacles " 319
15430A Cable for Master-Slave Operauon ................................... 319
15461A ECL Pod

15462A TTL/CMOS Pod...

15463 A Trigger Pod.....

15464A TTL Pod ......

15466A Test Head

15475A Optical Cleaning Kit ........

15512A Cable

15513A Cable...

15515B Loop Holding Unit

15518A/B/C Loop Holding Accessories

15580A 20 MHz High-Impedance Active Probe...........cc.cccevurunns 506
15581B 25 MHz High-Impedance Passive Probe...........cc.cocevrueene 506
15582A Return Loss Kit ..506
15589A Instrument Cart... . . 506
16000

16005A Probe ettt sa et sae s st et arensasatas 298
16006A Probe........ccccovveercnensne 298
16007A /B Test Leads . 298
16008A ReSiStivity Cell..........ovvcerereeerrarericenesesensrsssnsssesessssesrsnens 298
16014A Series Loss Test Adapter... 297
16023B DC Bias Controller 291
16034A/E Test Fixture for Chip Components............ccecourvecrernans 279
16047A Direct Coupled Test Fixture 279
16047B Test Fixture with Safety Cover .... 279
16047C Test Fixture for High Frequencies.........cococvnieeceverenciuenns 279
16047D Direct Coupled Test Fixture . i asnns 279
16048 A Test Leads, BNC.............. 279
16048B Test Leads, RF Miniature .........coccevervseeenveriiecensenseseinenes 279
16048C Test Leads, Alligator Clips 279
16048D Test Leads, BNC (2m) 279
16048E Test Leads 279
16053A Test Leads.......coouievmeecvvciesecersiecrvcresssensrnssesessresassassrnsans 541
16054A Connection Selector........ ..541
16055A Test FIXTUTE .....eceermemrreiinrenesernoraaretsseserererssssrassseesnns 541
16056A Current Divider ......... 541
16058A Test Fixture 535, 537
16061A Test Fixture dreereee sttt esansastanaen 279
16062A Test Leads 279
16063A Test Leads.......cocccvuemuenreenccrerisnernreressnressnresesssssessesesssssene 279
16064A Retrofit Kit for Comparator 294
16065A External DC Bias Test FIXtUIe ...cooeeucvvvvrernrerirereeeeresisnene 279
16066A Test Fixture Adapter rereenerenetees 531
16067A 24-pin DIP Low Leakage Fixture 531
16068A 48-pin DIP Low Leakage Fixture .........ccooveeereeeeerirrennne 531
16069A Universal Low Leakage Fixture..........ocovevesvverineonnnnenne 531
16070A General Purpose DIP Fixture....... . 531
16071 A Universal Fixture . 531
16071B Universal Fixture . 531
16072A Personality Board 531
16072B Personality Board................ . 531
16075A Relay Test AapLer ......ccvvericenninnrirnniereseosiessrensssenes 531
16076A System Test Module....... 531
16077A Extension Cable Fixture..... 531
16080A Direct Coupled Test Fixture .... 543
16081 A Test Leads 543
16082A Test Leads........c..cccooveerrrurnenne 543
16083A Pulse Bias Noise Clipper . ...543
16085A Terminal Adapter . . 279
16091A Coaxial Fixture Set ............... 279
16092A Spring Clip Fixture........ 279
16093A/B Binding Post Fixture...... 279
16094A Probe Fixture................. 279
16095A Probe Fixture..... 279, 283
16096 A 2-Port Component Test Fixture ......ocoevervvrenercennnnns 279, 283
16097A Accessory Kit........ ....283
16099A Test Fixture Adapter.......... 279

16117A Low Noise Test Leads
16143A Probe Cable
16320B Pin Board ..........coovuccrveninnnee
16320C Pin Board .........ccoeoeuirerrecnnnne .
16334A Test Fixture for Chip Components ..................................
16355A Relay Test Adapter ... .

16356A System Test Module.
16370A Test Fixture Adapter.......
16371A 24-pin DIP Low Leakage leture .....................................
16372A 48-pin DIP Low Leakage Fixture
16373A 64-pin DIP Low Leakage Fixture...........ccccconvvnecrriinns
16374A Universal Low Leakage Fixture .-
16375A General Purpose DIP Fixture .........ccccoovinmecnsisnesennens
16376A Universal Fixture...... "

16376B Universal Fixture " .
16377A Personality Board...................
16377B Personality Board
16378A Extension Cable Fixture........
16380A/C Standard Capacitor Sets......
16451A Dielectric Test Adapter
16462A Auxiliary Capacitor
16470A /B/C Reference Inductors .
16500A Logic Analysis System ..........cccocenneen .
16510A 80 Channel 25 MHz State/Timing Card ...........ccooursrvvnes
16515A 1 GHz Timing Card ......... .

16516A 1 GHz Timing Card “
16520A 50 Mb Pattern Generator Master Card.......oooor.
16521 A 50 Mb Pattern Generator Expansion Card...
16530A 400 Msample Digitizing Oscilloscope Card..
16531A 400 Msample Digitizing Oscilloscope Card

17000
17090B Measurement Graphics Software.........c.ococevrvereeervrarnns 79, 85

18000
18063A RS-449 Interface (with cable) ..............c.ccomrricverrvernisranae
18064A Noise-to-Ground Adapter for HP 4935A .........................
18107A External Oscillator (HP 2804A).
18110A Laboratory Probe and Cal Module (HP 2804A)
18111A Laboratory Probe and Cal Module (HP 2804A)
18132A Rack Mount
18134A Carrying Case e
18160A Interface Pod
18161A Ladder Bracket for HP 4935A 4937 Areeeeeeeeee
18174A Interface Pod .

18176A Rack Mount Kit ...........
18179A RS-232C/V.24 Interface Pod.
18180A RS-232C/V.24, RS-449/422A/423A Tnterface
181824 1.5m Audio Cable
18183A RS-232C/V.24 Interface ..
18184A V.35 Interface.... .
18185A 115V Power Module
18190A Soft Vinyl Carrying Case......
18191A Rack Mount .
18192A Carrying Case .
18194A 220V Power Module...................
18263A 3270 Installation, Maintenance Software...........cccovveenrre
18264A X.25, SNA Link Level Analysis

18265A DDCMP Analysis "
18266A Enhanced X.25 Analysis.......... . "
18267A X.25 Test Library and Emulator...............ccccccoouvrverevernnnne
18331D SNA, DDCMP, X.25 Analysis ......
18332D 3270 Installation & Maintenance............c.o.....
18347A HP 4951C Protocol Analyzer User’s Course ...
18352A X.21 State Simulator.........ccovcevereeinenreirineneensressiosessesens
18353A Password Security......... .
18355A CCITT #7{CCS7 Analysis.....cccocverecernanas
18360A SNA Emulation Language

18361A 3270 Device Exerciser ...... .
18362A LU6.2 Node Exerciser....................
18369A Asynchronous Terminal Emulator.
18370A X.25 Network Performance Analys .-
18371A SNA/BSC Network Performance Analysis........ccoeeivae
18587A Bar Code Identification System.................

43




MODEL NUMBER INDEX

New product listings are printed in bold face type

19000
195008 Rack kit for mounting 7957B/58B/59B.... i
19511A Cabinet for 2 7936/7937 disc drives..........c...ociciiciins
19512A Cabinet Mounting Kit .. .
19514A Cabinet for 8 7936/ T937 diSC dTiVeS.........ocooooorirroseiies
19521H 2 7937H drives with cabinet . .

19521FL 2 7937FL drives with cabinet..
19521XP 2 7937XP drives with cabinet......
19522H 4 7937H drives with cabinet
19522FL 4 7937FL drives with cabinet
19522XP 4 7937XP drives with cabinet............cccccoirveeienrivismeriasins
19524H 8 7937H drives with cabinet
19524FL 8 7937FL drives with cabinet
19524XP 8 7937XP drives with cabinet.....
19560B Rack kit for mounting 7962B/63B in EIA Rack 710
19500B 19-inch Rack Mount Kit for Battery Backup........... v
19733A Additional 32 Mbytes of RAM .....
19746A Model 840S 1/0 Expander ....... .
19748A Additional 8 Mbytes of RAM ......
19749A Cable Management System

20000
22861A Arpa/Berkeley Services for Series 300.................c.iisiiise 762
24602A PSI Firmware Dev. Package 664
27110B HP-IB Interface................... 643, 644, 645, 668
27114A Parallel Async FIFO Interface ....coocennenn 643, 644, 645, 668
27116A HP-CIO Service Extender..... 668
27122A RJE/500 Interface - R 662, 664
27125B LAN/9000 Series 500 Link ...... 1 S 661, 662 664
27128 Channel Asynchronous Serial ......, - 662, 664
27130B Async 8-Channel Multiplexer .........ccvooviviivnrneriinnss 662, 664
27140A Async 6-Channel

MUltipleXer .....cccervrmeririresesivessnenerenes
27212A StarLan Hub.....
27565A HP Word/PC
27515A HP Office Connect to DISOSS
27534A AdvanceMail .......ccoovevneiinniiiniiiennnnn
2753 5F AdvanceMail
27536F HP Word /PC..........coccenenne
27546F AdvanceWrite PLUS..... 8
28641A ThinMAU............cocruenee. eiletense .661, 662, 664
28645A ThinLAN Hub ....................... 664
28647A StarLan Bridge........ ceserdaivein 064
28648A LAN Bridge..........cccceccovevmereeniiins 662
30000
30144A ATP System Interface Board 664
30145A ATP Direct Port Controller 664
30155A ATP Modem Port Controller 664
30240A ThinLAN 3000/V Link........... . 664
30241A MAU .......... BT TR 661,662, 664
30242A LAN 3000/V Link ............ 664
30245A SNA/NRIJE........
30246A SNA Link ........coonvnrinnrencncnncs
30247A SNA/IMF .................. .
30252A HP LU 6.2 Base.................
30254A /55A /56A SNA Server . N
30273A ATP Direct Connect Package.............ccoovuvneveniiiiiionainn
30274A ATP Modem Expansion Package “
30276A/77A ATP for Meridian SL-11/0 ...
30284A /85A NS Point-to-Point Link/ 000 .................................. 664
32187A X.25 Link/3000 .................. . . 664
32344A NS3000/V Network Services 664
31112A Introduction to Pascal............ g 761
33300 Series Coaxial Step Atenuators......ic..coiuiienvencioiisivasives 338
33311B/C Coaxial Switches 339
33312B/C Coaxial Switches..........ooiiiivvivinins 339
33313B/C Coaxial Switches . . 339
33320 Series Coaxial Step Attenuators... 338
33330B/C/D/E Coaxial Crystal DIELECLOTS 1vrrrrvorer vt srinnirinns 342
33340A/B/C/D OEM Coaxial Attenuators....
33363K Multiport Coaxial Switch ..............c.e.. SRR i At
33364K Multiport Coaxial Switch
33365K Multiport Coaxial Switch ... il
33440A LaserJet Series II Printer.. .
33447A LaserJet IID Prifter ..........cccoiicceiincmcommnnneiiiniiie
34110A Carrying Case............. derssecsstenrissirenraes

34111A High Voltage Probe.............

34118A Test Lead Kit........

~-35178M LaserStart (for HP LaserJet)...

34119A High Voltage Probe 99,107
34300A 40 kV AC/DC High Voltage Probe..............cooovevecierernenne 107
34301A RF Detector Probe............................. ...107
34302A Clamp-on AC/DC Current Probe..............c.ccoieieniievinrennnn 107
34303A Temperature Probe ........................ - 107
34804/805 Functional Test Manager.........cococoverirevirnnerceresererenrens 610
34800A + 24D Developing Test Plans Using FTM/300. .. 761
35073 Series 200 System Administration...........ceesiecivense .. 762
35129B Series 500 System Administration .... .. 762
35130B Programming in C ........cccecevennccne .. 761
35151D The Calendar........ ..689
35152D The List Manager. ,..689.
35153D The WIIET oouevncrisncinsimsne it sessssssissseseais 689
35154D The Speller rertrerer ettt ret e antsaesesvheRereenesareeraterees 689
2 35155D The PIanner .......ccvveiiiiinccemnesisinaenisensesiessnsiverses 689
35156D The Personal Correspondence Pack..... ..689
35157D The Personal Organizer Pack............ ..689
35177M JetStart (for HP ThinkJet) ...... ..689

35184A Sideways (for Touchscreen PC, ThinkJet printer)
35188A Laser Plotter ......couvreecereriereerireesireeniessererrressesassaiassersans
BSIBBDPIINt ..o

351907 LaserControl 100 (for Vectra PC, LaserJet)
35305A HP TODAY Developer Pack ..................oivnne
35306A HP TODAY Runtime Environment .................
35307A HPtoday Developer Pack/HP-UX for 850S
35308A HPtoday Run-time Environment/HP-UX for 850S......... 643 -

35401 A %" Cartridge Tape Drive....v.ecorcrveriereninns 712
35629A HP 3562A User’s Course... 761
35630A HP VISTA Signal Processmg Software.............cco.... ...158

35630A -+ 42B HP Signal Processing System Installation..

B8631A HP SINC ....oiviviinniiiiericctcereeiecsessiesieseeessessnesnnsiins ..158
35632A Model Data Manager ....................................... ..159
35650A Mainframe.................... ..159
35651A HP-IB Signal Processing Module................... ..159
35652A Input Module......................... . . 159
35653A Source Module ...........cccovveeerevireeeicreeneiireinns 159
35605A 720-mm Rack... . 159

35606A 1600-mm Rack ............ .
35660A Dynamic Signal Analyzer..............

35675A Accuracy Enhancement Software.........cveceveivensen 238
35676A./B 50/75 Ohm Reflection/Transmission Test Kit...........237
35677A/B 50/75 Ohm S-Parameter Test Sets.........co....n. 237,
35678A/B 50/75 Ohm Type N Calibration Kits............ 238"
35679A /B 50/75 Ohm Type N Port Extension Cables.. 238
35680A HP Instrument BASIC .................oiiovnivnennnens 155
35681A Analysis Pack..................c......

35723A Touchscreen Bezel ..
35731A /B Monochrome Monitor
35731D 12-Inch Monochrome Plus Video Display .
35732A Monochrome Plus Video Adapter..............
35741A 12-inch Color Monitor ..................
36217A ALLBASE/HP-UX.....cccovvuviene
36568A HPMessage..........occnn.. .
36569E HPMessage ......ccccvuvevreervencnnerionien
36590A HP-UX SNA 3270.................
36591A HP-UX Gateway SNA /3270

36592A HP-UX SNA Link ...
36593A HP-UX Gateway/SNA Link
36890F Print -Central ..........cccovicrennne R .
B6B9BA HP ACCESS.c.ueicririinienrrceresinesesesisioss st ereses e esssassitassssunnes
36898F HP Access.......ccoecmnne.
36911A /R HP-UX Gateway SNA /3270 ... 644, 662, 664
36918A /R HP-UX Gateway SNA/3270........................ 642, 645, 662
36919A /R HP-UX Gateway SNA /3270 for Model 850....... 662, 643
36920A NS3000/XL Network Services...............cccivvcrnmiivniinenis 664
36921A ThinLAN 3000/XL Link ................. ..664
37050S FDM Network Monitoring System....... ... 510
37050S + 24A HP 37050S User & System Manager Course ...... 761
37051S FDM Measurement System
37100S Remote Access and Test System .......coicvicrnsivenne ..510
37201 A HP-IB Extender..........ccccovuvriivurricnns ORI { X ]
37204 A Multipoint HP-IB Extender........ccoocvcicvnninnniinnns ..563
37204B Multipoint HP-IB Extender ..... ...563
37212B Error Correcting Modem...... w707
379000A /B Signaling Test Sets.................. w315
38564B Series 300 Model 370 TurboSRX ..........cccovveeenieriivencinninns 647



| 45566A Lotus® 1-2-3® .
_ 45640A Touchscreen Internal MOGem .............o..oooomrroomrereon:

40000

| 40290A ATP 37/M for HP 1000............ 664
40651 Hammer and Accelerometer Kits 581 -

240652 Thermocouple WIrES .........ccocenmivecsenssisionsaenensinesssseessasision 380
+40653 Thermistor Assemblies..... . . 580

| 40654A RTD Probe ) 580

/40654B RTD Probe............... . .::380
' 41420A Source/Monitor Unit.. . ; 534
- A41421B Source/Monitor Unit ..............ccccviveeeenrasveiinnnnicnsnsins 534
. 41424A Voltage Source/Voltage Monitor Unit..............ccorerivieiis 334
. 41425A Analog Feedback Unit 534
-~ 41800A Active Probe....................... . 233
- 41941A/B Im nce Probe Kits........ L2280
- 41951A Impedance Test Kit ....... 232
| 41952A/B Transmission/Reflection Test Sets.............cccooevriiiiiii 233
. 43730 Flash X-Ray Systems........ 681
- 43850 Cabinet X-Ray SyStems.......c.coovsvicnrnmecnssivsinauensiesersossnsres 680
[ 44203C/D/L/S SlmPlate Fixtures . .:549
'44203K Sim Plate Spare Parts Kit ...... . i 349
_ 44210A Sim Plate Assembly Tools . 549
44458A /B/R Data Acquisition Manager ........ciicovvmiriseccsney 609
. 44459A /B/R Data Acquisition Manager ............couisesereiverianis 609
44461 A HP-IB Interface... 561
- 44462A 8 Channel Multnplexer Assembly 567
1 44463A Extra Connector Block ieisbeesaiaensaesenareinin 567
44464A Breadboard AsSSEmblY..........cocornmeriineciininnesneciiienscsesacs 567 -
44465A 8-Bit In, 8-Bit Out ngltal I/O Assembly..........cccoovuerneia 567
*"44466A Extra Connector Block... 567
. '44469A Seven 10:1 Dividers 567
. 44531A HP 3060A/61A/62A User Training ...............cooocriverreeeisi 762
 44582A BTL PLUS SOftWare...........cormvrveorsveniiomminiesssrsiassomesion: 548
44670C/L /X NS /3065 Software 548
44671C/L/X PR PLUS Software..... reversbe e rasisensaarsees 548
44672A Q-STATS 1T SOFIWATE........vorrverrerrrrcerrecrienanseessrressrensss 548
. 44672A + 60A HP Q-STATS II/HP PR PLUS ASSIST........ 765
- 44672A + 65Z HP Q-STATS II ASSIST
- Additional Service UNMS ....cccvevernvcenvecreriennnnesinererennssssarosssiosses 765
_ 44850A HP 3065 Advanced User Trammg .................................... 762
44851A HP 3065AT User’s Course .. . 762
45070A HP 260 Series 30 SPU . ...696
45071A 1/0 Extender . 696
-~ 45072A HP 260 Series 40 SPU . 696
- 45310A BASIC Programmer’s Library........ 689
45311A ICON Design System.............. . 689
I 45812A VTI100 Terminal EMUIAtOr .......o..c..osrerrvensssemsssseersnnressness 689
. 45418A Executive MemoMaker ........... ...689
. 45419C Programmer’s Tools. 689
45421 A Executive Card MANABET ...........cooucroveensiviinssnoressermessrsens 689
45427D WordStar Professional® ...........cccooconereics. 689
45431A AdvanceLink 689
45435A Touchscreen Programmer s Tools.... .689
45437A The Gallery Collection............ ..689
45443 A Forms Master . ...689
45445D BASIC by MICTOSOT® ........c.ovvevreersionsiesssesssnsinsionsasesnis 689
45446D Compiled BASIC by Microsoft SOV 689
45447D Pascal by Microsoft " . 689
. 45448A COBOL by MICLOSOft.........c.orirerernccearsiiaiosinssssnsessarenns 689
45449D FORTRAN by Microsoft ........ . ..689
45450D GW™ BASIC by Microsoft ....... . 689
45452D Lattice® C Compiler ...689
45474D MicroSoft WORD........covevinrvneoriensivsmsscssmansesssssessiinns 689
45498A Symphony® from Lotus......... ...689
45504K MemoMaket /Time Management, Opt. 400 ................... 689
. 45539K Lotus® 1-2-3%, V2,01, Opt. 400 689
1 45549K Microsoft® WORD Opt 400 ....... 689

45554K MultiMate™, Opt. 400..
45555K Executive Card Managcr Opt. 400

.................................

-45641B Touchscreen 3278 Emulation Accessory...
- 45811A 360K-Byte Flexible Disc Drive .................
"= 45812A 1.2M-Byte Flexible Disc Drive ......
45813A 1.44M-byte Flexible Disc Drive...............ccccroe..
45911A Graphics Tablet.................. .
45981A Multimode Video Adapter
 45984A Multimode Color Adapter . 653
- 46021 A Keyboard (U.S. ASCII Version) ...
46060A Mouse, 2-button.................
~:-46060B Mouse, 3-button
© 46080A-46089A HP 9000 Series 300 HP-HIL Devwes ............... 649

46094A,, 46095A HP 9000 Series 300 HP-HIL Devices .............. 649
46298 Series Rack Cabinets. 754
48000 Remote Terminal Unit ........cccorvemrvecivenirnneas 568
- 48050 Remote Terminal Unit..........cccccoeecerniurneee 568
50000
50011C HP-IB Instrument Control Using Series
200/300 BASIC ... 761
50697A Programming in FORTRAN 77 761
50904F Star, Server Kiti. .. ooevvrercreererriesireresserereesrassnsaraossiossas 664
50905F StarLAN User Link Kit 664
50906A StarLAN Server Kit . . " 664
50910A HP Serial Network ......... 664

50912A /R StarLAN ThinLan Conﬁgurntor Dlagnostlcs

SOFtWATe ...l vioions 664
50920A 3278 Emulator for HP Vectra PC
50921A SNA/Link /3270
50950A Network Services for DEC VAX oo

509528 Network Serv;ces-ARPA 300.
50952CL Network Services - ARPA/300

50954A /R Network Services/500........ccccrereireenresrionens

50955A 3278 Display Station Emulator...............oc.oeu.e.

50956A Network Services/200...........

50957A Network Services/200...... .
509594 Using SRM from BASIC and PASCAL oo 761
50960A/61A/62A/63A Shared Resource Management............... 656,

661, 662, 664 668

50967A HP-UX RJE Emulator 300 erereesrnaeasnaees 662, 664
50968A HP-UX RJE Emulator 500

50969A /1L NFS/300

50970A /R NFS/825

509714 /R NFS/840

50972A /R NFS/850

50980A /R ARPA Services /800 ............................. 644 661, 662 664
50981A /R ARPA Services/800 ............cooererccnrnivnnercreninens 645, 661
50982A /R ARPA Services/850 . 643, 661, 662
51409A HP-1B Theory... tereenrenaebessenens 761
51412A HP-IB with MS-DOS® ... 761
51414A Additional Time and Materials Consulting 764
51432A HP-UX Fundamentals for General Users...... w761
51433A Shell Programming for General Users.........c..ocooioinicinin 761
51434A HP-UX for Programmers..... . - 761
51435A. Advanced HP-UX Tools...

51436A HP-UX System Admimstratmn for Series 300 ........

51438X SSCS and make

51439A Advanced Editing with vI

51473A Architecture for Test, Measurement Software.........
514824 Series 800 System Administration.....................
51489A HP-UX Basics for Application Users,
51820A Waveform Generation SOftware ........cvceceevvrrivninsiererenesens
52126A Intel Multibus Interface .
54001A 1-GHz Miniature ACtve Probe Pod ..........ooooooerrrrerromne
54002A: 500 BNC Input Pod ....ccccvrnencercnsnenn
54003A 1-MQ 10:1 Probe Pod...........
54006A Resistive Divider Probe Kit..........cocvuu...
54007 A Low Loss Measurements Kit........ "
54100A 1-GHz Digitizing OSCIllOSCOPE. ....vvveiriersrissesriosssssssssssinsenss
54100D 1-GHz Logic Triggering Digitizing Oscilloscope....
54110D 1-GHz Color Digitizing Oscilloscope.......coovmuriverivsernene.
54111D 500-MHz Logic Triggering Digitizing

OSCIIOSCOPE. ...ucrerrerereesereiresiivimeserresroncssvesssaresseesasres 63
54112D IOO-MHZ, 4-Channel Digitizing Oscﬂloscope ................... 65
54118A 18-GHz Trigger.. .66
541207 20 GHz Digitizing Osmlloscope ......................................... 66
542004 50-MHz Digitizing Oscilloscope 58
54200D 50-MHz Logic Triggering Digitizing Oscﬂloscope ........... 58
54201A 300-MH?z Digitizing OscIllOSCOPE......vvvriveirererirrivrserererssnses 58
54201D 300-MHz Logic Triggering Digitizing

OSCHIOSEOPE. ... cerereieuricvaireniiresnesensinsensssenssarsssasasensasssossoserssessenses 58
54300A Probe Multiplexer.....iov...ooeiverenrseessorensrnns 80
54501A 100-MHz Digitizing Oscilloscope................ 60
55280A + 24A Basic Laser Measmnt Sys. Course.............ccoven.ne 761
55283A + 24A Advanced Laser Measmnt Sys Course . 761
59306A Relay Actuator ..........c.... . .562
59307A Dual VHF Switch .562
$9309A HP-IB Digital ClocK. ii.cvueeverernniernreconnneerrreissesesssnsssensies 562
59401 A Bus System Analyzer .561
59500A Multiprogrammer HP-1B e 602

59501B HP-IB Power Supply Programmer............o.evecverines 469, 562
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MODEL NUMBER INDEX

New product listings are printed in bold face type

59510A Relay Accessory for Power Supplies..............c.cccovveeeranne 464
59511A Relay Accessory for Power Supplies........... .

59991A-K34 Broadband Linear Phase
59992A-J06 Time Interval Calibrator

omparator..

60000

60502A Electronic Load Module.....
60504A Electronic Load Module.....
64000 Logic Development SyStem.........civvvenreneesvnnaseserisecencsenins
64000-PC Personal Integration Environment ................. .
64000-UX Microprocessor Development Environment
64100A HP 64000-UX Microprocessor Development

Environment, Development Station 623
64100A+24D Logic Development Concepts and Measurements

COUTSE ...vevricnnnerasiesessessenenines 762
64120A Instrumentation Cardcage..... 621
64120T HP DesignCenter 64000-UX User’s Cotrse........ooo 762
64121T HP-UX for HP 64000-UX User’s Course..........c...ccocrennes 762
641318 Bundled Emulation Systems 624
64132S Bundled Emulation Systems.........cccceeeurviercerenneesensnssiasnenes 624

642XXS HP 64000-UX, Emulation Subsystems
64302A Emulation Bus Analyzer

64310A Software Performance Analyzer...........cccovuvrevveeiecennnncs 623
64310A + 24D Software Performance Analy:

Training ...... 762
64330 High-Level Software Analyzer .623
64340 Real-Time, High-Level Software Analyzer ........................ 623
64600S + 24D Timing/Hardware Analysis Training.........c.ceeeeuu 762
64610S Logic Timing/State Analyzer 623
646208 Logic State/ oftware Analyzer..........ocvnnenneicninnecnn

64620S + 24D State/Software Analysis Training............
64700 Series Emulators . “
647XX HP Teamwork SA/ SD/RT Access...........ooom.
64710S + 42A HP Teamwork Products Installation
64801S + 42A HP 64000-UX Microprocessor Development

Environment Installation 764
64810A + 24D Pascal/64000 on 8080/8085 COUTSE ..o 762
64812A + 24D HP 64000/Pascal on Z80

Microprocessors Course . 762
64814A + 24D Pascal on 8086/ 8088

Microprocessors Course . . 762
64815A + 24F HP 64000/ Pascal on 68000

Microprocessors Course................ccoueer 762
64817A + 24F HP 64000 System HOST Pascal

Programming Course........... 762
68324F Office Activities Portfolio..........coccersirrscrerern .689
68325F Chemical/Petrochemical Portfolio..........cceceererererceniivces 689
68326F Business Management Portfolio 689
68327F HPDraw Figures Portfolio... . 689
68330F Executive Memo Maker.........ccreeeriirenne 689

68330F Executive Memo Maker, Opt. 003 ........ccoooimnnsnncrenns
68331F Executive Card Manager . .

68331F Executive Card Manager, Opt. 003
68333F AdvanceLink 2392 ..........coecciinininnnns
68333F AdvanceLink, Opt. 003
68339F Symphony from Lotus . .
68340F 1-2-3 from Lotus, V2.01 .....ccovrvevnviircccrinmneniisinisessinnanns
68340F 1-2-3 from Lotus, V2.01 Opt. 003........ccocovviivniccnivennnens
68350F Charting Gallery.
68351F Drawing Gallery.
68352F Gallery Collection .......
68352F Gallery Collection, Opt. 003
69280A Breadboard Card..........
69321B D/A Voltage Converter

69322A Quad D/A Voltage Converter L DO 603
69331B Digital Output Card ..... 603
69332A Open Collector Output Card . 603
69335A Stepping Motor Control Card.......cocovvnivenicrnnreriiecnnnens 603
69336B High Speed Scanner Card 603
69351C Voltage Regulator Card ........coeevrivinrercsnivinnns .603
69370A D/A Current Converter Card... .- 603
69380A Breadboard Output Card ......cccovrnmreninnne 603
69422A High Speed A /D Converter Card . 603
69423A Low Level A/D and Scanner Card..........cccoveerrrinuninnes 603
69430A Isolated Digital Input Card........ocoreieesiiirnnrivennnrironns 603
69431A Digital Input Card..... 603
69433A Relay Output With Readback Card.........cceuvvriirnnininns 603
69434A Event Sense Card “ . 603

69435A Pulse Counter Card...

69436 A Process Interrupt Card .............. 603
69480A Breadboard Input Card........ ...603
69500A Unloaded Resistance Programming Card ....
69501A-69513A Power Supply Control Cards

69520A Power Supply Programming Card ..........cocecvveveensrerereennns 603
69602A Timer /Pacer Card...........ccoeveieivvenirunrnnans ..603
69700A-69706A Resistance Output Cards ..........ccccereerevrrerrereennns 599
69709A Power Supply Control Card..........

69720A D/A Voltage Converter Card
69721A D/A Current Converter Card
69730A Relay Output Card.........cocvverrrievnncrivicnsiscsseneensesssseseens
69731B Digital Output Card ..
69734A Timebase Card e
69735A Pulse Train Output/ Steppmg Motor
Control Card..........cccoemmeervecrnrerrrieeee
69736A Timer/Pacer Card................
69750A Scan Control/Pacer Card .............
69751 A Analog-to-Digital Converter Card
69752A 64 Channel FET Scanner Card...............
69753A Temperature Scanner Card.......
69754A 32 Channel Relay Scanner Card .
69755A 16 Channel FET Scanner Card.........ccoovvvemmninvninicens
69759A 500 kHz A/D Converter Card ps
69761A Integrating Digital Multimeter Card

69770A Isolated Digital Input Card........

69771A Digital Input/Analog Comparator Card.........cccoeercrrnreen 599
69774A Counter Card ittt bs e resabrees 600
69775A Counter/Totalizer Card....... ..599
69776A Interrupt Card ...................... w e 399
69790B Memory Card reeereseeneerrrrane . ..599
69791A/69792A Memory Cards..........coovivvmreicnminisisinisesenisisinencas 599
69793A Breadboard Card.............. . 599
70000

70000 Modular Measurement SYStem..........ccoveveererremsrcetsuerasennenns 116
70001 A Modular Measurement System Mainframe .........ccc.c..... 122
70100A Power Meter Module (MMS System) ........ ....122, 209
70205A Graphics Display Module.. 119,122
T70206A System Graphics Display ........cccccvvenemseccrninnseninens 119, 122
70300A Tracking Generator Module ..................... ...119, 122
70310A Precision Frequency Reference Module ............ccccenvveeen. 122

70591A Y%-Width Module Part Kit
70592A Y- Width Module Part Kit
70593A %-Width Module Part Kit

70594A %-Width Module Part Kit

70595A Module Design Guides.........
70596 A Module Communication Design Guides..........c.coverrrnnen. 122
70600A Preselector Module.........ccccvvvrierrneennnnrnrecinneneens 122
70601A Preselector Module............ restereaese st aanen 122
70620A Preamplifier Module.................cccccovvvmvnirnincnrnnens 116, 122
TOTO0A Digitizer ......cecervmrnirvvviuenirernraane ..122
70900A Local Oscillator Module 122
70902A IF Section Module (Res BW 10 Hz 300 kHz) ..... 122
70903A IF Section Module (Res BW 100 kHz - 3 MHz) .
70904A RF Section Module (100 Hz - 2.9 GHz)..........

70905A /B RF Section Modules (50 kHz - 22 GHz)....
70906A /B RF Section Module (50 kHz - 26.5 GHz) ..
70907A External Mixer Interface Module........oocvvevvvicnveriirnnene
70908A RF Section Module ..................
71000S Spectrum Analyzer System Reference...........ccceveveceruane
71100A RF Spectrum Analyzer (100 Hz - 2.9 GHz)......
71110XL Scalar/Spectrum Analyzer (100 Hz - 2.9 GHz)
71200A Microwave Spectrum Analyzer

(50 kHz - 22/26.5 GHZ) ...ocncnrrcicnrcicrriseeicticeens
71201 A Preselected Microwave Spectrum Analyzer ............
71201A Opt. 001 Preselected Microwave Spectrum Analyzer

(50 KHz - 26.5 GHz)...........c.c.cc0orrurimvnnririrnnn 116,119
71210A Fundamentally-Mixed Microwave Spectrum

ADALYZET ...covceeeriiceeririicnrteeernestsere s ressenesesstsrsmetss et eansaeressasaans 119
71300A Millimeter Spectrum Analyzer “ 119
71400A Lightwave Signal Analyzer.............cccovviecnnns 116, 119, 314
71401A Lightwave Signal Analyzer...........c.ccocovcmneecrnunn 116,119, 314
74150A Programmable Logic Device Design System..................... 630
74153A Advanced Programmable Logic Device Utilities .............. 630
74210A Design Capture System 629
74210A + 42A HP Electronic Design System Installation............ 764
74230A Design Verification Interface .........coocccvevnverrrrnsnrnssesrnnnens 629
74230B HILO-3 Logic Simulator.......... . ..629

74230C HILO-3 Simulator Models........c...cooniemniiiniicnnnssinnnens 629



74230D HILO-3 Fault Simulator.. 1eeres629
74230S HP Design Verification Sub-System ..............ccooocceeerenennes 629
74231 A HICHIP Hardware Modeling System ........
74241A HP EDS/3065 Test Program Generator
- 74240A HP EDS/16500A CAE Link
. 74240B Simulation Data File Comparator
"~ 74241A HP EDS/ 3065 Test Program Generator
74298A Electronic Design System Overview............
74298B Electronic Design Capture, Verification ...............c.ccocevn.
74298C Electronic Design Modeling Course

74298D Electronic Design System Administration..............cccouee. 762
74300A Introduction to HP EGS 762
- 74301A PCB Design with HP EGS 762
74302A Customizing HP EGS 762
74305A Standard, Modular HP EGS 635
74306A HP EGS, Add-on Modules 635
74307A Hybrid Circuit Design Module 635
74308A High Performance HP EGS 635
74309A Vectra HP EGS 635
74400A /R HP Printed Circuit Design System ..........cccececinenen 633
74400A+42A HP PC Design System Installation.............. .. 764
74400A+65Z HP PCDS-ASSIST Additional Service Unit......... 765
74490A PCB Design with PCDS 762
74493A Building Parts with PCDS 762
74494A PCDS System Management. 762
74610A Analog Workbench.. 629

74836A + 60A ME-30 ASSIST Base Unit (1st workstation)........ 765
74836A + 60B ME-30 ASSIST Two Additional

Workstations
74836A + 60C SRX-ASSIST
T4836A + 65Z ME-30 ASSIST Additional Service Units
74836T HP DesignCenter ME 30 Users Course.................
79232U HP PROLOG Artificial Intelligence Language..............

800C0

81000AS Optical Power Splitter, 600 - 1200 nm.......ccocrvvvcrsenene. 309
81000BS Optical Power Splitter, 1200 - 1650 nm .......cocecocernsvrenes 309
81317DX Low-Cost HP BASIC Controller 555
81511 A Optical Head, 550 - 950 nm 304, 305
81512A Optical Head, 900 - 1725 nm 304, 305
81519A Optical Receiver. 305

81520A Optical Head, 450 - 1020 nm
81521B Optical Head, 900 - 1700 nm R
81522A Optical Head, 1000-1650 mm................cccoecerimrerecermrnreraens
818108 Digital IC Test System
82000 IC Evaluation System....
82104A Card Reader (HP-41CV/CX)
82160A HP-IL Module (HP-41CV/CX)
82161A Digital Cassette Drive
82162A Thermal Printer/Plotter
82164A HP-IL/RS-232C Interface
82165A HP-IL/GPIO Interface

82169A HP-1L/HP-IB Interface

82180A Extended Functions/Memory Module ..........coveriverrinenns 694
82181A Extended Memory Module 694
82182A Time Module 694
82183A Extended I1/0 Module ..694
82240A Infrared Printer . 694
82300B HP BASIC Language Processor 656
82301B HP BASIC Software 656
82303A 512K RAM Expansion Kit 656
82304B HP BASIC ROM 5.1 656
82305A RAM Expansion Board .656
82306A GP-IO Interface 656
82307A GP-IO Cable 656
82310A HP Pascal Language Processor System................ccccurnn... 656
82311A HP Pascal (Software Only) 656
82312A HP BASIC/Pascal Right-to-Execute............c.ccooverrrrune 656
82313A Hierarchical File System reevevens. 056
82314D Vectra ES/12 PC-308 HP ML BASIC Controller..........656
82314DX Model PC-308ML HP BASIC Controller............. ....555
82315D Vectra ES /12 PC-308CL HP BASIC Controller ............656
82315DX Model PC-308CL HP BASIC Controller.............. ....555
82316D Vectra CS PC-305M HP BASIC Controller.... ....656
82316DX Model PC-305M HP BASIC Controller ...................... 555

82317D Vectra CS PC-308ML HP BASIC Controller................. 656
82317DX Model PC-30SML HP BASIC Controller
82319D Vectra ES/12 PC-308CM HP BASIC Controller .
82318DX Model PC-305CM HP BASIC Controller..................... 555

82328A Intelligent Graphics Controller ..................ccccoenrivinnnnannns 653
82329A EGA Emulation Module . 653

82862K BASIC by Microsoft, Opt. 400..........c...sserreersseesrerees 689
82863K REFLECTION 1™, Opt. 400
82866KD Localization, German—Opt 400,
82866KF Localization, French—Opt. 400.
82866KZ Localization, Italian—Opt. 400 .........cccorvcvrirvvsnneirenn
82867K YTERM 3278 Emulation, Opt. 630.......cconnvvrerurururrernnns
82870K AdvanceMail, Opt. 400 .
82990A HP-IB Interface and Command lerary
83400A Lightwave Source .
83401A Lightwave Source...............
83410A Lightwave Receiver .
83522A 0.01-2.4 GHz RF Plug-in......ocoueniirvvnnivncnrnrenns
83525A/B 0.01-8.4 GHz RF Plug-ins.....cccccoeivrenvnirinnvencens
83540A/B 2-8.4 GHz RF Plug-ins -
83545A 5.9-12,4 GHz RF Plug-in......cccocenmenncriincrecninncens
83550A 8-20 GHz RF Plug-in... . .
83554 A 26.5-40 GHz Millimeter-Wave

Source Module .403
83555A 33-50 GHz Millimeter-Wave

Source Module........ 403
83556A 40-60 GHz Millimeter-Wave

Source Module..

83570A 18-26.5 GHz RF Plug-in..................
83572A/B 26.5-40 GHz RF Plug-in
83590A 2-20 GHz RF Plug-in........ " .
83592A/B/C 0.01-20 GHz RF Plug-in .....c.ccoveecnicnciiirininns
83594A 2-26.5 GHz RF Plug-in . .
83595A 0.01-26.5 GHz RF Plug-in............
83596A 2.4-40 GHz RF Plug-In
83597A 0.01-40 GHz RF Plug-In
84811A Peak Power Sensor ......
85014B Active Device Measurements Application Pac ....
85015B System Software for HP 8756S and 8757S ......
85016B Transmission Line Test Software
85020A/B RF Directional Bridges......
85022A System Cable Kit .
85023A/ I‘ZC/D/ F System VETIfiCAtion Kit ...ooooooorrrssrsssoororeeree
85024A R .
85025A/B/D/E AC/DC DEectors .......occcrumrricrsisircrsssessasasescrsnse
85025C Detector Adapter “ . .
85026A Waveguide Detectors........ -
85027A/B/C/D/E Microwave Directional Bridges......cccocvrinenine
85028A Directivity Verification Kits...
85029B 7Tmm Verification Kilt..........coccunivininnininmnnninnnceienne
85031B APC-7 Calibration Kit for HP 8753A..........ccconvinnninnens
85032B 50 @ Type-N Calibration Kit........ .
85033C 3.5mm Calibration Kit .
85036B 75 © Type-N Calibration Kit.
85041A Transistor Text Fixture Kit
85043B Systems Cabinet.............
85044A /B Transmission/Reflection Test SELS oorrrrromerreessseeroe
85046A /B S-Parameter Test Sets for HP 8753B .. .
85047A 6-GHz S-Parameter Test Set for 8753B ..
85050B/C/D 7Tmm Calibration Kits
85051B 7Tmm Verification Kit......
85052B/D 3.5mm Calibration Kits.. .
85053B 3.5mm Verification Kit...................
85054B Type N Calibration Kit ..
85055A Type N Verification Kit ..
85100A LO/IF Kit........
85130B Adapter Set...... " .
85130D Ada gter L. ierirerrsrersireasiaceranrssisentaseraseaseresessssessasesarerenees
85131C/D/E/F 3.5mm Cables .. .
85132C/D/E/F 7Tmm Cables ...... .
85138A/B 2.4mm 50 Q Terminations ........
85140A /B 2.4mm Short Circuits ........
85141A/B 2.4mm Open Circuits......... .
85150A Microwave Design System (CAE) ...........cccoververrerrecenraes
85151 A Microwave Linear Simulator (CAE)........
85152A Microwave Artwork Generator (CAE)
85153A GDS-II Translator........
85150A + 24D Intro to HP Microwave Design System ................ 761
85150A + 42A 85150A Microwave Design System

Installation Service
85160A Measurement Automation Software
85161 A Measurement Automation Software..
85162A Measurement Automation Software..
85620A Mass Memory Module

47




MODEL NUMBER moe

SOA Quasi-Peak Adapter............
A Spectrum Analyzer Operatio
) SSA R Preselector

ALLBASE/HP.UX..... e 645, 642
HP FORTRAN 77/HP-UX i ‘
HP Pascal, I—IP-UX for 8508 :
A Starbase/HP-UX Graphics berary fcr 8508 ;
A HP DGL/AGP/HP-UX Graphics Library for 8508....‘:. 54

LLBASE/HP-UX and HPtoday ... 64
ALLBASE/ HP—UX for 8508

6A HP Display List o
Ai‘ﬁ!"é‘ﬁ'é'}sﬁ‘s%"é ‘
e miSepS L ey
242D 5.9-9 GHz RF Plug-in... ‘ SA HP isor h‘f"f aco to P SQI. s 644

st i
) - z ug-inii

251A 7.5-18.6 GHz RF Plug-in.. o mﬁ; ggg}:;;";';:; (e
260A 12.4-18 GHz RF Plug-in... Multi-user Ada Software for HP-UX...
362608 10-15.5 GHz RF Plug-in.... _Asynchronous Terminal Emulator
260C 17-22 GHz RF Plug-in...... Serws 500 BASIC .....

290B/C RF Plug-ins . '

36601A 0.01-110 MHz RF Section...
6602B.1-1300 MHz RF Section ...
603A 1-2600 MHz RF Section...

...............

633B AM/FM Modulation Section
634A M Modulation Section
g /FM Modulation Section
requency. Extension Unit...
HP ScanJet Automatic Docum

........... 644 661, 662 664 6
,SA NS/ 9000 Sf.rm 800 Software. ... 644, 661, 662, 664
C Keyboard with Rotary Knob for BASIC/Pascal oriis 64!
2A 4«Slot D ?:\ckplane .........

B 2. plane i
13B Model 310 to 320 Processor Beard Upgrade

A Model 330 to 350 Processor Upgmle
S0A Series 300 DGL, AGP....... !
53A EPROM Programmer Interface

WDGA HP ScanJet PS/2 Interface
88500A IBM Disc/Tape Interface...

1703A HP 7979A to 7980A Field U gra
'JOSA HP 7980A to 7980XC Field Upgrac

90000

1290A 5‘/4 HP Qualified Media .
91781A RIE 000 IT
91782A MR.

91786A LAN 000 Senes 800 Link
91787A N 9000 Series 800 Softwa
91788A LAN/850 Link............
91789A/R NS850. .
91790A Network Services/1000
92192A 3} z 1-Mbyte Doublesided Mierofloppy stcs
92192X 314" 2-Mbyte Doublesided Mi aﬁoppy Discs
192208 Series Chairs ..
92210 Series Tables
192211 Series Cabinets
92213 Series Work Stations.........
92714 Series Tables ..
92223A/C Repeater Kit
92248BA Cross-Reference Utility ...

92431 A HP Pascal /HP-UX ...
92433A HP Simplex (Kanji Font)...
92436A Starbase Graphics Library.
92437A DGL, AGP, Starbase Gra
92438A Development System Bun
192439A Native Language 1/0 (Kan
92440A HPtoday Developer Pack ...
92441 A HPtoday Run Time Enviror
92442A ALLBASE/HP-UX, HPt
92443A HP FORTRAN 77/ HP-U:
92444A HP Pascal/HP-UX ".......
9244SA /R Starbase Graphics Lib:
‘ 92446A DGL/AGP, Starbase Grap
- 92447A Development System Bund|
- 92452A 16-User HP-UX License
924§3A 32-User HP-UX License

59A Bubble Memory Interface......
64A 8 MB En‘or—Checkmg Correcting R
370 Only . . -
16 MB Errm'»Checking, Correcting RAM -

A : i
86A DOS Coprocessor Interface Card .. |
6D DOS Coprocessor Discless Node Kit i
86S DOS Coprocessor System '
86T HP Series 300 DOS/Memory Enhancemcnt Kit ..
87A Series 3(10}!98700H Interface... 068
10A HP EGS Photoplotter/NC Drill Utlhty ........................ 635
11A HP EGS, IGES Translator ... e
A VME Bus Software Drivers
365A+60A ME-5/10 ASSIST =~ : Cerant
Base Unit {1st workstation)................inmiiis PN - SNENTHRE 76
365A+603 ME-5/10.ASSIST .

365A-+60D ME—ASSKST Add toNetwork ...o...coiiiiiisainmg [
98365A +65Z ME-5/10 ASSIST Additional Service Units........... 7¢
66A +42A HP ME- 5,10, 30 CAD System Installatwn

1B Introduction to Workstation BASIC
985101) Series 200/ 300 BASIC Operating and Advanced

Pm rammin Course ‘
985151 HP-UX Application Execution Envmmment E e R 659
542A Monochrome Graphics Board (512 x 400} ..o 6
18543A Color Graphics Board (512x 400) ...oiciiiinid
085448 Monochrome Graglncs Board (1024 x 768) e
98546A Monochrome Alpha/Graphics Board (512x390). 649
98547A Color Graphics Board (1024 x 768) ..o e 649




" - '98616A RAM-Based BASIC 5.1 Language System ..

98548 A Monochrome Graphics Board (1280x1024) ............ 649, 650
98549A Color Graphics Board (1024x768).................
- 98550A Color Graphics Board (1280 x 1024) .....
98556A 2D Integer-Based Graphics Accelerator
98561A Model 310 .................. .
. -98563A Model 318M Monochrome Workstation.......................... 648
98564A Model 319C+ . ... 648
9856 7A Rackmount Kit for HP 35731A . 649
- 98567B Rackmount Kit for HP 35741A... 649
| 98568A Eight-Slot I/O Expander ..........ccoowvomviiennsnmnisiessennarieinns 649
" 98569A Rackmount Kit for S300 SPU 649
98570A DIO-IT EXPANLT .....ccovemeirnrerencserncsesnensesnemsinesssosssasisioes 649
“98579A Model 360 647
= '98579B Model 370........ 647
-+ 98580A Model 310M Measurement Automation Workstation ..... 648
985808 Model 310 Controller.............ccceueeriunerercieenreniosrmensecrsresssn 555

98580S Model 330MMA Monochrome Instrument Controller .....648
-98581A Model 310C Low-Cost Color Workstation................

-98581B Model 310 Color Controller . rieens 358

- 98581S Model 330CMA Color Instrument Controller. 555,648

o '98580W Model 360MMA HP BASIC Controller........................ 555
|1 98580WX Model 360 MMAX HP BASIC/UX

o TCOMTONIET ... tieneict et esss et senens 555

_ 98581W Model 360 CMA Color HP BASIC Controller .............. 555

7 98581WX Model 360 CMAX HP BASIC/UX Controller............. 555

198587T Model 360 TurboSRX 648

98587W Model 360SRX... 648

98588G Model 370CH 647

- 98588S Model 330CH Color W orkstation 648

.1 98588W Model 360CH 648

~ -~ 98589G Model 370MH........... 647

/985898 Model 330M Monochrome Workstation ..............c.c.co...... 648

98589W Model 360MH HP-UX System... 648
98595A + 42A HP-UX Application Execution

= Environment Installation 764

i 985971, HP-UX Programming Environment.....................cccovnernss 659

9815]:7:“: 42A HP-UX Programming Environment
98598L HP-UX FORTRAN 77 COmPiler......coerrciverrivariorniarionnns
985991, HP-UX Pascal Compiler
~98603A/B BASIC 5.1 Language System
. '98604A HPL 2.0 Language System .......
/98613B RAM-Based BASIC 4.0 Language System
' 98614A RAM-Based HPL 2.1 Language System ......
98615C RAM-Based Pascal 3.1 Language System....

98617A RAM-Based Pascal 3.2 Language System..........oocvnnenic

98618A BASIC 5.0/5.1 Compiler........

98620B DMA Controller .............

98622A GPIO Interface

98623A BCD:Interface . ...668

98624A HP-IB INterface.........cceceeveurreremrrmsrseenseevssrenssersnnnns 664, 668

98625B High-Speed Disc Interface 668

98626A/44A Serial Interface, RS-232C...........ccornneveinenn. 662, 668
- -98627A RGB Color Video Interface ...668

98628A Datacomm Interface ..662, 668

98630A Breadboard INtErface ........cocovevevecrveeciiosiisensieencsrereenses 668

98633A HP 6944A Multiprogrammer Interface ...........c.ccoevrnennes, 668

- 11652-60001 BNC (m) 50-ohm Termination.

98635A Floating Point Math Board......c.ccvverimcniieciinniiionen 668
O8640A ADC .oiecivviirivivirivierrsesseserersnsssssssrscsssssassessserasisressasessosssoss 668
OBB4TA RIE Interface .....civveriernerecerrenremsiennssesenssseosesessanionns 662, 668
98642A RS-232C MUX Interface ....oovcvvereecrrinscsnnerns 662, 664, 668
98643A HP LAN/300 Link S 662, 664 668
98646 A VMEDUS INterface .. ...ccooveirenireneccresninsicnsrasseasisissaens 668
98647A PC Instruments TRIEITace .....oevivivreeerererisnnsseriarsseisnasains 668
98672A GKS Graphics Library (Series 300)..........covvciiinninivins 651
98674A /98522A Starbase Display List .......cccovrrreecnnivniinniennis 651
98678A HP Common LISP I Media/Manuals..........cccoviiviniiennnns 666
986781 HP Commion LISP I License-t0-Use ...........ccievrciverrnrenin 666
98683X DGL Skeleton Device Handler ..........oevorvercimrrensenenssions 651
98688A HP Common LISP II Media/Manuals ... ...666
986881 HP Common LISP II License-to-Use.............co.ceoeuririceins 666
98690A Programmable Datacomm Interface ............... 662, 664, 668
98691 A Programmable Datacomm Interface ............... 662, 664, 668
98720A 3D Display Controller (1280 x 1024) ........... 644, 649, 650
98721A 3D Graphics Accelerator............. ..644, 649, 650
~98722A 8-Plane Frame Buffer Memory ...... 644, 650
98725A Interface to Connect 98720A ... 668
98726A Interface to Connect 98730A .............occooovvervrcivsivnnrarnnns 668
98730A 3D Display Controller (1280 x 1024) .649, 650
98732A 3D Graphics Accelerator..................... 649, 650
98751A 19-Inch Color Monitor (1024 x 768)...... 649, 653
98752A 19-Inch Color Monitor (1280 X 1024) ..........ccciivenrunransrs 649
98785A 16-Inch Color Monitor (1024 X 768)........cccecens .649, 653

98786A 17-Inch Monochrome Monitor (1024 x 768) ...
98788A 19-inch Monochrome Monitor (1280 x 1024)....

98789A 16-Inch Color Monitor (1280 X 1024) .......cccoeiiovrieneiinie 649
98791B HP.2392A /VT100 Terminal Emulator ................... 662, 664
98819A HP TechWriter SORWATre......ccovevvrevecenerrernnnnann 635
98855A HP SOBOEMUIAtOr............oeccecvviereeecneereeieeescivvaiensaneiennia 662
05096A SA /SD for Test, Measurement Software..........coceevrrinnens 761

0960-0054 SMA-Female Short (50 Ohm) .......c.cconmecerivecsenseresinns
0960-0055 SMA-Male Short (50 Ohm)..

1250-XXXX Series Adapters and Connectors
1250-1530 N(m) Short
1250-1531 N(f) Short e

1251-2277 Dual Banana Plug to BNC Female
1251-2816 Dual Banana Plu%)(for Cable). rvreaee
1460-X XXX Series Cabiniet PAT{S......ccocvvvcenrvimraiesennnssnsiiunsisrionss
1490-X XXX Series Slide Kits, Casters ......urererrrerenrvonssereersesensans
1494-XXXX Series Slide Kits ... -
5040-XXXX Series Rack Frames...........

5060-X XXX Control Panel Covers
5060-XXXX Filler Panels................
5060-XXXX Rack Adapter Frames.....
5060-XXXX Rack Mounting Kits................
5060-XX XX Series Racking Accessories, COVErs......ooiniveiniine
5062-XXXX Series System II Cabinet PATES .oooonoooorreorr
8120-XXXX Cables and Adapters
9211-XXXX Series Operating Cases ....c.ouveuimvveersisinisivessenrsons
9211-XXXX Series Transit Cases.......cccorvrererernt
11000-60001 Dual Banana-Dual Banana Cable.
11001-60001 Dual Banana-BNC Cable ........ccoovrurervrerrmernrersrnnnas
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GENERAL INDEX

General-Purpose Electronic Measurement

Amplifiers w 406
Automatic Test Systems 612
Board Test Systems 546
Component Measurement 278
Computer-Aided Test......ccovvuervrnrcrunnens 582
Data Analyzers/Generators......... 316
Digital Circuit Testers.... 272
Digital IC Tester .. 320,526
Electronic Counters........ 176
Electronic Loads... .448
Frequency & Time Standards ........ 484
Frequency & Time Interval Analyzers 191
Frequency Synthesizers... . 356, 410
Function Generators ...378, 410
HP-IB....coovrereeerirenenne . 556
Impedance Analyzers ........... 278
LCR MELEIS...onuciriniiinieiniinsrncsesssnesesistossasissesmerssssassssnssssrsnsionsss 278
Lightwave Test .. . 302
LOZIC ANALYZETS ....ecviiiiiiriiciiiicena i sesssisennai 256,621
Modulation Domain Analyzers : 191
Multimeters . 92
Network Analyzers.. 216
OscillosCopes ...cccerveeecens 54
PlOLLETS .ccvvieteiriciecreeeeenr st saeciesse e easissssnesbessesnersonessssnnsiness 84, 720
Power Supplies 446
Pulse Generators.........ccoovuvveererersnssins 432
Recorders, Printers .......cveeceverennnae 84,716
Semiconductor Testers ..... 320,524
Signal Analyzers...... 108
Signal Sources ...... 116 356 392,410, 432
SUPPOTL .covrricineiririniirsesisesnii it srsnsasisssssresssissessssssasionars 756
Waveform Analyzers....... ...68
Waveform Synthesizers.......coooncvncirin it 378 410
CAT/HP-IB

Automatic Test Systems......... 612
Board Test Systems........ 546
Computer-Aided Test .582
Computer Peripherals....... 706
Controllers .........ocerervsrerernsuene 552
Data Acquisition Systems ............... 564
Digital IC & Circuit Testers 272, 320,526
Electronic Counters........... 176
Electronic Loads........ 448
HP-IB Cables ....covevueecerecrercncieenercsengressascsnseeniseses 561
HP-IB Extenders............. 563
HP-IB Overview . 556
Lightwave Test ..302
Multimeters ......... e .92
Multiprogrammers ........cc.ccooveveveennne 593
Network Analyzers..... . 216
Noise Figure Meter..........cocovuevueennne 328
OsCilloSCOPES ...v.vveeerereririrvencaenernenen 54
Plotters & Recorders............ 84, 720
Power MEters........ccoouviineeeccsnnnrcisnenes 208
POWET SUPPLES. ..covecvriiiienitiirnccciiisterssstssermssessiseersssenssissesssas 446
SemicondUCLOr TESLETS .....vvcverrecrmirnnsesiresnivsseseresisnsaesssossensaes 320, 524
Signal Analyzers....... 108
Signal Sources ............. 316, 356, 392, 410, 432
Support ........ 756
Switches, Switch Drlver .................. 336, 339
Telecommunications Test.. ...494
Transceiver Test ....... . 324
Waveform Analyzers..........ccevverenenene «..08

Telecommunications & Daita Coemmunications

AMPUAETS ...t 406
Communications Board Test System ........... 546
Data Generators .......occeruennnen. .
Data & Voice Testing ...........

Data Communications Test
Digital Communications Measurements
Digital Radio TeSting .......coccvveruererconnirrereorsvniesenssnrassosssessonens
Frequency Synthesizers
Lightwave Test .....c.ccouureeccecerirronenn
Microwave COURLErs.......covvrereernmerceverererennns

Microwave Radio TeSting .........ccccerveeiieveeernnenieniesneeseeviseineenessnesnens
Microwave Test Equipment ......
Network Analyzers........ccocoueccnnniiianeae
Noise Figure Meter ........cueevevvnniinnnrinnae
Operational Support Systems

Optical TDR.. .

PCM Testing ...

PLOLLETS ....ooncirerirecsiirecniiseacssssennaesssrasanrenes

Power Meters.....

Private VF Circuit Testlng .............................

Protocol Analyzers ............

Pulse Generators.........c.c.vuuue...

Radio & FDM Carrier Testing

Signal Analyzers........c.coconvriarerernsiererrenianens 108
Signal SOUTCES .......cceereneeirrrveeereeereiesesreeenns 316, 356, 392, 410, 432
Support ......coeevniiiiiicnnns TR, 756
Telecommunications Test.................... ....494
Transceiver Test ......ccovvemrerrerencrmresieresernnnes 324
RF & Microwave Measurement

AMPITIETS .ot icineenste e ceraseessssesasssensssbaresesseresaers 406
Automatic Test SYStemS.........cciiiicuioniicniieiiesssie s 612
Coaxial Test Equipment.... 332
Digital Radio Testing .......cccoeecrereriuirencrcrciinenencrcsisencneaeresseeeesueronnaens 501
Electronic COUNLETS .....c.o.ciieieecsirirermcisisiscscssiseessssssareassassoneans 176
Frequency Synthesizers. ..356, 392,410
MICTOWAVE COUNLETS......cvvreeirrersaerrecerernrsriessarsssessacsssonsascens 178, 191
Microwave Design System (CAE)......cccccrmuniriinnrccnsarensnsinnanns 631
Microwave Link ANalyzers ..........cccocoenninveenireecnvseecerenssncseresecannes 507
Microwave Semiconductors ..... 675
Microwave Test EQUIPMENt .......c.cocererreeirenrmmsreriniensesicreresnsesineens 332
Millimeter-Wave Equipment ....... 332, 392-403
Modulation Domain Analyzers.........cccccevremmncrrerimmmieriseerimscereseannns 191
Network Analyzers......ccooocienienee. ..216
Noise Figure Meter .... .328
OSCILIOSCOPES «.oveuviviriirenaemrriieseceersisneneessteresmearersatsnesacnssassssasensssonsns 54
Plotters............. 84, 720
Power Meters........cccovuenene ....208
RF Impedance Analyzer ... ....284
Signal Analyzers.........c.comviniviiniiiiinenicniveenns ....108
Signal Generators... . 356
SUPPOTL ..ot 756
Sweep Oscillators......ccocueue. ..392

Time Domain Reflectometry....
Transceiver Test Equipment ...
Waveform ANAIYZETS.......coicicrmiicnneriieicessesscomsinssesessinsiens 68
Waveguide Test EQUIPMENt ........oocceveeiirienenriciineninicosneiennainne 332
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Automatic Test Systems........ccceerverne
Board Test SYStemS ......ccuccvrierivriemmeisininiiiine st iecesreresesssnseons
Component Testers..
Computers.......ccceonsvsnene

Computer-Aided Test.........

Data Acquisition Systems .............. rreereeernenee
Digital Circuit TeSters.......coevvvreererersiinrnsesceserisinrerssercerasereresssessares
Digital IC Tester .

Disc DIives......cccorvreeverreriennenes

Electronic Counters............ccreeeevena. rereeareneentenresesenereares 176
FoUTiEr ANALYZEIS.....ccccreveirvenrriceresessrncasaraessesiseseereressensenessesrsassnes 146
Hammers & Accelerometers............. PR ...581
HP-IB.....ccciniinininriii e essseste et ressesssesseressassssserssessssesnas 556
HP-IB Extenders .. .563
MUBIMELETS 1ovveuerrereereenienreesnrreesneniesenereerenersessenreonenaes .92
Multiprogrammers ............oeuene

Recorders, Plotters, & Printers

Signal ANAlYZers......ccciiivveviircenreerrenrireniasnrresssineresesresessrssesenenssnes
Semiconductor TESLErS .........ccovvurmriiirirresieenirisssareseresessosens 320, 524
Support ettt e b et n e 756
SWItChES .evvrvcrerrerererenreserennene

Temperature Transducers

Waveform ANAlyZers.........ccovveereeeevenerensiscrinerornossassesssesnerens .68

Computers, Peripherals & Caiculators
Al Workstations
BASIC Controllers
Business Computers....
Calculators...
COMPULETS....coverireeeererreeereesserans
Data Acquisition Systems
Digitizing Tablet
Drafting Plotters
Electrostatic Plotter.........cc.cvveuee
Engineering Workstations
Furniture....c.oecevveeeveneeconmiecennnonens

HP-IB Extenders
IBM PC Compatible Computers
Mass Storage
Modems ..........
Multiprogrammers .............
Networking
NEtWOTK TeStING ....eeceimeeeececrecieccese et sesasave e ens
Peripherals ...t ereene
Personal Computers..
Portable Computers...................
Precision Architecture Computers
PrINLErS..ccoviirreiiictiieciccccienecentnenanrereesserssssesesasres e e ssssensevases
Supplies & ACCESSOTIES.....c.ccreuemrucrnirirerirereniereresseseensasereesrsesenns
SUPPOrt .oceeevieeiereneennniens
Technical Computers..
Terminals......ccccoveeeee

CAE/CAD
Digital IC Prototype Verification
Digital OSCILlOSCOPES.....couvimrreriicrerriir sttt sasaennaas
Drafting Plotters.......c..cccccunerenrnn
Electronic Design System (CAE)
Electrostatic Plotters .........cocuun..
Engineering Graphics System ............cccccviniernncnnvcinnnininienn
Fourier ANalYZers.....ccoivviecrrnrinineeriieniniescrssesesesosesessnsesesse
Logic Analyzers.......
ME/CAD Systems
Microprocessor Development Systems...
Microwave Design System (CAE).. . .
OVETVIEW ...teeeeeriirrinriiictsr et eestsr e stasne et sissrssessssestastsansissssnss 616
Personal Computers
PLOLErS ....ecovinireniriensticrinnestnr et
Printed Circuit Design System...

Printers......ccovrevursenmivcessenorisnsessinesnssscceesessene 716
Programmable Logic Device Design System..........ccoeevvurcervecenanne
Signal Analyzers..............

Support .....cceverereenrvenne

Third-Party Software .........ce..n.
WOTKSTALIONS.......coeeeeririrecsntisnerresecesreresisnnnesessassesesessessasosessans

Logic & Processor-Based Circuit Analysis

Board Test SYStemS ......ccocevrrriievencenenrieresenseseessnonane 546
Data Generators/Analyzers.............cecrimvenecneviinns 316
Digital Circuit TeSters......ocecovvivincsrincueiiiccreriinesesessscssessssens 272
Digital IC Tester ........ 320, 526
IC TroubleShOOters......c..veesivniirceeneninriresesieseraesisrenesessssesesinsssasessens 272
Logic Analyzers........veeeeevvaerecerennnnnes .256, 621
Microprocessor Development SYStemS........cccocvnvveenvsnsecnrisncerirenes 621
Plotters .oevivereeninreneiniccnesineeeniesenenses 84,720
Signature Analyzers ........ccoevvivinniiccciiiciencceeseeeseecessssssnens 272
SUPPOTT ottt sttt s s 756
Other Products
AAPLEIS....ccoiinriirrrtcrnristnresterre st st seeseesssesetss st e asasassresrans 740
Analytical Instruments for Chemistry ... .676
Cabinet ACCESSOTIES...ccvurururirsereasernrens . 748
CADINELS .....vticreeirieeemrererisie e cecsesse e sssne s enare s s ssssaereserssnsnne 754
Cables ..cooverieierirenencrennnes .561, 740
Digital Education Progucts .........ccco.evccvestnernicrneresiesannseissecesisenns 275
Dimensional Measurement....... .350
Frequency & Time Standards.. ..484
Laser Interferometers........... ..350
Medical Instrumentation...... .678
Microwave Semiconductors . 675
Operating Cases. ..o imiuveeneniienenesseisstsesesessssssesssereness 746
Optoelectronic DEVICES .....ccoreeermirerecccerirmesasscnenirirsserssesensessenane 674
Pressure & Temperature... . . ...352
Support .....cceveivirierennns ..756
Transit Cases.... 742
X-RAY SYSLEIMS ..cocrvverircemraressnrsirinionesconsuriessssessssseeesssossssessassosessans 680
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ANALYZERS & METERS

Oscllloscopes & Waveicrm Analyzers ..... 54
Plotters & Recorders............. sessnsssnsnensennss 84
Digital Multimeters...........coecommsrnissimsunsnsnnses 92
SIgnal AnalyZers ......sismssmsusssenssensesessaes 108

Electronic Counters 176
Power Meters 208
Network Analyzers 216
Loglc Analyzers asisnsnsnsi; 256
Digital Circult Testers .. 272
Component Measurement 278

Hewlett-Packard offers a wide Vanety of test and
measurement products that receive a mgnal ana-
lyze it and display the results. Included in this cat-
egory are products ranging from digital
multimeters, counters, and digitizing oscilloscopes
to network and spectrum analyzers. They are used
in both standalone and system applications.

Analyzers
& Meters
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OSCILLOSCOPES & WAVEFORM ANALYZE

HP Digitizing Oscilioscopes

SYSTEMS

The HP 54100 and HP 54200 Series Digitizing Oscilloscopes ... combining high
bandwidth with high digitizing rates makes these general-purpose oscilloscopes useful

for both analog and digital measurements.

Choose the Right Scope for Your
Application

Selecting a digitizing oscilloscope is simi-
lar to selecting a conventional one; it involves
asking whether the instrument can capture
the waveform of interest, and, after storage,
whether the data can be recalled and ana-
lyzed in the desired way.

Selection Criteria

Digitizing rate: for single-shot transient
capture, digitizing rate is the key criteria for
determining whether the oscilloscope can
capture a one-time event. It is suggested that
your scope have a digitizing rate of at least
two and a half to four times the bandwidth of
the waveform you wish to capture for single-
shot measurements. For repetitive
waveforms, some scopes use repetitive sam-
pling, for which digitizing rate is a less im-

portant criterion than bandwidth and verti-
cal resolution.

Bandwidth: bandwidth is another funda-
mental selection criterion. It affects the accu-
racy of amplitude and timing measurements.
The bandwidth of an oscilloscope should ex-
ceed that of the signal; how much it exceeds
it depends on the measurement accuracy
needed. In general, the instrument’s
bandwidth should be three times the highest
frequency component of the signal.

For pulse applications, the rise time is re-
lated to the maximum frequency content by:
frequency = 0.35/rise time
This guideline suggests that you should
choose an oscilloscope with a rise time less
than one-third the rise time of your signals.

Resolution: voltage resolution and timing
resolution are also important criteria when
choosing an oscilloscope. Your particular ap-
plication helps determine how much resolu-
tion you need. For single-shot acquisition,
there is an inherent trade-off between timing
resolution and vertical resolution. Obtaining
higher vertical resolution means sacrificing
digitizing rate.

The timing resolution of the scope is more
important to the digital designer who mea-
sures propagation delay and setup and hold
times.

If, however, the signal being measured is a
complex, modulated-analog signal where fre-
quency-domain analysis is desired in addition
to time-domain analysis, then increased volt-
age resolution results in greater signal-to-
noise measurement capability. A guideline is
6 dB signal-to-noise measurement capability
per bit of resolution (ten bits gives you 60
dB). Bits of resolution are related to percent-
age resolution by:

% = 100/2n

where n is the number of bits.

Memory: the fourth selection criterion is the
memory length of the oscilloscope. Memory
length simply describes how long an event
(i.e., how many samples can be captured, al-
though there are a variety of techniques to
capture long waveforms or non-continuous
events using burst timebase or adaptive sam-
ple rate.

The HP 5180/83 Series Precision Digitizing Oscilloscopes . . . exceptional resolution and dynamic range plus built-in analysis features
allow complete characterization of complex modulated signals.



Dlgi' ai Biorag

e Bright, stable dlsplay of low duty-cycle signals.

Retain waveforms as long as desired for worst-case analysis.
Fade-free, non-blooming display.

Store as many waveforms as needed for comparison or reference.
Make measurements after signal is acquired. This is especially use-
ful on single-shot signals or infrequent error conditions.
Waveform data available over the HP-IB.

Signal averaging for noise rejection and increased resolution.

Automasiic Measuramenis

® Automatic edge finders save time, eliminate uncertainty, and re-
duce operator error in time-interval measurements.

® Measure pulse parameters automatically, without a controller.

® Markers indicate where the measurement was made, providing
confidence in measurement results.

Pre-<trigger thapla)

o Find causes of events.

e Displayed time can be any time before or after the trigger, and is
not limited to one screen width before the trigger. Time intervals
can be measured with a resolution of parts per million, before and
after the trigger.

Store Wavoelonns jor € v aroand Heferen:

e Pixel memories for overlaying multlple waveforms.

¢ Waveform memories for measurements and comparison of stored
signals.

Easv-in-ilse

e Pressing the Autoscale button automatically sets up the time base,
sensitivity, offset, and trigger for a stable display over a wide range
of input signals.

e Save up to ten front panel setups in non-volatile memory; simplify a
sequence of repeated measurements quickly.

¢ Instant hardcopy with either a pen plotter or a graphics printer
eliminates time-consuming, expensive photography.

e ECL and TTL presets scale the vertical gain, offset, and trigger
levels for the selected logic family. This saves time in setting up for
a measurement.

Triggering on Complex Digital Waveforms

® Logic pattern triggering allows you to trigger on the complex
events found in typical digital systems.

o Trigger holdoff can be specified by events or by time for stable trig-
gering on long, complex sequences of events.

e Independent trigger threshold adjustments for each channel. No
need to reset the trigger level each time you switch from one trigger
source to another.

Simplified Programming

e Simple, logical, structured programming mnemonics make pro-
grams easy to edit, easy to understand, and easy to modify for new
applications.

® Measurement-oriented, English-like mnemonics.

Document Resulis

Active as well as stored waveforms, setup conditions, and measure-
ment results can be printed or plotted for instant, low-cost documen-
tation. HP printers provide report-quality hardcopy for articles or
printed reports at minimal cost, and without the delay of photograph-
ic reproduction.

Color as a Measurement Tc¢ol

The addition of color to an oscilloscope can make productivity im-
provements in applications performed manually as well as those in-
volving automated measurements. Color can be combined with
intensity, line types, and modulation to create easier, faster measure-
ments with fewer errors than with a monochrome oscilloscope.

The HP 54110/111D/112D/120T can display a high-resolution,
flicker-free color representation of rapidly changing data. With the
nine-inch raster display, the user can work with as many as nine col-
ors at one time, selecting these nine from a total of 4096 available. For
convenience, a default nine-color palette was designed to provide opti-
mum viewing for users in standard laboratory environments.

Adding color to an instrument such as an oscilloscope aids the user
in four ways:
® it helps in differentiating between overlapping, superimposed, or

similar waveforms;

o it helps in associating displayed information with corresponding
 data or waveforms;
® it can be used to emphasize displayed information; and
¢ the user can choose colors and their use to compensate for color
blindness, ambient conditions, or special test requirements.
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OSCILLOSCOFPES & WAVEFORM ANALYVZEHDS

HP Digitizing Oscilioscopes (cont’d)

54100A/D
HP Model # 54200A/D 54201A/D 54501A & 54110D 54111D 54112D
Bandwidth
-Repetitive 50 MHz 300 MHz 100 MHz 1 GHz 500 MHz 100 MHz
-Single-shot 50 MHz 50 MHz 1 MHz** 4 MHz** 250 MHz 100 MHz
Time N/A 200ps lns 100 ps 100 ps 300 ps
Interval 2ns 2ns 100 ns 300 ps 300 ps 300 ps
Accyracy
Channels 2 2 4(2+2) 2 2 4
Digitizing Rate 200Msa/s 200Msa/s 10 Msa/s 40 Msa/s 1 Gsa/s 400Msa/s
Memory/Channel lk sa lk sa 500 sa (display) 1k sa 8k sa 64k sa
‘ 1 K sa (HP-IB)
Vertical 6 bits, 8 6 bits, 8 8 bits, 10 bits 7 bits, 10 8 bits to 25 MHz 6 bits
Resolution with avg with avg with averaging with avg 7 bits to 100MHz
6 bits to 500 MHz
Input Yoltage Cont. Var. Cont, Var. Continously variable 7 ranges Cont. Var Cont. Var
Ranges 40mv-40v 40mV-16V 40mV-40V 80mv-8v 8mv-40V 40mV-40v
full scale full scale full scale full scale full scale full scale
Input Coupling 1 M*/ac dc IM, 50, IMQ, ac, dc 50,10K ac,dc, ac,dc,
ac,dc internal LM pods 50 ,IM 50 ,IM
internal internal internal
Effective Bits — — - - 557.2 5.05.5
Pulse Parameter yes yes yes yes yes yes
Measurements
Waveform Math - A+B, A-B, A+B, A-B, A+B, A-B A+B, A-B A+B, A-B
AxB, AvsB, AvsB, Invert Invert
Invert, magnify Invert
Other Analysis Accumulate, Accumulate, Infinite Infinite Infinite Infinite
Functions Envelope, Envelope, Persistence, Pers. Pers. Pers.
Averaging Averaging Averaging, Avg., Avg. Avg.
Envelope Magnify
Waveform 4 Waveforms 4 Waveforms 2 Pixel, 2 Pixel, 2 Pixel 2 Pixe!
Storage 4 Waveforms, 4 Waveform 4 Repet. 4 Repet
Wit Wit
4SS 45§
Wt Wt
Trigger * * *
Enhancements 27 bit state 27Bit state Edge, Pattern, Edge, Pattern Edge, Pattern Edge, Pattern
‘ Trigger, Trigger, State, Digital State, Digital State, Digital State, Digital
Missing/ Missing/Extra Delay by Event Delay by Event Delay by Event Delay by Event
Bit, Digital bit, Digital and Time, and Time, and Time, and Time
Delay Delay Time-Qualified Time Qualified Time Qualified Time Qualified
Pattern Pattern Pattern
Timehase Dual Timebase
- Enhancements Windowing
Instant Hardcopy HP Printers HP Graphic HP Printers
& Disc Support HP Plotters Printers HP Plotters
Other - — Measurement Color Color Color
Statistics, Display & Display & Display &
Measurement Color Color Color
Limit Test, Hardcopy Hardcopy Hardcopy
Price $5900,$9800 $7900/9800 $3465 (List) $129CC $2
$17.6C3
$21,10%
Page Reference 58 COL 58 60 62 63 65
* D Models only

** 10 pts per period without reconstruction



Compare the Features...

Whether you need pinpoint vertical resolution or lightning-fast sig-
nal capture, Hewlett-Packards’s digitizing oscilloscopes provide a
powerful set of features and capabilities in an easy-to-use interface.

Here’s a look at how the various models compare in terms of fea-
tures, capabilities, and price.
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16500A Mainframe
; 54120T with 15530A/16531A 5180T/U 5183T/U 51857 70700A
. Bandwidth
-Repetitive 20 GHz 100 MHz 10 MHz 1 MHz 110 MHz 10 MHz
-Singleshot N/A 100 MHz 10 MHz 1 MHz 110 MHz 10 MHz
Timék_(fép) 10 ps Ins 50 ns 250 ns 4ns 50 ns
Interval {s5) N/A 1ns 50 ns 250 ns 4ns 50 ns
_ Channels 4 2-8 2/4 2/4 2 18
~ Digitizing Rate N/A 400 Msa/s 20 MSa/s 4 MSa/s 250 MSa/s 20 MSa/s
Memory/Channel 1K sa 4K sa 8k sa 64k sa 64k sa 256 ksa
. e 256k sa option
© Yerlicat 12 bits, 14 6 bits, 8 bits 10 bits 12 bits 8 bits 10 bits
. Resolution bits with avg with averaging
3 lﬂput"‘lo,lmge" 1 Cont. Var continuousty var. 7 ranges 9 ranges 9 ranges 4 ranges
. Ranges 8mV-640mV 40 mv-16V 100 mv-10v 100 mV-50v 50mV-20V 600 mV-20V
- full scale full scale full scale full scale full scale full scale
~ Input Coupling 50 ohm ac, dc ac, de, IM ac, de ac, de ac, de 1 Megohm,
: . : 50 ohm, 1 Mohm 50 aux. ch. 1 Mohm 50 ohm dc 50 ohm
~ . 1 Mohm
 Effective Bite - - 7.8 ¢ff bits 10.0 eff bits 6.8 eff bits 7.0 eff bits
. : 60 dB 72 dB 48 dB
. Pulse Parameter yes yes yes yes yes yes
. Mgasurements
Waveform Math A+B, A-B, A+B, A-B A+B, A-B, Integration, Differentiation A+B, A-B, A*B
AvsB, Invert, AsB, A+Const., A—Const., AsConst Avs B, Invert
Only, Max, Min
Other Analysis Infinite Infinite persist., Event crossings, Event crossing, Event crossing Averaging, Magnify, FFT
Functions Persistence, averaging Min/Max hold, Min/Max Hold, Min/Max Hold Random Event Capture
. Averaging, FFT, FFT, FFT,
Histograms, Voltmeter, Voltmeter, Voltmeter,
TDR, TDT Freq counter Freq counter, Freq counter 4 Wavetorms
Inverse ASR
2 Pixel, store to built-in 250-1k Wfm to optional built-in Floppy Disc
4 Waveform disc
Trigger Edge, edge, pattern, Digital Trigger Digital Trig, Var Sens, Interpolated digital trigger,
Enhancements Delay by delay by event, Variable sensi- Var sens, Bi-trig, Edge, Level, Range
Time immediate tivity, Bi-trigger, Bi-trig, pos/neg,
Trig Out Dropout Trig, Dropout
High Freq Trig, trig,
Delay Trigger Delay trig
. : Trig Qut Trig Out
- Timebase dual timebase External External Encode
- Enhancements External Encode, External Timebase
Encode External Gated Timebase
Timebase
Instant Hardcopy |  HP Printers HP printers HP 9122 Discs and HP plotters HP Plotters
& Disc Support HP Plotters Paintjete HP Printers
2 built-in
disc drives
Other Color Display logic analysis, Optional Built-in Floppy Disc Modular
high speed timing,
L pattern generation
Price $27,85%0 $12,700 to $24,700 $36,300/ $21,900/ $44.000 $7500/Channel plus
$59,900 $32,900 Mainframe
. Page Reference | 66 258 74 73 7 122
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200 Megasarmple/Second Digitizing Oscilloscopes

Models 54200A/D, 54201A/D

e Dual 200 megasample/second digitizers, allowing

50 MHz singie-shot capiure
e Pre-trigger viewing
o Automatic wavetorm rneasuraments

7

Up to 27 channels of siate 10
Infinite variable psi :
Instant hardcopy cutpi!
300 MHz repetitive bandgwidin
(HP 54Z01A/D orilyj

HP 54200A/D

Dual 200 megasample/second digitizers

50 MHz bandwidth

Pre-trigger display

Auto-scaling of input signal

Automatic measurements of waveform parameters
Infinite persistence display, plus envelope and average display
modes

The HP 54200D model adds:

e Up to 27 channels of state triggering

Missing bit triggering mode

e Extra bit triggering mode

HP 54201A/D

300 MHz repetitive bandwidth

Dual 200 megasample/second digitizers

50 MHz single-shot bandwidth

Pre-trigger display

Auto-scaling of input signal

Automatic measurements of waveform parameters
Infinite persistence display, plus envelope and average display
modes

The HP 54201D model adds:

e Up to 27 channels of state triggering

Missing bit triggering mode

e Extra bit triggering mode

Simplify Wavetorm Capture and Analysis

Easy ins'rument Setup

e Pressing the Auto-Scale button automatically provides a scaled
display of a wide range of input signals.

Save and recall your front panel setups for quick return to
previous measurements.

ECL and TTL preset keys automatically set up vertical range,
offset, and trigger levels for viewing digital signals.

Input and memory labels aid in signal and setup identification.
“Configuration” menu gives instrument status in a single display
to aid in instrument setup and measurement documentation.
Built-in 50 ohm switchable inputs eliminate the need for external
termination devices (HP 54201A /D only).

nglﬁai Stouiage

e Bright, fade-free, non-blooming dlsplays

Waveforms can be stored for comparison or analysis. Stored
waveforms can be displayed concurrently with live waveforms
and can be output directly to a printer or plotter.

Time/voltage cursors enable measurements on or between live
and stored waveforms.

Average mode improves signal-to-noise ratio on repetitive signals.
Envelope mode saves maximum and minimum values of repetitive
events for worst-case analysis.

Accumulate mode displays multi-valued waveforms.
Connect-the-dots mode aids signal interpretation (HP
54201A/D).
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Specifications Time Base
P (Horizontal)| HP 54200A/D HP 54201A/D
Acquisition |Real-time Real-time Repetitive
: HP 54200A/D HP 54201A/D Me‘t‘hod sampling sampling sm:;ﬁng
Acquisition Real-time Real-time Repetitive
Method sampling sampling sampling ng';fﬁ 125 50 ns - 10's fulkscale fluO” 22; e20 ks
Bandwidth Wl )
sequence
—3dB)
de-coupled dc - 50 MHz dc - 50 MHz dc - 300 MHz Time Base |2 ns or £0.2% of time range, whichever is greater.** {200 ps or +2% of
ac-coupled 10 Hz - 50 MHz 10 Hz - 50 MHz 10 Hz - 300 MHz Accuracy time range, which-
Transition Time |7 ns 7ns 1.2ns single/dual ever is greater.**
(10-90% calculated cursors
from: b?“dvfdéhag Time Pre-trigger |Post-trigger | Time Pre-trigger |Post-
trans. time = 0.35) Range Range Range Range Range trigger
Range (fs cali- 4OmvtodoV AOmVtoloV Range
brated with 2-digit
resofutio:l) 18l 50 ns to up to up to Real-time Sampling Mode
- Delay (Time |55 Sus I'ms
Gain Accuracy +2% of full-scale* Oftiset) ;;’os"s to l{g t5° ;&l)east
A/D Conversion +1.6% of full-scale Pre/Post-trigger # * screen
(ADC) Accuracy range @ dia.
gf‘g‘":‘ea' n:‘e:c i(o)us to L;p to ;2 (;o }o #s to ;p to at least
40 mV to 390 my +1% (offset) 5my 3 screen 60 screen 0s screen 200
40mVtod0YV 1% (offset) +50mv diameter | diameters diameters :lcreerl
40 mV to 790 my +1% of offset +5mV lameters
800 mVto 16V +1% of offset +100mV Repetitive Sampling Mode
Voltage Meas.
Accuracy (dc) 10ns to up to at least
Single cursor Gain accuracy + ADC accuracy + offset accuracy 2y 2lscreen 200
(X or 0) diameters | screen
Dual cursor Gain accuracy + 2 (ADC accuracy) diameters
g(a\t/zfgr(r’r?) same Pre/Post- | Adjustable in steps of 0.1 (coarse) and | Adjustable in steps of 0.1 (coarse) and
_ trigger 0.004 (fine) screen diameters, or the ~ [0.001 (fine) screen diameters, or the
Input Coupling  |ac, dc resolution 138 digit, whichever is greater. LSB digit, whichever is greater.
Input Resist. 1M 1 MQ; 500 dc coupling
(Nominal) Trigger
input Cap. Tapr 007 {Analog)  |HP 54200A/D HP 54201A/D
(Nominal) Acquisition |Real-time Real-time Repetitive
lMaxin:{urln Safe | +40V (dc+pk ac) 1 MQ: 40V (dc+peak ac) Method sampling sampling sampling
nput Yoltage msg Yrms or 460V (8c + peak ac), whichever Sources Chan. 1, chan. 2, Chan. 1, External trigger input
external trig. input chan. 2
Input (dc+pk ac) P
Operating Range Sensitivity |1/8 of full-scale 1/8 of 500:60 mV - 250 MHz
Channel range (dc - 50 MHz) full-scale 2M:1V (de/
40 mV 1o 390 mv £2V (dc-250MHz) 100 MHz)***
400 mVio 40V £20V -
4OmVtoleV +1 vertical range from center g;g :;;290
Dc Offset Channel Offset Offset Channel Offset Offset 40my-380mvis2V
Range/ Range Range Res. Range Range Res. 400mv-40V [z20V
resolution 40my-16V £15 X s 2V
40 mv/ 2V ~1.2mV 40 mv/ 15V 1my i
390 mv 790 mv g;:",'a‘;'g':"
400 mV/ 20V ~12 mV 800 my/ 30V 20 mv 40 mV - 380 mV]~2.4 mV
0V 16V 400mv-40V [~24mV
*Specitications apply within +10° C of auto-calibration temperature. Hmy-16V 02X fs 0my
**Dual-cursor specs apply for measurements made on the same or simultaneously-acquired Level Acc.
waveforms. Chan. range
***Provides 10:1, MQ input at HP 10017A or HP 10018A probe tip. 40 mV -390 mV | +2% 15 mV
Notes: specifications apply after a 30-minute warmup period. Single~shot reconstruction uncer- 400 mvV-40V 2% £50 mV
tainty equals +1 ns (applies for time ranges of 50 ns through 2 us). 40 mV - 790 mV +*3% £5 my
800mv-16V +3% +100 mV +3% +30 mV
External
Trig. Input |HP 54200A/D HP 54201A/D
Acquisition (Real-time Real-time Repetitive
Ordering information Price Method sampling sampling sampling
HP 54200A 50 MHz digitizing oscilloscope $5950 Input Resist.
Opt W30 Service Extension %120 (Nominal) |1Ma 500 2M e
HP 54200D 50 MHz, logic triggering digitizing $10,100 Input
oscilloscope Coupling  fac,dc de de
Opt W30 Service Extension $200 Maximum |40V (de+peak ac) 5 Vrms or AV
HP 54201A 300 MHz digitizing oscilloscope $7950 Safe +A0V (dcpk (de+
Opt W30 Service Extension $300 :;:::: . 2c), whickr peak ac)
HP 54201D 300 MHz, logic triggering digitizing 9950 g er s les.
oscilloscope Input Oper. |Same as chan. 1 +5 V (dc + peak ac)
Opt W30 Service Extension $380 Range and chan. 2 inputs.
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Digitizing Oscilloscopes
Model 54501A

100 MHz Bandwidth

4 Channels

Fully Programmable

16 Automatic Pulse Parameter Measurements

| DESIGNED FOR I
SYSTEMS

The HP 54501A Digitizing Oscilloscope Brings You
Affordable Digitizing Performance.

Get the Digitizing Advantage

The HP 54501A is a full-featured, 100 MHz, four-channel digitiz-
ing oscilloscope with features and functions that were previously
available only on considerably higher priced instruments. Like the
HP 54100 and 54200-series digitizing oscilloscopes, this instrument
includes all of HP’s digitizing advantages, such as Autoscale, push
button hardcopy output to HP graphics printers, 16 automatic mea-
surements, non-volatile setup and waveform memories, and full HP-
IB programmability.

Affordable Automation

The HP 54501A’s fully-programmable setup and data acquisition
capabilities can be used with your HP Vectra, IBM, or other compati-
ble personal computer. The oscilloscope’s built-in HP-IB interface, its
simplified, self-documenting programming language and high data
throughput rate provide a modestly-priced, yet powerful automated
test system.

Easy to Use

The Model 54501A is the easiest-to-use digitizing oscilloscope HP
has ever offered. It has a new, simplified user interface that makes
front-panel adjustments intuitive and straightforward. Adjustments
are made with a single front-panel knob or numeric keypad. Auto-
matic measurements, hardcopy output or instrument setup are per-
formed with a single keystroke.

Advanced Logic and TV Triggering

HP’s advanced logic triggering is a standard feature on the HP
54501 A. Use it to trigger on a wide variety of user-specified condi-
tions. Trigger on Edge, Pattern, State or Trigger-after-delay to cap-
ture such elusive events as timing violations or transient bus
phenomena. Trigger on glitches as narrow as 7 ns.

Select line and field for a variety of video waveforms. The Model
54501 A makes it easy to focus on the video information you need to
capture.

Dual Time Base Windowing
Automatic Limit Testing
Three-year Warranty
$3,465 List Price

Measurement Limit Test

The HP 54501A can automatically characterize a circuit or device
over temperature or time ~— without human supervision. Specify up-
per and lower limits for any three of the instrument’s automatic mea-
surements, and leave it running unattended. If a measurement
exceeds the pre-defined limits, the current waveform, measurements
and other display data can be automatically stored or transferred to
an external printer or controller.

The instrument can automatically calculate maximum, minimum,
average and most-recent values for all measurements, making device
or circuit characterization even more accurate.

Dual Time Base Windowing

Dual time base windowing lets you zoom in on fine details of the
waveform you are measuring. Similar to the dual-delayed sweep fea-
ture found on some analog oscilloscopes, dual time base windowing
gives you a time-expanded view of a smaller portion that is defined by
you with the instrument’s easy-to-use cursors.

Lightweight and Portable

The HP 54501A weighs only 22 lbs., and is easily transported. Its
small size allows it to fit easily in the trunk of a car, making it ideal for
field applications. An optional soft carrying case is also available, as
well as a sturdy transit case for safe shipment of the instrument,



HP 54501A Specifications
Vertical {(Voltage)
Bandwidth
dc-coupled:
Repetitive dc to 100 MHz (—3dB)
Single Shot dc to 1 MHz
(Based on 10 points per period of input signal.)
ac-coupled:
Repetitive 10 Hz to 100MHz (—3dB)
Single Shot 10 Hz to 1 MHz (Based on 10 points per period of
input signal.)
Risetime: 3.5 ns
(calculated from

0.35
bandwidth
Number Of Channels 4 (2+2)
{Channels 2 and 3 are limited attenuator in-
puts, optimized for digital signals.)
Simultaneous Channels 2+2
Channels 1 and 4 are acquired simulta-
neously. If four channels are used, data is
acquired alternately by channels 1 and 4,
then 2 and 3.
Vertical Sensitivity Maximum 5 mV /div
Minimum 5 V/div

Risetime =

Vertical Gain
Accuracy (dc) + 1.5%
Vertical Resolution + 0.4% — 8 bit A/D
(Since expansion is used for 5 mV/div range,
A/D resolution is 7 bits 0.8% in that range.)
=+ 0.1% — 10 bits via HP-IB (with averaging)
Maximum Sample Rate 10 Megasamples/second
Memory Depth 501 points (display)
1024 points (via HP-IB)
For single-shot via HP-IB, maximum memory depth is 501 points.
For 2ns/div time base range, memory depth is 200 points.
For 5ns/div time base range, maximum memory depth via HP-IB is
501 points.
Input RC (nominal) | M Q, 16 pF
Input Coupling ac, dc
Max Input Voltage + 250 V DC + peak AC (<10KHz)

Offset Range Sensitivity range Available offset
5-50mV/div +2V
0.1-1V/div +20V
1-5V/div +£200V

Oftset Accuracy + 2% of offset + 0.2 X (V/div)
=+ 0.075 division/A° C from calibration
temperature
Dynamic Range + 16 divisions from center
Operating range for dc + peak AC input.
Channel-to-channel 40 dB dc to 20 MHz
Isolation 30 dB 20 MHz to 100 MHz
(with channels at equal sensitivity)
Voltage Measurement Accuracy
Single Cursor Gain Accuracy + offset accuracy +A /D resolution
Dual Cursor Gain Accuracy + (2 x A/D resolution)
(single channel)

Horizontal (Time)

Time Base Range Minimum 2 ns/div
Maximum 5 s/div

Time Base Accuracy .005%

Maximum Time Base

Resolution 100 ps

Delta t Accuracy 1 ns = (5E-5) x delta t + .02 x (t/div)
Delta-t accuracy for dual-cursor, single-channel
measurement, or for channel-to-channel mea-
surement after visual time null calibration has
been performed.

Delay Range (post-trigger) Time Base Setting Available Delay

50ms-5s 40 x (s/div)
100 us - 20 ms 1s
2 ns - 50 us 10,000 x (s/div)
Delay Range (pre-trigger)
10us-Ss —40 x (s/div)
20ns -5 us —200 us
2ns-10ns —10,000 x (s/div)
Triggering
Trigger Sensitivity
5mV/div  dc-20MHz, 0.1 x full-scale
20MHz-100MHz, 0.25 x full-scale
All Other  dc-20MHz, 0.05 x full-scale

20MHz-100MHz, 0.125 x full-scale

Trigger Pulse Width 7 ns

(minimum)

Trigger Level Range =+ 6 div from center

(Specifications valid for temperature range + 10° C from calibra-

tion temperature with 8 averages selected and channel (s) in sensi-

tivity range 1, 2 or 5)
Ordering information

The HP 54501A digitizing oscilloscope comes complete with two
HP 10432A 10:1 10 MQ probes, an Operating and Programming
Manual, a Service Manual, one miniature-probe-to-BNC male
adapter, a power cord and a three-year warranty.

HP 54501 A Digitizing Oscilloscope 33,465
Opt 908 Rackmount Kit (5061-6175) $250
Opt 910 One additional Operating/Programming $75

manual (54501-90901) and one additional
Service manual (54501-90902)
Opt 090 Delete Probes -5$200
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Digitizing Oscilloscons
Modeis 54100A/D, 54110D

whih

e 1 GHz bandw
e Autopulsep

o Digital stora:

g G OBLDEE
e

HP 54110D @;;]E’

HP 54100A/D and HP 54110D

As the speeds of analog and digital logic continue to increase, board
and system designers need to pay even closer attention to high-fre-
quency and transmission-line characteristics of their circuits. Design
requirements are rigorous. Subnanosecond technology creates narrow
and elusive pulses.

High Bandwidis

The HP 54100/110 unite a powerful 1 GHz bandwidth with a ran-
dom repetitive sampling technique for viewing rarely occurring nar-
row waveforms. These oscilloscopes have 0.002% time base accuracy,
50 ps aperture jitter, and 10 ps resolution for confident measurements
of critical timing parameters in high-speed circuitry.

With random repetitive sampling, you can capture waveforms that
occur thousands of screen diameters before the trigger event. This
gives an effective memory depth of millions of bytes for finding causes
of failures that occur long before the trigger.

HMigh Resolution

Analyze pertubations within a waveform with high resolution.
With vertical magnification and waveform averaging, small signal de-
tails can be viewed and measured with 10 bits of effective resolution.

Flexibie Anaivsis

Only the HP 54100A/D and HP 54110D allow the display of ei-
ther vertical channel versus the other. The 1 GHz bandwidth makes
this feature valuable in measuring high-speed I-V device characteris-
tics and transfer functions high-speed converters.

The HP 54100A/D

When a monochrome display is preferred, for example in a totally
automatic test application, choose the HP 54100A or HP 54100D
oscilloscope. These units require less rack height (77) than the HP

wetar and time interval rneasurements

Y vt

e Availabie with Ccoior or mo
e Pre-trigger viewing
e Logic friggering capabiiity

Sonreme dispiay

54110D (8.75") and have all of the same measurement features and
specifications. The HP 54100A has one external trigger input, while
the HP 54100D and HP 54110D have two.

Ordering Informaticn

HP 54100A 1GHz Digitizing Oscilloscope
Opt W30 Service Extension

HP 54100D 1GHz Digitizing Oscilloscope
Opt W30 Service Extension ;

HP 54110D 1GHz Digitizing Oscilloscope PRy

with color display
Opt W30 Service Extension pAH
Input Pods and Probes Frice

HP 54001A 1 GHz miniature active probe pod Lo
HP 54002A 50 ohm BNC input pod .
HP 54003A 1-megohm, 10:1 probe pod

A Chaice of input Fods andd Frohes
The HP 54100/110 inputs are configured with removable pods that
can be chosen according to the application. Pods can be changed
quickly and easily, and they occupy a minimum of storage space.
¢ 50 ohm inputs and probes for a wide variety of environments, with-
out the expense of amplifier plug-ins.
o 1 GHz miniature active probes for densely packed, high-speed log-
ic circuits.
e | Mohm probes for circuits sensitive to resistive loading.
¢ 50 ohm BNC inputs for measurements where terminated lines are
important.
e 100:1 probes for extended dynamic range.
For more information on the HP 54100/110’s probing system,
please refer to page 80.



500 MHz repetitive bandwidth
8k memory depth
Paintdet color harde

T

-

2 Gigasampie/seccond, one channel when uses with HP 54114A

The HP 54111D features a 1 gigasample/second digitizing rate and a 500 MHz bandwidth.

HP 54111D: High-speed General-Purpose Scope

The HP 54111D is a 1 gigasample/second, two channel (2
gigasample/second one channel when used with HP 54114A 2
gigasample/second test set) digitizing oscilloscope with a memory
depth of 8k samples per channel. The HP 54111D retains all of the
key features and user friendliness of the HP 54100/110 oscillo-
scopes . . . such as automatic measurements, autoscaling, cursors,
and a color display. Plus, the HP 54111D adds features necessary for
controlling and managing the added memory depth, such as scroll,
zoom, and memory bar.

Key Contributions

o 2 gigasamples/second digitizing rate (maximum)

¢ 500 MHz bandwidth

¢ 8k memory per channel

o Up to eight bits of vertical resolution with bandwidth limits
¢ Two channels of simultaneous capture at up to 1 GSa/s
® Pre-trigger information

e Automatic measurements

e Fully HP-IB programmable

o Advanced Logic triggering capabilities

o Instant hardcopy output

General-purpose to Special Applications

With a 2 gigasample/second digitizing rate, the HP 54111D gives
you the fastest sampling rate available in a general-purpose digitizing
oscilloscope. However, the HP 54111D is much more than an instru-
ment for capturing fast single-shot transients. With random repetitive
sampling, this instrument provides a bandwidth of 500 MHz for high-
speed circuit design and test.

In addition to its single-shot and repetitive capabilities, the HP
54111D provides flexible input coupling with a side dynamic range
for viewing and analyzing a variety of signals. Use this scope for just
about any general-purpose application from very slow to very high-
speed repetitive or non-repetitive waveforms.

Memory Bar Simplifies Data Viewing

The HP 54111D provides 8k samples of memory per channel. This

results in 16 screens of waveform information in each real-time or

single-shot acquisition cycle. To simplify management of all this data,
the HP 54111D displays a memory bar. The memory bar is displayed
along the top edge of the graticule and shows the portion of memory
being viewed relative to the entire memory record. In addition, the
trigger point is also shown along the memory bar.

Ultra High Digitizing Rate

No longer do you need a manual analog storage oscilloscope to cap-
ture high-speed single-shot phenomena found in:
o high-speed pulse analysis
® nuclear test studies
e plasma discharge
o high voltage arcing
o high frequency bursts

All these single-shot events can be captured easily at 2 GSa/s, with
4 us of data stored for review and analysis.

High-speed ECL Design

Non-repetitive glitches appearing on the clock signal can be cap-
tured easily with the 500 MHz single-shot performance of the HP
54111D with the HP 54114A two gigasample/second test set. Four
us of pre-trigger data is invaluable for determining the cause of the
glitch.

High-speed Semiconductor Design

Single-shot performance of 500 MHz permits you to measure the
outputs from latches (i.e., one-time events for muitiple clock periods
in ECL circuits).

Laser and High Energy Research

Photo detector pulses can be measured via single-shot capture us-
ing the 2 GHz sampling rate and built-in automatic measurements.
Infinite persistence can also be used to show and measure maximum
variations of the waveform to the 500 MHz bandwidth.

The HP 54111D’s two simultaneous 1 gigasample/second channels
give you the single-shot performance of the most advanced analog
storage oscilloscopes, but with all the advantages and ease of use of a
digitizing oscilloscope. And with a staggered over-sampling tech-
nique, the HP 54111D provides this single-shot performance with up
to eight bits of non-blooming vertical resolution.
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OSCILY
Digitizing scilioscopas (cont’d)
Models 54100A/D, 54110D

Offset = ~425 muits

Channe] 1

With its 1 gigasample/second digitizing rate, the HP 54111D
was able to capture this laser pulse single-shot.

Data Communications

Combine 1 gigasample/second digitizing rate with eight kbytes of
memory depth per channel, and you have an invaluable tool for ana-
lyzing high-speed serial waveforms such as data communications or
radar testing.
High Bandwidth Applications

Not only is the HP 54111D digitizing oscilloscope useful for single-
shot phenomena, but it also samples repetitively, giving you 500 MHz
bandwidth with high signal fidelity. Use this scope for just about any
general-purpose application from very slow to very high-speed repeti-
tive or non-repetitive waveforms.
Computer-aided Test

The HP 54111D has many features that make it an excellent tool in
computer-aided test. Its repetitive bandwidth and digitizing rate al-
low it to cover a wide range of automatic measurement applications.
In addition, this instrument has many features that enhance test
throughput time, such as built-in automatic measurements, fast ac-
quisition cycles, and deep memory.
Input Range and Conditioning

The HP 54111D has the widest input dynamic range and coupling
capabilities of any of our digitizing oscilloscopes. The input sensitivity
can be set from 1 mV/div to 5 V/div. In addition, all input coupling is
internal and programmable. The selections include: ac, dc, 1 meg-
ohm, 50 ohms, and GND. These input signal conditioning features
make the HP 54111D more general-purpose for the circuit designer
and test engineer.

HP 541110 &y
Vertical (Voltage)

gifications

Channels: 2
Single-shot Repetitive
two channel one channel
with HP 54114A
Bandwidth 250 MHz 500 MHz 500 MHz
Transition Time l4ns 700 ps 700 ps
Resolution/BW 8 bits/25 MHz, 8 bits/50 MHz 6 bits, 8
7 bits/100 MHz 7 bits/200 MHz bits with
6 bits/250 MHz 6 bits/500 MHz# averaging

Gain Accuracy: +2% of full-scale**
Dc Offset Accuracy: +1.5% of setting
Measurement Accuracy
Single data point: z:gain acc + offset acc = resolution
Between data points on the same waveform: +gain acc +2 x
resolution
Dc Offset Range: 200 mV (1 mV/div to 4.9 mV/div)
+1 V (5 mV/div to 49 mV/div)
+ 10V (50 mV/div to .49 V /div)
+ 100 V (.5 V/div to 5 V/div)

OFES & WAVEFORM ANALYZERS

Input Coupling: ac/dc/dc-50 ohms/Gnd
Input Impedance: 1 Mohm at 6.5 pF or 50 ohm (dc)
Maximum Safe Input Voltage: +40 V at 1 Mohm (dc + peak ac), 5
V rms at 50 ohms

Horizontal (Time)
Digitizing Rate: 1 gigasamples/second to 50 samples/second
Deflection Factor: 500 ps/div to [ s/div
Memory Depth Per Channel: 8k (8 us at 1 gigasample/second),
single-shot only.
Pre-trigger Delay Range: —8 us at timebase settings 50 us/div and
less, increasing to —160 seconds at 1 s/div.
Post-trigger Delay Range: .16 scconds at timebase settings .5
us/div and less, increasing to 10k seconds at 1 s/div.

Time Single-shot Repetitive
Measurement
Accuracy
single channel +300 ps +100 ps
+.03% of reading +.03% of reading
dual channel +600 ps +200 ps
+.03% of reading +.03% of reading
Triggering
Sources Internal Chan 1,2 Ext. Inputs 3,4
Sensitivity
single-shot 0.1 of full scale, 15mv (1:1), dc
de to 200 MHz*** to 200 MHz
repetitive 0.2 of full scale, 45 mv {1:1), 200
200 MHz to 500 MHz MHz to 500 MHz
3%
Trigger Level +3 x full scale L V{L:1)
Range
Input Resistance NA 1 Mohm
Maximum Input NA +10V, dc +
Safe Voltage peak ac
Input Operating NA +1 V(1:1), dc
Range + peak ac

*Bandwidth for settings 1 mV/div to 4.9 mV/div is reduced to 150 MHz.
**When calibrated to probe tip using front panel calibration source. Applies to major ranges (5
mV/div, 10 mV/div, 20 mV/div, 50 mV/div, 100 mV/div, 200 mV/div, 500 mV/div, 1 V/div, and
2 V/div). All continuous settings between these ranges are + 3% of full-scale.
***Applies to settings 5 mV/div and above.
#Raw Data

Ordering information Price
HP 54111D 1 gigasample/second digitizing $26.,900
oscilloscope

Option 114 $1625
Adds HP 54114A 2 gigasample/second test set

Opt W30 Service Extension $480
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HP 54112D

HP 54112D: Four Channel Deep Memory Scope

The HP 54112D is a 400 megasample per second, four channel
digitizing oscilloscope with 64k samples of memory depth per chan-
nel. The HP 54112D retains all the key features and the user friendli-
ness of the HP 54100 series scopes. These features include automatic
measurements, autoscaling, cursors, functional color display, scroll,
zoom, and memory bar.

Key Cantributions

400 megasamples per second digitizing rate

100 MHz repetitive and single-shot bandwidth

64k memory per channel

Four channels of simultaneous capture at the full digitizing rate
160 us of pre- or post-trigger information minimum

Automatic measurements

Fully programmable

Advanced Logic triggering capabilities

Instant hardcopy output

Automatic Test Envirorviesn!

The English-like commands and logical structure of HPOL (Hew-
lett-Packard Oscilloscope Language) make programming the 54100
series scopes in computer aided test a much easier task. The learning
curve is greatly reduced.

The four channels, built-in automatic measurements and very deep
memory of the 54112D improve the throughput of ATE systems. Da-
ta that used to take many acquisitions passes can now be captured in
one.

Gensrat Furpase inpuis

The fully programmable input impedance and coupling of the four
channels allow the user to choose | megohm impedance AC or DC
coupled or 50 ohm DC coupled on each channel.

'OPES & WAVEFOF 4

ceg toont’d)
Model 54112D

Digiiizing

HP 541120 Specitication
Vertical (Voltage)

Channels: 4

Bandwidth Single-shot Repetitive
dc-coupled dc to 100 MHz dc to 100 MHz
ac-coupled 10 Hz to 100 MHz 10 Hz to 100 MHz

Transition Time 3.5 ns (nominal) 3.5 ns (nominal)
(10% to 90%)

Deflection Factor
(full scale=8 div)
Resolution 6 bits

5 mV/div to 5 V/div continuous

6 bits, 8 bits
with averaging
Gain Accuracy: +2% of full-scale*
Dc Offset Accuracy: £1.5% of setting
Measurement Accuracy
single data point: +gain acc=xoffset acctresolution.
between data points on same waveform: +gain acc +2 x resolution.
Dc Offset Range: =1 V (5 mV /div to 49 mV /div)
+10V (50 mV/div to .49 V/div)
+40 V (5 V/divto 5 V/div)
Input Coupling: ac/dc/dc-50 ohms
Input impedance: | Mohms at 6.5 pf or 50 ohms
Maximum Safe Input Voltage: 40 V at 1 Mohm (dc + peak ac)

5 V rms at 50 ohms
* When calibrated to probe tip using front panel calibration source. Applies to major ranges
(5 mV, 10 mV, 20 mV, 50 mV, 100 mV, 200 mV, 500 mV, 1V and 2 V). Al continuous settings
between these ranges are +3% of full scale.

Horizontal (Time)

Digitizing Rate: 400 Megasamples/second to 50 samples/second.
Memory Depth Per Channel: selectable either 64k or 8k in single-
shot only.

Pre-trigger Delay Range: —160 usec at timebase settings of 125
ns/div and less, increasing to —1200 seconds at 1 second/div.
Post-trigger Delay Range: .16 sec at timebase settings .5 usec/div
and less, increasing to 10,000 seconds at 1 s/div.

Time
Measurement
Accuracy
single channel
dual channel

+500 ps +.002% of reading
+1 ns +.002% of reading

Triggering
Sources: internal chan. 1,2,3,4 and external input.
Sensitivity
tnternal: 0.! of full-scale
External: 10 mV (1:1)
Trigger level range:
Internal: 53 x full scale
External: +5V (1:1)
External trigger input
input resistance: 200k ohms
Maximum input safe voltage: +40 V dc + peak ac.
Input operating range: =5 V (1:1) dc + peak ac.

Ordering nformation
HP 54112D 4 channel 64k memory/channel digitizing
oscilloscope.

Opt W30 Service Extension -4

65




66

Digitieena b o ioeazs 5 (cont'd)
Models 54120T, 54118A
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HP 54120T, HP 54118A

HP 54120T-20 GHz Bandwidth,

10 ps Time Interval Accuracy

The HP 54120T Digitizing Oscilloscope combines a 20 GHz
bandwidth, a time domain reflectometer, four input channels and su-
perb stability in an easy-to-use, fully-programmable instrument.
Whether your application involves high-speed device and circuit
characterization, microwave and RF measurements, or high-speed
datacom analysis, this new instrument will give you a new confidence
in state-of-the-art measurements.

dc-20 GHz bandwidth
17.5 ps risetime

10 ps time interval accuracy

0.25 ps time interval resolution

10 ps/div-1 s/div timebase

0.4% vertical accuracy

32 puV resolution

1 mV/div-80 mV/div vertical sensitivity

Automatic pulse-parameter measurements

Fully programmable

Pushbutton hardcopy documentation

Four input channels

Step generator with 35 ps risetime and 1% flatness
Reflection (TDR)/Transmission (TDT) normalization'
Time and voltage histograms

® 0 00000 00000 00O

SR AT G T L. i :

The HP 54120T’s 0.25 ps time interval resolution and 10 ps time
interval accuracy reduce the scope’s contribution to errors in digital
timing measurements in semi-conductors and computers.

26 & WAVEFORM ANALYZzRT

True :
Triggey

The HP 54118A 500 MHz to 18 GHz trigger makes event trigger-
ing at microwave frequencies a reality. No longer are you restricted to
the use of countdown synchronizers to use your oscilloscope up to 18
GHz. Trigger on the carrier of a pulsed RF signal, CW signals with a
large noise component or the output of a microwave component and
make measurements that till now were not possible.

Probe The Inaccessible-The HP 54006A

Resistive Divider Probe Kit

The HP 54006A, 10:1 500 ohm and 20:1 1 kohm, 6 GHz resistive
divider probe kit gives access to signal points that previously avoided
inspection. Now designers can see what the waveform looks like at the
input to a GaAs gate, instead of having to settle for what it looks like
at the end of a 50 ohm cable.

Precision Low-loss Measurements-

The HP 54007A Accessory Kit

The HP 54007A Accessory Kit provides an assortment of parts
with APC-3.5 connectors for low loss measurements. This kit is high-
ly recommended for low loss reflection/transmission measurements.
The kit includes low loss 50 ohm coaxial cables, coaxial shorts, coaxi-
al 50 ohm terminations, 7.5 cm airline, 6 dB and 40 dB attenuators,
and a power splitter.

1. Normalization utilizes the Braceweli transform which is under license from Stanford University.
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Time and Voltage histograms, which quantify jitter and noise mea-
surements, characterize the eye pattern in data communications ap-
plications. Eye height and width, location of the one or zero, are all
easily found with histograms.

Elinvinaie Badochians

Ringing and waveform dlstortlon can be eliminated by usmg time
domain reflectometry to locate and remove discontinuities in trans-
mission line systems.

HP 841207 Spaciiai.ons
Channels (Vertical)

20 GHz Bandwidth 12.4 GHz Bandwidth
Mode (average mode Mode (average or
only) persistence modes)
Bandwidth dc to 20 GHz, dcto 124 GHz
(-3dB) Chs 2,3,&4
(Chlis -3.5dB
@ 20 GHz)
dcto 18 GHz, Ch 1
Transition Time <17.5ps, £28.2ps
(10% to 90%) Chs 2 3,4
(calculated from <194ps Chl
Tr=.35/BW)
dc Accuracy,
Single Voltage Average mode: + 0.4% of full-scale + 2 mV
Marker Persistence

mode: + 0.4% of full-scale + 2 mV
+ 3.0% of (reading ch offset)

dc Difference
Voltage Accuracy
Using Two Voltage
Markers On The
Same Channel

Average mode: + 0.8% of full-scale
Persistence
mode: +0.8% of full-scale
+3.0% of reading

Programmabile dc
Offset Channel offset: + 500 mV

Inputs:
Number Four
Dynamic Range + 320 mV relative to channel offset
Maximum Safe
Input voltage

£ 2V dc + ac peak, (16 dBm)

Nominal
Impedance 50 ohms
Percent
Reflection < 5% for 30 ps risetime
Connectors 3.5 mm (m)
TOR System
Combined Qscilloscope Normalized
and TOR Performance Characteristics
Risetime < 45 ps* Adjustable: allowable
values based on
timebase setting
Minimum: 10 ps or
0.8 x Time/div,
whichever is
greater
Maximum: 5 x Time/div
Flatness < 1% after 1 ns <0.1%
from edge:
< 45%, -2% to 1 ns
from edge
Step generator levels
Low o0vVi2mv 0V=/-2mV
High +200 mV + 2 mV +200 mV + 2 mV

‘The risetime of the generator is less than 35 ps, as calculated by (Tr system) * 2=(Tr genera-
tor) * 2 + (Tr scope) * 2

Timebase (Horizontal)

Scale Factor
(Full-scale is 10 divisions)

Minimum 10 ps/div
Maximum 1 s/div
Delay
(Time offset relative to trigger)
Minimum 16ns
Maximum 1000 screen diameters or
: 10 seconds, whichever is
smaller.
Time Interval Accuracy
(Dual marker 10 ps + 0.1% of reading
measurement)
Time Interval Resolution 0.25 ps or 0.02 division,

whichever is larger

HP 54118A Trigger Input
Sensitivity
500 MHz to 2 GHz <50 mV p-p (-22 dBm)

2 GHz to 12.4 GHz <500 mV p-p (-2 dBm)
12.4 GHz to 18 GHz <1Vp-p(+4 dBm)
Nominal Impedance 50 ohms
Maximum Safe Input 25Vdc, 4V p-p ac {+4 dBm)
Trigger Level 0Vto2Vp-p(+10 dBm)
Arming Level 0Vto2Vp-p(+10 dBm)
Hold Off 50 us to 200 us
Ordering informasion P

HP 54120T 20 GHz Digitizing Oscilloscope
The HP 54120T 20 GHz Digitizing Oscilloscope consists of an HP
54120A Digitizing Oscilloscope Mainframe and an HP 54121 A Four

Channel Test Set. The HP 54120T may be ordered or the HP 54120A

and HP 54121A may be ordered separately. Only one HP 54121 A

may be connected to an HP 54120A mainframe at a time.

HP 54120T Digitizing Oscilloscope WA
Opt W30 Service Extension R
Opt 090 Delete RF Accessories
Opt 908 Rackmount Kit

HP 54120A includes:
Color mainframe, interface cable, operating and programming
manual for the HP 54120A and HP 54121A, and a U.S. power cord.

HP 54120A Digitizing Oscilloscope
Opt W30 Service Extension
Opt 908 Rackmount Kit

HP 54121A includes:

Four vertical channels; switchable step generator; and a trigger in-
put; five adapters, APC-3.5 (f-f); five coaxial shorts, SMA (m); one
anti-static mat with wrist strap; and RF accessories. RF accessories
include: Five 20 dB attenuators, APC-3.5 (f-m); three 50 ohm cables,
SMA (m-m); two SMA (m) to BNC (f) adapters; one 50 ohm termi-
nation, SMA (m); One 50 ohm termination, SMA (f); One coaxial
short, SMA (f).

HP 54121A Four Channel Test Set
Opt W30 Service Extension
Opt 090 Delete RF Accessories
Opt 908 Rackmount Kit

HP 54118A 500 MHz to 18 GHz Trigger includes:

External input cable for connecting HP 54118A to the trigger in-
put of HP 54121A 4-channel test set, RF accessories to view the trig-
ger signal, two APC 3.5 adapters (f-f) and two SMA shorts (M).

HP 54118A 500 MHz to 18 GHz Trigger SN
Opt 090 Deletes RF accessories
Opt 908 Rackmount Kit (5061-9672)
Opt 910 One additional manual
Opt W30 Two additional years of
return-to-HP service
Accessories

HP 54006A 6 GHz resistive divider probe kit ER
HP 54007A Accessory kit PO

§7




68

OSCILL:

Precision oo o 3o Nose
Models 5180T/U 51 83T/U, & 5185T

Ksamgtes o0

HP 5183T (5183U, 4 channels—not
shown), see page 72 for more informa- tion.
tion.

Precision Digitizing Oscilloscope

The oscilloscope has been one of the fundamental engineering tools
for many decades. It is a general purpose instrument, which provides
the same measurement answers as racks of instrumentation. Voltage,
frequency, phase and many more parameters can be measured using
an oscilloscope, but it usually involves laborious human intervention
to count graticules and interpret data. Also, until the storage scope,
most transient measurements could not be performed.

With the advent of digitizing oscilloscopes, the tedium involved in
taking data from a waveform has been vanquished. The production
line no longer needs the single, dedicated instruments, customized to
take a voltage or time measurement. The digitizing scope can “cap-
ture” the waveform, and preprocess the signal to provide single num-
ber answers so that the technician or computer can make simple “go
or “no go” decisions. Waveforms can be stored enabling characteriza-
tion and correlation between runs.

Accuracy unrealized by oscilloscopes is obtained by this new series
of precision digitizing oscilloscopes. Measurements with standard an-
alog oscilloscopes produce approximately 30 dB of dynamic range;
the HP 5183T/U, 5180T/U, and 5185T precision digitizing oscillo-
scopes have 72 dB, 60 dB, and 48dB of dynamic range respectively.

Built-in Analysis Package

HP precision digitizing oscilloscopes provide many analysis fea-
tures. These features give the designer or technician the information
he needs in real time without resorting to the use of sophisticated ex-
ternal software to manipulate the data.

These oscilloscopes provide pulse measurements according to the
IEEE-194 standard. The designers can also define their own pulse
characterization environment. Risetime or falltime are provided with
the touch of a finger in the analysis menu. Positive and negative

»%: & WQVEFORM 23

HP 5185T, see page 70 for more informa-

ot e WP 5183 ond W
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sl s angs

HP 5180U (51807, 2 channels—not
shown), see page 74 for more informa-
tion.

pulse widths along with duty cycle and amplitude are other statistics
available. Also included at a single touch are overshoot and under-
shoot.

Real s fromain

With the mtroductlon of the precmon digitizing oscilloscope, the
designer can now do some frequency domain analysis with the same
instrument that does the time domain analysis. Both domains can be
observed and characterized simultaneously. An FFT is performed on
the time record using either a Hann, Uniform, Flat Top or user de-
fined window. The magnitude and the phase spectrums can then be
computed and displayed independently using the flexibility of the in-
struments.

[RLACT S ST CH I CEIEEE Sk TR G O

Wavs oo deth st Cainulus

Two waveforms can be manipulated mathematically by adding,
subtracting or multiplying them together. This gives the designer the
ability to experiment quickly with modulation, performing experi-
ments on raw data before breadboarding is done. Afterwards, the da-
ta can be gathered from the actual circuit and compared against the
theoretical data. All this is accomplished without the aid of external
computational equipment.

Incoming signals, or waveforms in memory can be integrated or
differentiated, resulting in a waveform that lets the designer bypass
special purpose hardware or computer programming. The DC drift of
a circuit is easily quantifiable using integration in the analysis feature
set. High frequency components of a signal are easily identifiable by
integrating an incoming signal and placing it either underneath the
signal, or combining the two traces into one display.

Waveform Reconstruction means Readable
Displays

A common complaint when using digitizing oscilloscopes, is that the rep-
resentation of the data is not always optimum. The following two figures
show the same waveform; the top waveform has used the waveform re-
construction algorithm, built into the HP 5183T /U, 5180T /U, and 5185T,
and the bottom waveform shows the data with the recon-



struction feature turned off. The top graph is also the representation
that would be viewed on a storage oscilloscope.
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Reconstruction gives designers a truer representation of the data,
allowing them to continue thinking in the analog time domain.

Flexibility in Data Presentation

These digitizing oscilloscopes are extremely friendly as bench top
instruments. One to four traces can be displayed, with the designer
determining what the traces consist of and how they are displayed. As
with analog oscilloscopes, continuous or single-shot waveforms can be
displayed. Here the similarity with analog scopes ends; the precision
digitizing oscilloscope can also display waveforms stored in memory,
or signals that have been processed using the analysis functions inside
the scope. These oscilloscopes can display analyzed data and the orig-
inal measurement continuously as the signals are digitized. Once the
waveform has been digitized, the display can be manipulated by
zooming in on an interesting section, or changing the gain and offset
to show more fine details.

Permanent Copies of Waveforms
The HP 5183T/U, 5180T/U, and 5185T provide two ways to cre-
ate permanent copies of waveforms or processed signals. With the

Pulse characterization

Rise time, fall time, baseline, topline
+ width, — width, overshoot, period
frequency and duty cycle

Voltmeter
Peak to peak, rms and period rms

Frequency Domain

Power spectrum, phase spectrum and magnitude spectrum
Available windows
Uniform, Hann and Flat Top

Wavetorm math
Add, subtract and multiply

Calculus
Integrate and differentiate

optional internal floppy disc, up to 250 1K records can be stored. In
addition to storing captured and processed waveforms, the entire
state of the instrument can be stored so that complex series of instru-
ment setups can be recalled at a touch, leaving the designer or techni-
cian to concentrate on the device under test, and not setting up
instruments. The waveforms are formatted in Hewlett-Packard’s LIF
directory, permitting the recorded disc to be used with any of the HP
9000 series 200 and 300 computers. In addition to storing the binary
waveform, each file is time stamped.

Hardcopies of the display can also be created without the aid of a
controller. This series of precision digitizing oscilloscopes operates
most HP plotters (see the data sheet for a complete list of the sup-
ported plotters).

Precision Measurements with Cursors

Two cursors are provided for making accurate measurements. A
reference level, settable by the operator, is used to make voltage mea-
surements; timing measurements are taken with respect to the trigger
point. The difference between two cursors is also available for voltage,
timing, frequency and decibels. Measurements using the delta cursors
feature can be made on a single trace, or between two different traces
being displayed.

Quick timing, frequency, voltage and power analysis can be accom-
plished using a single cursor. Once the cursor is placed on the desired
waveform, the minimum and maximum can be determined with a sin-
gle touch. A single keystroke places the cursor on the next minimum,
maximum, or zero crossing which reveals waveform details without
the user having to perform a tedious search.

Battery Backed up Instrument Settings

Four instrument settings may be stored, but five can be recalled.
The fifth memory location contains the instrument environment that
was present before the last recall, which means that a complex instru-
ment setting won’t be overwritten by accident. This gives the designer
or technician the ability to determine the exact instrument settings,
and then auto-sequence through five different test setups. The ram
that stores the front panel settings along with the internal clock is
backed up by a lithium battery.

Common Analysis Features

Frequency Counter
Average frequency and event crossing

Miscellaneous functions
Minimum hold, maximum hold and extract

Cursor functions

Waveform maximum, waveform minimum, next maximum,
next minimum, next crossing, next positive crossing and next
negative crossing

Display functions
X zoom, X position, Y gain, Y offset,
reconstruction and dot or line mode

Plotting
Plot waveforms with most HP plotters

Mass storage
Using 3.5 inch floppy discs, when option 035 is installed
See next two pages for more information on the HP 5185A/T.

See pages 72 and 73 for more information on the 5183A/T/U.
See page 74 and 75 for more information on the HP 5180T/U.
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s i 2o cilioscope (cont’d)
Model 5185T
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SYSTEMS

HP 5185T

High-speed Precision Digitizing Oscilloscope

The HP 5185T provides uncompromised voltage resolution along
with its high digitizing speed. In-depth dual domain analysis is now
possible at 110 MHz bandwidth. The HP 5185T is one of HP’s most
powerful single-shot measurement tools because the power of a high-
speed waveform recorder (the HP 5185A) is coupled with the multi-
talented display section. The display section consists of a high-quality
2048 X 2048-point vector display, a precision analysis package, and a
flexible user and computer interface.

Lasiure Yo o Dawesive Somnals

Triggering on the correct signal is one of the more important fea-
tures that must be considered when purchasing an oscilloscope. With
the correct trigger, less memory is needed because you can trigger on
exactly the event of interest. Otherwise, you must record much more
than you need and hope the event is buried in your recording. The HP
5185T provides flexible triggering via variable sensitivity (hysteresis),
delay trigger, bi-trigger, posneg trigger, drop-out trigger, and pre-
and post-triggering.

sy ope

HP builds the HP 5185T with a separate high performance ADC
(analog-to-digital-converters) for each of the two channels, allowing
simultaneous two channel recording at the maximum speed. The two
ADCs are bipolar flash converters, which provide a lower noise-floor
than CCDs (charge-coupled-devices), a commonly used technology
for high-speed ADCs. The 8-bit ADCs ensures 48 dB' of dynamic
range, and HP specifications guarantee its usefulness.

Recording high-fidelity information at a 250 Msample/sec rate is a
key performance specification for the HP 5185T, but this would be
useless if signal conditioning was ignored. The HP 5185T provides
nine ranges that can optimize your signal whether it’s 50 mV or 20 V
peak-to-peak. Standard scope features are supplied, such as
1MQ/50Q termination and ac/dc coupling, along with uncommon
features such as the wideband input and switchable 6-pole anti-alias
filter.

218 Wi
14 F Do L e ey
The HP 5185T emulates a rack of instrumentation because of the
built-in analysis package (see the previous page for a list of the analy-
sis functions). The HP 5185T can emulate a spectrum analyzer, a
voltmeter, and a frequency counter for the analysis of single-shot or
repetitive signals. Real-time analysis is possible as with dedicated in-
struments, but one of the real strengths of the precision digitizing os-
cilloscope, is that it can do post-processing and delimited analysis.
The three graphs show a sample of the measurement characteris-
tics that are in the datasheet. Since the HP 5185T supports delimited
analysis, the characteristics for the voltmeter and the frequency
counter are graphed as a function of the number of periods.

"Resolution can be determined as approximately 6 dB/bit.

ES & WAVEFORM ANALYZERS
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e Characterized Analysis Rasults

o Opticnal high-stabiiity timebase

e Enhanced triggering and iimebase

) H
25
2.0 —H

15 |-

ERROR (dB)

1.0 -

05 {

\f
1KHz 10KHz 100 KHz 1 MHz 10 MHz 100 MHz
FREQUENCY (Hz)

The spectrum plot shows that the error as the frequency goes
up is due to the roll-off in the signal conditioning.
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The periodic-rms voitage function ensures that you take the rms
voltage of full periods only.
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Increasing the number of periods for the frequency counter
function improves the resolution. Option 010 ensures that
todays measurements match tomorrows because of the best
aging rate available in a digitizing oscilloscope.

See page 71 for specifications and ordering information.
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Waveform Recorder anc Griering information
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HP 5185A Waveform Recorder

For those applications that require high timing resolution coupled
with the 48 db of dynamic range of the HP 5185T, but not the charac-
terized analysis, real time control or custom display, the HP 5185A is
the optimum solution. The HP 5185A is not a stand-alone instru-
ment, but functions as a digitizing front end to a computer.

Powertul Data Acquisition with HP BASIC

The interface language of choice with instrumentation is HP BA-
SIC because of rapid program development and easy control of com-
plex instruments. The HP 5185A comes standard with BASIC
software drivers for the HP 9000 series 200/300 computers to create
an unparalleled data acquisition system. Raw data is transferred
across the HP-IB bus at rates of 300 kbytes/ second when the DMA
card is installed in the computer.

Lower Cost Soluticns with PCx

When system throughput is not the critical factor, and an installed
software base must be used for analysis, an IBM-PC compatible, such
as the HP Vectra, can control the HP 5185A. This is accomplished
with the standard software drivers when the PC has the HP 82300A
BASIC language processor card installed.

HP 5185A/T Condensed Specifications!

Channe! 1 and 2 inputs
Input attenuator ranges: + 50 mV to + 20 V (full scale).
Input oftset voltage: = 1.35V below | Vrange, = 20 Vonthe 1 V
range and above.
Input Bandwidth (-3 dB): >110 MHz (nominal 125 MHz), with
anti-alias filter (6-pole) <70 MHz (nominal 60 MHz).
Input impedance (nominal): | MQ switchable 15 pf or 50 Q.
Input coupling: ac, dc.
Damage level (50 Q input): 5 Vdc or rms all ranges.
(1 MQinput): = 30 Vdc all ranges, 6.6 Vrms for input ranges below
1 volt, 30 Vrms for input ranges 1 volt and above.

Dynamic Feriormance sitar Calibration
Harmonic and spurious distortion: —46 dBc @ 5 MHz,
—36 dBc @ 50 MHz.
Effective bits: 6.8 bits @ 5 MHz,
6.5 bits @ 50 MHz.

Triguering

Internal trigger: level and sensitivity selectable over input voltage
range.

External trigger: level selectable over + 2.5 V.

External source: + and —.

Internal source: channel 1, channel 2, delay.

Settable: level, hysteresis, position, drop-out delay, delay from exter-
nal trigger.

Internal slope: =+, bi-trigger, posneg, and dropout.

Trigger position: —99% to > 1600% of record length.

Timetase
Internal timebase: 250 MHz internal timebase allows sample inter-
vals of 4 ns, and 8 ns to 490 us in 8 ns multiples.

Models 5185A/T

HP 5185A

Internal reference:

Timebase reference= 10 MHz.

Aging rate= 3 x 1075/year after 10 days power.

Temperature= +5x 10-¢, 0 to 50°C.
External reference input: 1, 2, 5, or 10 MHz.
External encode: variable from dc to 250 MHz. External encode sig-
nal can be divided down using internal timebase divide chain.
Gated timebase: Either the internal timebase or the external encode
can be gated on and off with the external trigger.

HP 5185T Condensed Specifications!

Measurement Control

Triggering: Auto, normal, single, and manual.
Enhancements: Capture, auto-advance, and loop-advance.
Averaging: Average from 1 to 100 records.

Memory
Standard: 65,536 samples per channel.
Record size: 1k samples to 64k samples in powers of two.

Timebase

High stability frequency reference (Optuon 010)
Timebase reference: 10 MHz
Aging rate: 2 x 107" /year after 10 days of power.
Temperature: 7 x 10-°, 0 to 50°C.

HP 5185A"

Operating System Environment
BASIC software drivers operate under BASIC 4.0 on the HP 9000
series 200/300, and HP Vectra with HP 82300A.

Measurement Conirol

Triggering: Single and auto.

Sweep delay: 102 seconds to 10° seconds (time until a trigger is
forced for auto-trigger).

Memory
Standard: 65,536 samples per channel.
Record size: 64 samples to 64k samples per channel.

Ordering Information Price
HP 5185A Waveform Recorder 2-channel (includes an 3000
interconnect cable, software for control and data trans-
fer on the HP series 200 and 300 computers, and one
day of consulting). Requires host computer for opera-
tion.
Option for the HP 5185A
Option W30 Two additional years of “return to HP” .11 $740
service and support
HP 5185T Digitizing Oscilloscope 2-channel (includes ~40.000
waveform analyzer, 2-channel recorder section, charac-
terized analysis package, interconnect cables, and one
day of consulting).
Options for the HP 5185T
Opt 010 Oven Oscillator add 21,200
Opt 035 Floppy Disc Drive add $1.000

Opt W30 Two additional years of “return to HP”
service and support
'See the HP 5185A/T Datasheet (Pub 02-5952-7883) for more information.

Aadd ¥1.050
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Precision Digitizing Oscilloscope
Model 5183T/U

¢ Differential inputs
¢ Adaptive Sample Rate

¢ Dropout trigger
| DESIGNED FOR I
SYSTEMS

HP 5183T

e 256K word per channel optional memory
s Complete calibration to probe tip
¢ Configurable as two or four channels

Unbeatable measurement resolution

& accuracy

The HP 5183T/U provides many features unavailable from any
other digitizing oscilloscope. Trigger features allow data acquisition
that was previously either impossible, or required complex external
trigger circuitry. The optional 512K word memory allows long con-
tinuous records to be acquired. In one channel operation, channel one
can be configured to have 512K samples with option 512 installed.
Adaptive Sample Rate gives the benefit of catching glitches that
would ordinarily escape detection. The burst timebase feature allows
samples to be gathered in packets of samples as small as 1 sample per
trigger point. Calibration is now possible out to the probe tip provid-
ing greater absolute accuracy.

Enhanced trigger capability

As with the other Hewlett-Packard waveform recorders, post- and
pre-triggering are available. This permits viewing of the trigger point,
the events leading up to the trigger point, or events that occur long
after the trigger has occured. Dropout trigger provides the capability
to trigger on the absence of a signal. This means that the
HP 5183T /U can be used to monitor a signal source such as a power
main. The recorder can be configured with auto advance to capture
up to 256 1K records showing dropouts, when Option 512 is installed.

Delay trigger is used in the following manner. A trigger event oc-
curs at the external trigger input. Then, when a user defined delay
elapses, the recorder will wait for the proper internal trigger and re-
cord in the operator defined environment. This can be used for record-
ing signals such as a specific sector on a magnetic disc, using the index
pulse as the external trigger, and the approximate delay to the proper
sector.

Trigger-on-all allows the trigger circuitry to be or’ed together in-
ternally. This trigger scheme is also available in four channel opera-
tion, with two recorder sections being used together. This allows the
designer to set up triggering conditions for the channels, and which-
ever event occurs first, will cause synchronous triggering and sam-
pling in all channels.

High frequency trigger will cause the recorder to trigger on a glitch
of sufficient amplitude or other large high frequency components in
the waveform. This is only available with the optional Adaptive Sam-
ple Rate.

ASR (Adaptive Sample Rate - Option 301)

ASR provides rapid sampling only when it is needed, conserving
memory where possible. With this option, the recorder samples at a
slow speed until high-frequency energy is detected. When this occurs,
the timebase switches to a higher speed to capture the high-frequency
signal, returning to the slower speed when the high-frequency compo-
nent ceases. For some signals, particularly those with low duty cycles,
the maximum effective memory length can be increased (by a factor
approaching 64) to approximately 30 million words.

HP 5183T/U Specifications*

Channel 1 and 2 inputs

Maximum sensitivity (nominal): 50 V.

Input attenuator ranges: + 100 mV to +50 V (full scale).

Input offset voltage: -200% of input attenuator range.

input bandwidth (nominal): (-1 dB) 1 MHz, (-2 dB) 3 MHz with
filter (10 pole), (—4 dB) | MHz, (-65 dB) 3 MHz.

Input impedance (nominal): | MQ in parallel with 45 pF.

CMRR at 10 kHz: 60 dB on 100 mV to 1 V ranges.

Damage level: +5 V (dc plus peak ac) on 100 mV to 1 V ranges.
400% of range (dc plus peak ac) on 2 V to 50 V ranges.

Dynamic performance after calibration
Harmonic and spurious distortion: <—65 dBc.
Effective bits: 10.0 at 95% of full scale range.

Triggering

Internal trigger: level and sensitivity selectable over input voltage
range.

External trigger: level selectable over +5 V range, in mV increments.

Internal source: channel 1, channel 2, drop-out, delay, trigger-on-all,
or high frequency trigger (with Option 301).

Measurement control: auto, normal, single, manual trigger.

Settable: level, hysteresis, position, drop out delay, delay from exter-
nal trigger (sequential trigger).

Slope: +, —, or bi-trigger (internal only).

Trigger position: — 100% to + 6400% of record length

Timebase

Internal timebase: 4 MHz reference, sample intervals are between
250 ns and 4 s, in 250 ns increments.

Aging rate: =3 x 107%/year after 10 days of power.

Temperature: 2 x 1075, 010 50 C.

External timebase: 1, 4 or 10 MHz. )

External encode: 1 uHz to 2.1 MHz or 1.9 MHz to 4 MHz.

Option 010
Timebase: 4 MHz is locked to high-stability 10 MHz reference.
Aging rate: 2 x 1077 /year after 10 days of power.
Temperature: 7 x 10, 0 to 50°C.

Memory

Size: 64k words per channel standard. With Option 512 installed,
256k words per channel, also configurable as a single 512k word
record for channel 1.

Segmentation: memory can be configured as a single 131,072 word

record for channel A, or between | to 64 equal length records for
channel A and B.
When Option 512 is installed, memory can be configured as a sin-
gle 524,288 word record for channel A, or between 1 and 256 equal
length records for channel A and B.

ASR (Adaptive Sample Rate): Slows timebase by a 1:64 rate when

high frequency energy is not present; Option 301.
*See HP 5183T/U Data Sheet for more information. See page 73 for ordering information.
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Waveform Recorder and Ordering Information

72 dB of dynamic range for analysis

Systems of up to 64 channels
Adaptive sample rate

HP 5183A

HP 5183A Waveform Recorder

High Throughput for Automated Measurements

For those applications that require the superb fidelity of the HP
5183T, but not the analysis, display or real time control, the HP
5183A is an excellent solution. The HP 5183A is not a stand-alone
instrument, but functions as a digitizing front end to a computer.
New HP BASIC driver software, optimized for speed, helps to set up,
take measurements, and transfer data at high speeds to an HP 9000
Series 200/300 workstation or HP Vectra PC. The HP 5183A’s auto-
advance feature can yield up to 70 measurements (1K words) per sec-
ond with re-arm time as short as 13 ms.

HP 5183A Condensed Specifications*

Channel 1 and 2 inputs

Maximum sensitivity (nominal): 50 pV.

Input attenuator ranges: = 100 mV to + 50 V (full scale).

Input offset voltage: + 200% of input attenuator range.

Input bandwidth (nominal): (—1 dB) 1 MHz, (-2 dB) 3 MHz with
filter (10 pole), (—4 dB) 1 MHz, (—65 dB) 3 MHz.

Input impedance (nominal): 1M in parallel with 45 pF.

CMRR at 10 kHz: 60 dB on 100 mV to | V ranges.

Damage level: = 5 V (dc plus peak ac) on 100 mV to 1 V ranges.
400% of range (dc plus peak ac) on 2 V to 50 V ranges.

Dynamic Performance at 1 MHz Signal Input after
Calibration

Harmonic and spurious distortion: <65 dBc.

Effective bits: 10.0 at 95% of full scale range.

Triggering Characteristics

Internal trigger: level and sensitivity selectable over input voltage
range.

External trigger: level selectable over + 5V range, in mV increments.
Internal source: Channel 1, Channel 2.

Measurement control: auto, normal, single, manual trigger.
*See HP 5183A Recorder Data Sheet (Pub 5352-7933D) for more information.

New high measurement throughput BASIC driver software

Models 5183A/T/U

Settable: level, hysteresis, position.
Slope: +,—, or bi-trigger (internal only).
Trigger position: —100% to +6400% of record length.

Time Base

Internal time base: 4 MHz internal time base allows sample rates
between 250 ns and 4 s, in 250 ns increments.

External time base: 1, 4 or 10 MHz.

External encode: 1 tHz to 2.1 MHz or 1.9 MHz to 4 MHz.

Memory

Size: 64k words per channel standard. With Option 512 installed,
256k words per channel, also configurable as a single 512k word re-
cord for channel 1.

Ordering Information Price
HP 5183A Waveform Recorder 2-Channel (includes $12,500
an interconnect cable and software for control and data
transfer on the HP 200 and 300 series computers).
Requires host computer for operation.
HP 5183T Digitizing Oscilloscope 2-Channel (includes $21,900
waveform analyzer, 2-channel recorder section, and
interconnect cables)
HP 5183V Digitizing Oscilloscope 4-Channel includes $32,900
waveform analyzer, 2 two-channel recorder sections,
and interconnect cables.
Options for HP 5183A/5183T
Opt 301 Adaptive Sample Rate +$3,100
Opt 512 512K Word Memory +$5,200
Options for HP 5183T
Opt 010 Oven Oscillator +5$1,200
Opt 035 Floppy Disc Drive +$1,000
Options for HP 5183U
Opt 010 Oven Oscillator +$1,200
Opt 035 Floppy Disc Drive +$1,000
Opt 301 Adaptive Sample Rate +$6,200
Opt 512 512K Word Memory $10,400

73




74

OSCILLOSCOPES & WAVEFORM ANALYZERS

Digitizing Oscilloscope and Waveform Recorder/Measurement System

Models 5180T/U, 5180A, 5180S, 51800A

o High quality display
e Built-in analysis provides answer and raw data
o Utilizes the HP 5180A for quality digitization

HP 5180T (HP 5180U not shown)

HP 5180T/U

Automatic Analysis

The HP 5180T /U delivers answers normally associated with other
instruments such as time interval counters, voltmeters, spectrum ana-
lyzers, and storage oscilloscopes. Unlike other instruments, these dig-
itizing oscilloscopes require only one waveform capture to get results.
After you capture your signal, you can view it as you would with a
storage oscilloscope; you can zoom in to view details, analyze pulses,
view its frequency spectrum, and measure its rms or peak-to-peak
amplitude - all using the same signal.

Dynamic Performance

Dynamic (ac) performance can mean the difference between just
looking at a waveform or completely analyzing it. To help you ana-
lyze your signals thoroughly, the HP 5180T /U provides 10-bit resolu-
tion for waveform data while delivering fully specified, high-fidelity
dynamic performance.

Automatic Setup

The display provides many convenient features that enhance the
system’s waveform capture. For example, the AUTOSCOPE func-
tion acquires repetitive waveforms and automatically sets the input
amplifier, trigger level, and time base to the appropriate values for
optimum signal viewing. Existing front-panel settings are automati-
cally saved in non-volatile RAM when AUTOSCOPE is pressed. You
can also save up to four additional front-panel setups for recall at your
convenience. An optional built-in floppy disc, which is compatible
with those for the HP 9000 Series 200 and 300 Computers, lets you
store both front-panel settings and captured waveforms. See page 75
for condensed specifications and ordering information.

16K memory records up to 32 waveforms
High-speed signal acquisition

Accurately digitizes transient signals

Up to 1 million words/s data transfer

HP §180A

HP 5180A

High Quality Samples Every 50 Nanoseconds

Signal processing requires high quality input data. Hewlett-Pack-
ard’s 5180A Waveform Recorder digitizes and stores single-shot or
repetitive signals. Voltage waveforms are digitized at sampling rates
up t0 20 M sa/s (50 ns/sample). Each voltage sample is encoded into
a 10-bit word and stored into the memory. These precise voltages
(and times) can be read from the front panel with cursors.

Excellent dynamic performance (please read HP Product Note

5180-2) means the ADC does not break up for higher input frequen-
cies. Therefore, your signal is accurately represented for analysis
(and replay; see the next pages for description of the HP 5182A
Waveform Recorder/Generator).
Accurately Digitize Transients - The shape of fast attack and decay
single-shot waveforms is preserved because the higher frequency
components are accurately digitized. The digital trigger is precisely
settable ensuring reliable triggering with no drift. Selectable hystere-
sis eliminates false triggering due to noise.

View Single-shot or Repetitive Signals Quickly

The HP 5180A controls external XY Z displays and hardcopy de-
vices to show the contents of memory records without the need for a
computer. Zoom and Gain features expand displayed waveforms hor-
izontally or vertically to look in detail at a selected portion of a
waveform. Dual trace capability puts two waveforms on an external
display for visual comparison. Digital plotters and printers are con-
trolled by HP-1B. There are two methods of transferring data from
the HP 5180A to a computer for analysis: HP-IB and DMA. Direct
Memory Access (DMA) can transfer data at a rate up to 1 million
words/second, depending on the computer.

The HP 5180A can begin recording a signal at one sampling rate
and then switch to another. The switch point is selectable. Set one
timebase at a faster sample rate to record more detail, and set the
other at a slower rate to conserve memory space. Two transients may
be recorded simultaneously using the HP 5180A’s input CHOP
mode.

The HP 5180A is fully programmable over HP-IB for automated
operations. See page 75 for condensed specifications and ordering in-
formation.



¢ Automatic measurements
e Universal measurement solutions
s Modular software

| OESIGNED FOR I
SYSTEMS

HP 51808

HP 51808 and HP 51800A

Automatic Time Domain Measurements

Make time domain measurements on single-shot or repetitive
waveforms with the HP Model 51800A Waveform Measurement Li-
brary. The library is a collection of programs designed to make mea-
surements on signals captured by the HP 5180A Waveform Recorder
and HP 5182A Waveform Recorder/Generator. Instruments are
controlled by sub-programs. All you do is chain them together to
make the measurements you need.

Realize the Power of a Waveform Recorder by
Interfacing it to an HP Series 200 or 300 Technical
Computer

The HP 5180S Waveform Measurement System allows you to con-
figure a computer-controlled system based on the HP 5180A
Waveform Controller. Because the signal has been digitized and
stored, it can now be sent to a computer for analysis and then to a disc
for permanent storage. Frequency, Period, Pulse Width, Rise/Fall
Time, Volts rms and Volts p-p are some of the many standard mea-
surement programs.

HP 5180A/T/U Specifications

See HP 5180A Waveform Recorder or HP 5180 T/U Digitizing Os-
cilloscope Data Sheet (Pub 5952-7722D & 5952-7835D) for more
information.

Channel A and B Inputs
Maximum sensitivity: 200 uV.
Input attenuator range: +100 mV to 10 V (full scale).
Input offset voltage: + selected Voltage Range.
Amplifier bandwidth (—3 dB): dc to 40 MHz (dc¢ coupling).
10 Hz to 40 MHz (ac coupling).
Input impedance (NOMINAL): 1 MQ |40 pF (10 V range).
1 M@l 35 pF (other ranges).
Damage level: =12 V above 1 kHz.

Dynamic Performance (at 1 MHz)
Harmonic and spurious distortion: —50 dBc
Effective bits: 7.8

Triggering

Internal trigger: level and sensitivity selectable over input voltage
range.

External trigger: level selectable over +2.5 V range.

Trigger position: —100% to +9999% of memory.

Timebase

Internal timebase: 20 MHz internal timebase allows sample rates
between 50 ns and 50 ms in a 1-2-5 sequence.

External timebase: external timebase signals between 1 MHz and
20 MHz may be used. Internal divide ratio between 1 and 10¢ina 1,
2, 5 sequence.

¢ Increase test design productivity
e Choose standard measurements
¢ Add custom tests

Memory

Size: 16,384 10-bit words.

Segmentation: memory may be divided into 1, 2, 4, §, 16, or 32
equal-length records.

Outputs

XYZ CRT monitor outputs: X, Y deflection voltages (NOMINAL)
—1to OV into 50 Q. X requires 1 MHz bandwidth input; Y requires 5
MHz bandwidth input. Z voltage (NOMINAL) is 0 to 2 V into 1 k@
(0 to 1V into 50 Q), selectable positive or negative going blanking
pulse. Z requires 1.25 MHz bandwidth input.

HP-1B: all front panel function values selectable via HP-1B. Data 1/O
in ASCII or binary; maximum 3 Kbyte/second rate, depending on
controller. “Talk only” to HP-GL plotters available even if no con-
troller is used.

DMA: direct memory access allows fast parallel data transfer; maxi-
mum 1M word/second, depending on controller.

General

Operating temperature: 0°C to 55°C.

Power requirements: 100/120/220/240 volts +5%, —10%; 48 to 66
Hz. Max power dissipation 500 VA.

Weight: 22 kg (48 1b) net; 25 kg (53 1b) shipping.

Size: 142 mm H x 426 mm W x 574 mm D (5%" x 16%" x 23").

Ordering Information Price

HP 5180A Waveform Recorder $23.650

HP 51808 Waveform Measurement System N/C
To ensure coordination of shipments and com-

patability of instruments, computers and software, use

the system model number when ordering the individual

components, including peripherals such as printers and

plotters. Obtain an HP 51800A Data Sheet and HP

5180S Ordering Guide from your local sales office. See

page 771.

HP 51800A Waveform Measurement Library $1,320
HP 5180T Digitizing Oscilloscope (2 Channel) in- $36,300
cludes waveform analyzer, two-channel recorder sec-
tion, and interconnect cables
HP 5180U Digitizing Oscilloscope (4 Channel) in- $59.,900
cludes waveform analyzer, 2 two-channel recorder sec-
tions, and interconnect cables
Accessories for HP 5180A
HP 10871B Service Kit $5,500
HP 10873A Rack Mount Kit $180
HP 10874A Slide Mount Kit $230
HP 10875A 4.8 m DMA Cable $220
HP 10875B 1.0 m DMA Cable $220
Options for HP 5180A

Opt 910 Additional Manuals +$360
Option for HP 5180T/U

Opt 035 Floppy Disc +$1,000

Accessories for HP 5180U

HP 1008A Testmobile $970
Opt 006 Storage Shelf and Lower Cabinet +$270
To ensure coordination of shipments and compatability of instru-

ments and perhipherals such as printers, plotters, and disc drives, it is

important that you request the appropriate Data Sheets and Ordering

Guides from your local sales office.
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Waveform Recorder/Generator, 20 MHz, 10 Bits, 16K Word Memory

Model 5182A

e 16K nonvolatile waveform memory
e Fully programmable via HP-IB
¢ Quickly transfer waveforms to/from computer

l DESICNED FUH I
SYSTEMS

Duplicate Infrequent Waveforms Whenever You Need
Them

Get an “instant replay” of your single shot signal when you buy a
HP 5182A Waveform Recorder/Generator. Also create repetitive
signals by playing back a single recording over and over again with no
time gap between replays.

Now you can test your circuits with the actual signal you record
rather than a theoretical one. “What if” testing can be done by ad-
ding a computer to modify and store the waveforms. An HP Series
200/300 Technical Computer, HP 9111A Graphics Tablet and an
HP 5182A comprise the HP 5182S Waveform Generation System.

WAVEFORM RECORDER GENERATOR

WAVEFORM
ADC MEMORY, DAC

A Waveform Recorder/Generator is a High Speed
Digital “Tape” Recorder

The “tape” is silicon memory. At 20 M samples per second, it can
store 819 us, 819 seconds at 20 samples per second. This digitized
waveform can be played back once, or over and over again with no
time gap. For example, you can accurately store 16 separate lines of
video, or a single sector of data from a floppy disc drive. The video
signal can generate color bar patterns to test video circuits. The disc
signal can be used to test read-recovery circuits.

< NAA

Capture Replay

Capture and Save in the Field, Replay on the Bench
Continuous (battery backed up) waveform memory allows you to
record up to 32 waveforms on site. Remove the power and carry the
HP 5182A back to the lab. Now you can play them back to test your
circuits or for further analysis. Attach the HP 5182A to an HP Series
200/300 Technical Computer and you can store the waveforms on
disc, process them further and modify them for “what if” testing.

Simulate Expensive, Single-Shot Experiments

Some experiments can be very time consuming and expensive to
repeat, for example: biomedical experiments, measurements of explo-
sions, and propagation experiments such as radar and sonar. With the
HP 5182A you can capture the signal accurately, when it occurs.
Then, switch to generator mode, and you're ready to replay it, any
time you need it.

A sync pulse is generated once per playback cycle for synchro-
nizing other equipment.

o Easily simulate complex, real signals
« Record single-shot, replay repetitively

Generator Section Specifications

For accessories and specifications of the recorder section, please see
page 75.
Peak output voltage (for full-scale waveform) into 50 ohms

Vernier Range Vernier
Range Min Max Step Size
512V 520 mV 512V 40 mV
512 mV 52 mV 512 mV 4 mV
51.2mV 52 mV 51.2 mV 0.4 mV

Max. output voltage into open circuit: 10 V (NOMINAL).
Output offset: —5.12 V to +5.11 Vin 10 mV steps into 50 ohms.
AC Performance: Noise: —65 dBc.

Harmonic distortion (dc to 1 MHz): —48 dBc.

Spurious (sample rate related): -40 dBc TYPICAL.

Output risetime: 100 ns max. (10% to 90%).

Amplifier bandwidth (-3dB): 10 MHz (NOMINAL)
DC performance (10 bits resolution per sample)

Differential nonlinearity: <1 LSB (Monotonic).

Integral nonlinearity: <3 LSB.

Offset accuracy: 100 mV (20-30°C).
Absolute accuracy: 1% of p-p full scale range (20-30°C).
Internal trigger: Output automatically triggered when armed.

External trigger: Slope, level, hysteresis, width, impedance, coup-
ling and maximum input same as for Recorder. (See page 75).

Insertion delay: 250 ns max.
Time base modes

Main only: Available in Single, Auto, and Normal Sweep Arm
modes.

Mixed (main, delay): Available in Single and Normal Sweep
Arm modes.

Memory size: 16384 10-bit words; Segmentation: 1,2,4,8,16 or 32
equal length blocks. Generation: Data may be generated from any
memory block. Within any one block, a portion of the waveform may
be generated by setting the starting point and stopping point. An even
number of points is always output.

Sync output: Voltage: 0to —0.75 V NOMINAL into 50 ohms, Pulse
Width: One sample interval with the falling (first) edge active (or
approximately 100 us when the sync pulse is past the stop position,
and Sweep Arm is Single or Normal). Position: Settable from first
point in the record to the last point. If the sync position is set outside
the limits of the Start and Stop Position markers, the output record is
extended to include the Sync Position by assigning a dc voltage (equal
to the nearest Start/Stop Position marker) to the waveform between
the Start/Stop Position marker and the sync position.

Ordering Information

HP 5182A Waveform Recorder/Generator $27,500
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Save time storing and recalling waveforms
Quickly modify and utilize waveforms

Save time when generating arbitrary waveforms
No programming necessary

Waveform Generation System
Models 5182S, 51820A

The 5182S waveform capture and playback system.

This signal was recorded from a floppy disc read head.

I A S A

Combined with noise generated from built-in function . . .

It is used to test the sensitivity of read recovery circuits.

Save Time Generating Specialized Waveforms

The HP 51820A Software is a powerful set of tools for creating
specialized waveforms. Modify captured waveforms or define new
ones with the HP 46087A graphics tablet (part of the HP 51828 sys-
tem). Simply press a SOFTKEY to send waveforms to the HP 5182A
for replay or disc for storage. Since the HP 51820A is a complete
package (no programming is required), you are productive immedi-
ately.

The software is driven by a main menu and three submenus: draw,
process and I/0. Because it’s only two levels deep, you won’t get lost
in multiple levels of menus.

Waveform Capture, Modification and Playback

Modify waveforms you’ve captured and play them back into the
device you are testing. Rather than waiting for a glitch to occur ran-
domly, you can draw one and see the circuit response immediately.

Waveforms can also be modified by processing. Simple functions
like offset and gain are built into the SOFTKEY MENU. There are
also SOFTKEYS for adding or multiplying two waveforms together.

More complicated processing like calculus and convolution can be
accomplished by modifying the user-equation subroutines. Four
SOFTKEYS are reserved for your own equations. The Software
comes with the equations programmed to generate sine waves, trian-
gle waves, square waves and random noise.

Arbitrary Waveform Generation

There are three ways to create the waveforms you need. You can
recall waveforms from the library, including sine waves, square
waves, SIN (X)/X, Gaussian pulses, exponentials and more. You can
calculate waveform samples with equations. Third, you can draw or
trace waveforms with the graphics tablet. Choose the method that
will get you the signal you need in the shortest time.

Ordering Information Price
HP 51828 Waveform Generation System N/C

To ensure coordination of shipments and compatability of instru-
ments, computers and software, use the system model number when
ordering individual components including peripherals such as printers
and plotters. Obtain HP 51820A and HP 51800A Data Sheets and a
HP 51828 Ordering Guide from your local sales office. See page 771.
HP 51820A Waveform Generation Software $1,200
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Three-Channel Recorder to 3 kHz, 12 Bits, 33.3 kHz Sample Rate

Model 7090A

e DC to 3 kHz bandwidth, 33.3 KHz sampling rate
e 3 Channels with simuitaneous sampling
e 12-bit resolution, 1 k buffer/channel

DESIGNED FOR

The HP 7090A is designed for low-frequency (<3 kHz) measure-
ment, analysis, and documentation. The HP 7090A merges several
technologies - waveform recording, digital plotting, analog recording,
and automated measurement - to provide a powerful solution to a
broad range of measurement applications. It significantly increases
the ability to measure and display low-frequency phenomena and
substantially improves real-time recording and digital plotting . . . all
in one low-cost system.
Signal Capture

Simultaneous sampling on each of three channels, 12-bit resolu-
tion, bandwidth of dc to 3 kHz (33.3 k samples/s maximum), and
1000 word memory per channel allow high resolution measurement,
storage, and display.
Flexible Triggering

The HP 7090A has six trigger modes which allow virtually any
signal change to initiate signal capture, even decaying repetitive sig-
nals such as faults in a power line voltage, or in a transducer’s carrier.
Combined with pre-trigger capability, these trigger modes make the
HP 7090A ideal for turn-on/off characterization, fault monitoring
and mechanical motion analysis.

A System Component

All panel functions are programmable via the HP-IB interface. Da-
ta can be transferred from the internal 1 k-buffers or streamed in real
time from the analog-to-digital converters at up to 500 points/s. In
addition, the menu-driven HP 17090B Measurement Graphics Soft-
ware package is available for HP 9000 Series 200 computers (BASIC
3.0 only). The software allows easy data manipulation, storage and
retrieval, and system integration.
Versatile Capabilities

Uniquely, the HP 7090A is also a high performance analog/digital
plotter. It is ideal for a graphics dump from a smart instrument or as
part of an HP-IB system; you can also use the HP 7090A to take an
X-Y dump from an analog instrument. With the HP 7090A, hand
annotation is unnecessary. The 7090A annotates setup conditions,
date and time, selected data points from memory, and trigger infor-
mation. It draws user-defined axes and grids, eliminating the need for

» 6 trigger modes with up to 100% pre-trigger capture

e Full HP-IB programmability

e Annotation of set-up and trigger conditions and data
points

pre-printed graph paper. The HP 7090A even lets you plot overhead
transparencies for technical presentations using your current spread-
sheet/graphics software.

Applications

Capturing Low Frequency Electrical Transients: General diagnos-
tic monitoring (such as looking for relative timing sequences) and
fault monitoring (capturing pre-trigger data for intermittent failure
analysis) are natural applications for the HP 7090A.

Measuring Phase Relationships: The simultaneous sampling on all
channels is ideal for measuring current/voltage phase relationships in
power systems.

Analog Instrument/Digital System Link: The HP 7090A can inte-
grate an analog instrument into an HP-1B system; the HP 7090A,
with a controller can digitize output voltages from analog instruments
for HP-IB system data entry.

Mechanical and Electromechanical Testing: Applications in
which transducers convert velocity, acceleration, force, temperature
or torque to voltage are a good fit for the HP 7090A. These applica-
tions have a maximum output frequency below 3 kHz. The HP
7090A’s flexible trigger capabilities make it useful for one-shot elec-
tromechanical events such as clutch and mechanism engagements
Electromechanical Control Systems: The HP 7090A can measure
the response of a system to a stimulus; a typical use would be exciting
the system with a step function and using the measured response to
determine damping ratio and the natural frequency of the control sys-
tem.

Material Testing: The HP 7090A can record classic stress-strain
curves, particularly those obtained from destructive testing. The data
is stored in a buffer, so even though the sample has been destroyed,
the data can be viewed and rescaled in several different ways.
Automatic Test: When linked to an HP 9000 Series 200 computer,
the HP 7090A is a good, inexpensive learning tool for small compa-
nies considering automatic test systems. Applications include envi-
ronmental and production line testing and proof of performance
records.



Measurement Graphics Software

HP 17090 Measurement Graphics Software is designed to access
the full capabilities of the HP 7090A Measurement Plotting System
and integrate it into computer system applications. This software is
compatible with properly configured Series 200 and Series 300 com-
puters. The computer system must have ten softkeys, a knob, and sep-
arate displays for alpha characters and graphics. The main user
interface with this software is through 10 softkeys on the computer’s
keyboard and a knob.
Program Capabilities: There are six main functional areas of Mea-
surement Graphics Software: measurement setup, measurement, dis-
play, annotation, storage and retrieval, and data manipulation.

Measurement Graphics Software helps you use the HP 7090A’s
features easily and efficiently, and it provides storage, annotation and
data transformation capabilities not available on the HP 7090A Unit
alone.
Friendly, Menu-driven Interface: Each menu allows the user to view
several parameters simultancously. Series 200 and 300 softkeys and
cursor-control knob minimize keyboard input, and the “help” softkey
displays the available choices and ranges for each parameter setting.

System Requirements

The following table lists the operating system, memory,
and equipment that are needed to use the software with the
HP 7090.

HP 17090 | Operating | \Y2ilable Memory!

Applicable
Version | System

Minimum |Optimum |HP 9000 Models

A BASIC 2.0 235K 470K HP 216
HP 226
HP 236

HP 2202

HP 216
HP 226
HP 236
HP 2202

HP 216
HP 2173
HP 226
HP 236
HP 2203
HP 2373
Series 30058

B BASIC 3.0 216K 433K

C BASIC
4.0/4.03

245K 470K

IMemory required after loading BASIC and all necessary binary files. With
minimum RAM, short delays will be encountered when software subsystems
are swapped in memory.

2Applicable when equipped with an HP 98203A/B Keyboard.

3Applicable when equipped with BASIC 4.03 and an HP 98203C Keyboard.
The HP 220 may also be used with BASIC 4.0 and an HP 98203A/B
Keyboard.

4BASIC 4.03 is required when the computer is equipped with an HP 98203C
Keyboard.

5The HP 46083A Knob is required when the computer is equipped with
either an HP 46020A or 46021A Keyboard.

5The HP 98546A Display Compatibility Interface is required when the
computer is equipped with a single-plane monochrome bit-mapped display.

Summary of HP 7090A Specifications*
Inputs
Number of channels: 3
Input alternator range: +5 mV to 100 V (full scale)
Input offset voltage: +2 full scale or +100 V maximum
Amplifier bandwidth (> 3 dB): d¢ to 3 kHz for all full scale ranges
> 20 mV, 2.6 kHz for all full scale ranges < 20 mV
Input impedance: 1 Mohm, shunted by 45 pf (Nominal)
CMRR: 140 dBdc; 100 dBac @ 60 Hz with 1 kohm unbalance in
LOW terminal and most sensitive range (at 25°C)
Dynamic Performance
Slewing speed (Nominal)
Direct mode: 127 cm/s (50 in/s)
Plotting mode: 75 cm/s (30 in/s)
Acceleration (Nominal): 2 g constant
Peak capture: 250 us at fastest timebase range
Triggering
Internal trigger:
Inside or outside window
Above or below level, selectable over the full-scale range in 1.0%
increments (Nominal)
Source: channel |
External trigger:
BNC connector, TTL level or contact closure to ground
Manual trigger:
Available from front panel controls
Display: Up to 100% pre-trigger; up to 24 hour post-trigger delay
after trigger before measurement start
Timebase
Range:
Buffer mode: 30 milliseconds to 24 hours
Direct record mode: 1 second to 24 hours
Accuracy: +0.1%
Memory
Size: 1 K per channel
Resolution: 12 bits

Supplemental Characteristics
Analog to Digital
Maximum sampling rate: 33.3 k samples/s
Maximum streaming rate over HP-1B:

ASCII  Binary

1 channel 167/s  500/s

1 channel plus trigger 143/s  333/s

3 channels 59/s  167/s

3 channels plus trigger 59/s  167/s
Writing System

6-pen carousel with automatic pen capping

Fiber-tip pens for paper or transparencies
Ordering Information Price
HP 10833A HP-IB (IEEE-488) 1-meter cable $80®
HP 10833B HP-1B (IEEE-488) 2-meter cable $90®
HP 17090 Measurement Graphics Software A/B/C

Option 630 (3.5 in. disc size) $700

Option 655 (5.25 in. disc size) $700
HP 7090A Measurement Plotting System $5,200

*Refer to page 87 for complete specifications.

‘& Fast-Ship product—see page 766
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Probe Multiplexer
HP 54300A, HP 54001A, HP 54002A, and HP 54003A

¢ Expand Input Capability Of 50Q Instrumentation
¢ Your choice 500, 10kQ2 & 1 MQ Input Pods

L SIGNE D FOR

SYSTEMS

The HP 54300A probe multiplexer expands the input capability
of the HP 54100A/D digitizing oscilloscope, or any 50Q input in-
strument, simplifying delicate high-frequency connections.

The Multi-input Tool For 509 Instrumentation

The HP 54300A is a programmable, dual eight-to-one probe muiti-
plexer designed to expand the input capability of instrumentation
with 50Q inputs. The unique strength of this multiplexer is its con-
figurability. The user may select from three different input pods: two
high-frequency, high-impedence probes, or a 502 BNC input for ter-
minated line applications.

The HP 54300A features full HP-IB programmability as well as
simple front-panel control. It has internal non-volatile memory for
storing lists of switching steps. Switch lists can be advanced step-by-
step from a front-panel button, over the HP-IB (i.e., IEEE-488) or for
data logging applications, through a TTL pulse entered at the rear
panel.

Automate Complex Measurements

The HP 54300A is ideal for delicate situations where high frequen-
cy connections must be maintained and probes cannot be convenient-
ly moved from one connection to another. Complex measurements
can be automated by using the multiplexer’s 16 inputs, switching one
or two of them at a time into the test instrument, under computer
control. In situations requiring more than 16 inputs, HP 54300A mul-
tiplexers may be cascaded in series to give a total of 128 inputs.

Your Choice Of Inputs

Configurable input is one of the HP 54300A’s strongest contribu-
tions. It accepts all of the input pods designed for the HP 54100/110
1 GHz digitizing oscilloscope.

e Fully HP-IB Programmable, Plus Convenient Front-
panel Control
¢ Internal Non-volatile Memory

Your
Choice
——o
HP 53300A
] Your
D 50 (1 Input
1_' o Test Instrument
—o
—
Circuit [ °
e |
Test I LI
——o
T —o
—o
L— > Internal
Switch
°s Sequence
Memory
50 () Front Panel
or or
2 Different High Impedance IEEE-488 Control
High Bandwidth Probes

The HP 54300A’s configurable inputs and HP-IB program-
mability make it a powerful addition to your bench or ATE sys-
tem.

HP 54001A 1 GHz Active Mini-probe Pod

This pod, with its built-in probe, offers 1 GHz bandwidth with
10kQ/2 pF input loading. It uses HP’s mini-tip probe for easy access
in compact circuits, and features both high-bandwidth and high-im-
pedance at the probe tip. This probe is ideal for making high-speed
logic measurements, where high bandwidth is needed and probe ca-
pacitance is a significant factor in loading the test circuit.

HP 54002A 500 BNC Pod

This pod should be used with terminated 50 systems. Output from
the multiplexer using this pod is <2 dB down at >1 GHz. The
54002A is also useful with divider probes such as the HP 10020A.

HP 54003A 300 MHz 1 M¢ Probe Pod

This pod, with a 10:1 detachable mini-tip probe, has 1 MQ resistive
and 8 pF capacitive loading. It is valuable when resistance is a more
significant loading factor than capacitance, such as in operational
amplifier measurements. If desired, the probe may be removed from
its pod to provide a 1 MQ approximately 10 pF BNC input.

Fully Programmable For Automated Testing

All functions that can be controlled from the HP 54300A front
panel can also be controlled over the HP-IB. Simple, English-like
commands are used with an optional format that is compatible with
the command language of the HP 3488A switch/control unit.

The HP 54300A command set is simple, but complete. Even infor-
mation such as the type of input pod that is being used or the total
number of switch closures that have occurred on a given switch pole
may be obtained over the bus. This information is useful in determin-
ing whether the correct pods have been inserted for a particular auto-
matic program, or to indicate when switch replacement is due. The
HP 54300A is a powerful complement to other HP programmable
instruments and HP computers for automated testing of high-
frequency circuits.

Ordering Information Price
HP 54300A dual 8:1 probe multiplexer $7900
Includes one operating and programming manual.

Each HP 54300 accepts up to 16 input pods in any com-

bination. Pods must be ordered separately.

Opt. 908 Rackmount flange kit $35
HP 54001A 1 GHz miniature active probe pod $765
HP 54002A 5092 BNC input pod $130
HP 54003A 1MQ 10:1 probe pod $665

For information on other probes and probing accessories, please refer
to the section on the HP 54100/110 digitizing oscilloscope, page 62.



¢ Modular construction

e Improved electrical performance

e New accessories

OSCILLOSCOPES & WAVEFORM ANALYZERS

Probes and Other Oscilloscope Accessories

A New Family of Miniature Oscilloscope Probes

The HP 10400A Miniature Probe Family

The HP 10400A miniature probe family offers modular construc-
tion, improved reliability, and superior electrical performance over
our previous mini-probes. Modular construction allows individual re-
placement of probe tips, cables, and chassis assemblies cutting down
on probe replacement and repair costs. Improved cable and strain re-
lief design increase reliability. Electrical performance is also im-
proved by reducing the probe shunt capacitance and increasing the
input resistance that load the circuit under test.

The HP 10400A mini-probe family also features new accessories
(see below) including a new ground lead utilizing a ferrite bead for
reduced ringing on pulse tops, and a new IC grabber that allows easy
connection of a single probe to many IC packages without fear of
shorting adjacent pins.

OSCILLOSCOPE/MINIATURE PROBE COMPATIBILITY AND PROBE CHARACTERISTICS

Approx Overall Approx Compensates
HP Oscitloscope/ HP Probe Length in Division Input Shunt Oscilloscope Max

Logic Analyzer Model No. Metres (ft) Ratio R Capacitance input dc Volts Price
Same as 10431A but
without probe indent 10430A Im (3.3) 10:1 10MQ 6.5 pF 1MQ 6-9 pF 450 $115
54111D, 54112D 10431A* Im (3.3) 10:1 10MQ 6.5 pF 1MQ 6-9 pF 450 $120
1631A/D, 1715/22/25/26/27
1805/09, 54200/201, 54501,
5185 104324%# Im (3.3) 10:1 10MQ 7.5pF IMQ 10-16 pF 450 $105
1631A/D, 16530/31, 5185
540034, 54200/201, 54501 10433 2m (6.6) 10:1 10MQ 10 pF 1MQ 10-16 pF 450 $105
1740/41/42/43/44/45/46 10434A Im(3.3) 10:1 10M @ 8 pF 1MQ 18-22 pF 450 $105
1631A/D, 1715/22/25/26/27
1805/09, 54200/201, 5185 10435 Im (3.3) 10:1 1M 7.5 pF 1MQ 10-16 pF 450 $115
1740/41/42/43/44/45/46 10436A 2m (6.6) 10:1 10MQ 11 pF IMQ 18-22 pF 450 $110
For oscilloscopes
with 50 @ inputs 10437A 2m (6.6) 111 500 $80
Alt scopes with high Z inputs 10438A Im (3.3) 111 40 pF 450 $85
(may reduce bandwidth) 104394 2m (6.6) 111 64 pF 450 $90
1631A/D, 1715/22/25/26/27
1805/09, 19504, 54112D}
540034, 54111Dt, 54200/201% 10430A 2m (6.6) 100:1 10MQ 2.5 pF 1MQ 6-14 pF 450 $115

Note 1: Maximum input voltage may be limited by scope input maximum voltage.

*Has probe identification pin.

**The 54201A/D can use the HP 10432A or HP 10435A probes for the vertical inputs but the HP 10435A probe must be used for trigger inputs.
tFor vertical inputs only

‘@ Fast ship product see page 766

HP 10400A Family Accessories

Each 10400A family probe is shipped with one general purpose
grabber, one IC grabber, and one ground lead. An accessory package
is also included which contains 4 grounding spanners (for close
grounds at the probe tip), 1 probe barrel insulator, 1 adjustment
screwdriver, and 8 colored cable markers.

The photo at left illustrates use of the IC grabber. This device fits
DIPs with 0.1 inch pin spacing (standard) and up to 0.9 inch package
width. It is handy for connecting the mini-probe tip to a single DIP
pin. Construction prevents shorting adjacent pins during hook-up.
For applications where several adjacent DIP pins must be probed, the
10024 A accessory can be used (see next page).

» 9
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Probes and Other Oscilloscope Accessories (cont’d)

HP 10002A 1000V 50:1 Voltage Divider Probe

The HP 10002A voltage divider probe is a general purpose probe
for use with instruments that have a bandwidth of less than 40 MHz
with an input impedance of 1 megohm shunted by approximately 15
to 55 pF. The probe is rated at 1000V peak.

HP 10020A Resistive Divider Probe Kit

The HP 10020A Resistive Divider Kit is a signal probing system
for measuring fast transition signals in high impedance systems. It is
designed for use with 50 ohm input oscilloscopes, but may be used
with other than 50 ohm systems if a 50 ohm feedthrough termination
(HP 10100C) is used. The extremely low input RC of the 10020A
provides high fidelity measurements of fast transition signals.

HP 10020A Resistive Dividers

Division Input R* Division Max V## Input C

Ratio (ohms) Accuracy (rms} (pF)
11 50 - 6 -

5:1 250 +3% 9 <07

1011 500 +3% 12 <0.7
20:1 1000 +3% 15 <07
50:1 2500 +3% 25 <0.7

100:1 5000 3% 35 <07

*When terminated in 50 ohms.
**Limited by power dissipation of resistive element.

Probe length (overall): 1.2 m (4 ft).

Weight: net, 0.45 kg (1 Ib); shipping, 1.4 kg (3 ib).

Accessories supplied: blocking capacitor, BNC adapter tip, 6-32
adapter tip, alligator tip, probe handle, cable assy’s 5.1 cm (2 in) &
15.2 cm (6 in) ground, spanner tip, insulating caps, colored sleeves.

HP 1124A 100 MHz Active Divider Probe

The HP 1124A active divider probe provides high voltage, general-
purpose probing capabilities for instruments having 50 ohm inputs
without selectable high impedance inputs. This 10 Mohm 10 pF probe
allows direct measurements of 100 V, in the 100:1 division ratio
mode, from dc to 100 MHz. In the 10:1 division ratio mode, input
voltage range is =10 V. Power is supplied by instruments with probe
power jacks or the HP 1122A probe power supply.

HP 1124A Specifications

(Measured when connected to a 50 ohm load)

Bandwidth: (measured from a terminated 50 ohm source) dc-cou-
pled, dc to 100 MHz; ac-coupled, 2 Hz to 100 MHz.

Pulse response: (measured from a terminated 50 ohm source) transi-
tion time, <3.5 ns; perturbations, 5% p-p. Measured with pulse transi-
tion time of >2.5 ns.

Attenuation ratio: 10:1 +5%; 100:1 +5%.

Dynamic range: x10, £10 V; x100, +100 V.

Input RC: 10 Mohm shunted by ~ 10 pF.

Maximum safe input

dc-coupled: x10, £300 V (dc + peak ac) <100 MHz; x100, £500 V
(dc + peak ac) <100 MHz.

ac-coupled: x10, =300 V (dc + peak ac) <100 MHz; dc component
must not exceed £200 V; x100, £500 V (dc + peak ac) <100 MHz;
dc component must not exceed =200 V.

Accessories supplied: one 20.3 cm (8 in) ground lead, one retractable
hook tip, and two probe tip insulating caps.

Power: supplied by instruments with probe power jacks or the HP
1122A proble power supply.

Weight: net, 0.2 kg (5 0z); shipping, 0.91 kg (2 1b).

Length: 1.5 m (5 ft) overall.

Ordering Information Price
HP 10002A 1000V 50:1 Voltage Divider Probe $230
HP 10020A resistive divider probe kit $495
HP 1124A 100 MHz active probe $350

HP 1122A Probe Power Supply
The HP 1122A is a regulated power supply that provides all power
requirements for simultaneous operation of up to four active probes.

HP 1122A Specifications

Probe driving capability: up to four HP active probes.

Power output: —12.6 Vand +15 V, +3%.

Power input: 115 V or 230 V =10%, 48 to 440 Hz, 40 W (with four
probes).

Weight: net, 2.7 kg (6 Ib); shipping 3.6 kg (8 1b).

HP 1250-1737 PC Board Mini Probe Socket

The HP 1250-1737 PC board mini probe socket is ideal for
breadboard circuit applications where it is desireable to make a relia-
ble circuit connection between the mini probe tip and a test circuit
(Soldering the tip itself into place is not recommended.) The HP
1250-1737 is also useful in production PC board applications as an
oscilloscope test point. The probe plugs into the socket parallel to the
PC board.

HP 1250-1918 PC Board Vertical Mini Probe Socket

The HP 1250-1918 is similar to the 1250-1737 (above) except that
it is designed for attaching the probe vertically to the board rather
than horizontally.

HP 10024A 1C Test Clip

The HP 10024A IC test clip provides easy probing of dual in-line
packages and includes four insulated circuit interface pins. Addition-
al circuit interface pins are available (see Ordering Information) in
packages of twelve pins. Each pin has a tip on each end so that probes
such as those on HP logic analyzers can be connected for fast, func-
tional checks of circuit operation.

Probe Accessories

Terminations
HP 10100C: 50 ohm +1% BNC male to BNC female feedthrough
termination.

Standard Probe Tip Adapters

HP 10229A hook tip adapter: retractable pincer tip provides firm
connection to circuit nodes. Recommended accessory for HP 10020A
resistive divider kit.

Ordering Information Price
HP 1122A probe power supply $1235.00
HP 1250-1737 PC board mini probe socket $6.75
HP 1250-1918 PC board mini probe socket (vertical) $8.75
HP 10024A IC test clip (with 4 circuit interface pins) $20.00
HP 10024-69501 interface pin kit for HP 100244 in- $39.00
cludes 12 interface pins.

HP 1250-1454 BNC-to-mini probe adapter $13.50
HP 10229A retractable hook tip adapter $20.00
HP 10100C 50 ohm feedthrough termination $40.00



Testmobiles

The new low-priced HP 1180A Scope cart is now available for HP
54501A, HP 542XX Digitizing Oscilloscopes and HP 163X, HP
165X Logic Analyzers. A quick-connect strap enables users to easily
remove or replace the scope on the cart. The large casters give excel-
lent stability and smooth maneuverability. The top shelf tilt angle is
adjustable to optimize the oscilloscope’s viewing angle. The back of
the cart has power cord storage and mounting provisions for a five
outlet U.S. power strip (not included, order part number HP
92199B).

Testmobile Specifications

HP 1008A HP 1180A

Height 930 mm (36.6in) | 890 mm (35.0in)
Overall width 759 mm (29.8in) | 475 mm (18.7 in)
Width of tray 473 mm (18.6in) | 456 mm (18.0 in)
Tilt tray angle +30° +30°
Weight | net 134kg(281) 22 kg (48 1)

shipping | 22 kg {48 1b) 30 kg (66 b)
Max foad on 45 kg (100 Ib 20.5 kg (45 Ib)
tilt tray
Max load see option 006 25 kg (55 b}
below tilt tray description

Opt 0086: storage cabinet with
shelf on top and drawer in
lower position; load limit 18
(40 1b) each on shelf and

in cabinet, 11 kg (25 Ib)

in drawer.

HP 1180A: New low-priced
testmobile for the HP 54501 A, HP
542XX, HP 163X, and HP 165X.

Ordering Information

HP 1180A Testmobile $290.00®
HP 1008A Testmobile $970.00
HP 1008A Opt 006 Added shelf and cabinet for 1008A $270.00
HP 92199B U.S. Power Strip for HP 1180A $36.00®

‘® Fast-ship product - see page 766.

Computer

. Museum

HP 1133A TV/Video Sync Pod

¢ Clamped or unclamped video output.

o Trigger output for line and frame.

o For most standard broadcast composite video systems
o Compatible with most analog & digitizing scopes

The HP 1133A TV/Video Sync Pod is an accessory that provides
users with TV sync triggering for most analog or digitizing oscillo-
scopes. It features clamped or unclamped video outputs that can be
viewed on the oscilloscope’s vertical channels and trigger outputs that
can synchronize the oscilloscope to video frame and individual lines.

The pod itself is packaged in a case approximately 14x14x4.5 cm
(5.5x5.5x1.75") and is powered by a separate ac power module. The
pod features a loop-thru input (two female BNC) which can be driven
from a 75 ohm source, or for probing high impedance circuits, from a
1-10 megohm probe. The loop-thru feature allows 75 ohm signal to be
looped through the TV /Video pod then connected to a video monitor
or other 75 ohm device. Clamped or unclamped video outputs are
designed to drive a high impedance probe (1-10 megohm) connected
to the oscilloscope input.

The HP 1133A is compatible with broadcast standards M, N, C, B,
G,H, 1, D, K, K1, and L systems.

Characteristics
Video input: AC coupled with an RC of 1 megohm shunted by ap-
proximately 10 pF.
Bandwidth: Approximately 10 MHz
Maximum input voltage: 40 Volts (DC plus peak AC)
Frame output is phase locked to the leading edge of the third field
synchronizing pulse on field one, to the leading edge of the second
pulse on field two. Frame output goes high on field one, and low on
field two.

A switch is provided for positive or negative sync pulse polarity.

A gain control is provided to adjust for signal amplitude at BNC
input.

Gain from input BNC to unclamped output is approximately 2.5 to
50.

Ordering Information
Note: The 1133A must be ordered with a power supply option.

HP 1133A TV /Video Sync Pod $275.00
Opt ABA Power supply for U.S.A., 120V, nema 515P N/C
l:)lgf ABB Power supply for Europe, 220V CEE7-VII N/C
pOl:;lg ABJ Power supply for Japan, 100V nema 515P N/C
%l;lg ABU Power supply for United Kingdom, 240V N/C

BS1363 plug
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PLOTTERS & RECORDERS

Measurement Plotting System
Model 7090A

¢ Floating and guarded inputs
¢ DC to 3 kHz bandwidth, 33.3 kHz sampling rate
¢ 3 channels with simultaneous sampling

The HP 7090A is designed for low-frequency (< 3 kHz) measure-
ment, analysis, and documentation. The 7090A merges several tech-
nologies - waveform recording, digital plotting, analog recording, and
automated measurement - to provide a powerful solution to a broad
range of measurement applications. It significantly increases the abil-
ity to measure and display low-frequency phenomena and substan-
tially improves real-time recording and digital plotting ... all in one
low-cost system.

Signal Capture

Simultaneous sampling on each of three channels, 12-bit resolu-
tion, bandwidth of dc to 3 kHz (33.3 k samples/s maximum), and
1000 word memory per channel allow high resolution measurement,
storage, and display.

Flexible Triggering

The HP 7090A has six trigger modes which allow virtually any
signal change to initiate signal capture, even decaying repetitive sig-
nals such as faults in a power line voltage, or in a transducer’s carrier.
Combined with pre-trigger capability, these trigger modes make the
HP 7090A Measurement Plotting System ideal for turn-on/off char-
acterization, fault monitoring and mechanical motion analysis.

A System Component

All panel functions are programmable via the HP-IB interface. Da-
ta can be transferred from the internal 1 k-buffers or streamed in real
time from the analog-to-digital converters at up to 500 points/s. In
addition, the menu-driven HP 17090B Measurement Graphics Soft-
ware package is available for HP 9000 Series 200 computers

¢ 12-bit resolution, 1 k buffer/channel
¢ 6 trigger modes with up to 100% pre-trigger capture
¢ Full programmability and data transfer over HP-1B

HP 7090A

(BASIC 3.0 only). The software allows easy data manipulation, stor-
age and retrieval, and system integration.

Versatile Capabilities

As the name implies, the HP 7090A Measurement Plotting System
is also a high performance digital plotter. It is ideal for a graphics
dump from a smart instrument (e.g. from an HP 8569B Spectrum
Analyzer) or as part of an HP-IB system; you can also use the HP
T090A to take an X-Y dump from an analog instrument (e.g. from an
HP 141T Spectrum Analyzer System). With the HP 7090A, hand
annotation is unnecessary. The 7090A annotates setup conditions,
date and time, selected data points from memory, and trigger infor-
mation. It draws user-defined axes and grids, eliminating the need for
pre-printed graph paper. The HP 7090A even lets you plot overhead
transparencies for technical presentations.

Applications

Analog Recording: Electrical, chemical, mechanical and medical
fields all benefit from recording real-time X-Y and Y-T relationships.
As an analog recorder, the HP 7090A has sensitivity to 5 mV full
scale and 41,000 calibrated ranges for easy and quick calibration to
measurement units. The HP 7090A’s superior dynamic performance
and high sensitivity provide users the versatility and accuracy re-
quired in laboratory environments.

Capturing Low Frequency Electrical Transients: General diagnostic
monitoring (such as looking for relative timing sequences) and fault
monitoring (capturing pre-trigger data for intermittent



failure analysis) are natural applications for the HP 7090A.
Measuring Phase Relationships: The simultaneous sampling on all
channels is ideal for measuring current/voltage phase relationships in
power systems.

Analog Instrument/Digital System Link: The HP 7090A can inte-
grate an analog instrument into an HP-IB system; the HP 7090A,
with a controller can digitize output voltages from analog instruments
for HP-1B system data entry.

Mechanical and Electromechanical Testing: Applications in which
transducers convert velocity, acceleration, force, temperature or tor-
que to voltage are a good fit for the HP 7090A. These applications
have a maximum output frequency below 3 kHz. The HP 7090A’s
flexible trigger capabilities make it useful for one-shot elec-
tromechanical events such as clutch and mechanism engagements.
Electromechanical Control Systems: The HP 7090A can measure the
response of a system to a stimulus; a typical use would be exciting the
system with a step function and using the measured response to deter-
mine damping ratio and the natural frequency of the control system.
Material Testing: The HP 7090A can record classic stress-strain
curves, particularly those obtained from destructive testing. The data
is stored in a buffer, so even though the sample has been destroyed,
the data can be viewed and rescaled in several different ways.
Automatic Test: When linked to an HP 9000 Series 200 computer,
the HP 7090A is a good, inexpensive learning tool for small compa-
nies considering automatic test systems. Applications include envi-
ronmental and production line testing and proof of performance
records.

Measurement Graphics Software
HP 17090 Measurement Graphics Software is designed to access
the full capabilities of the HP 7090A Measurement Plotting System
and integrate it into computer system applications. This software is
compatible with properly configured Series 200 and Series 300 com-
puters. The computer system must have ten softkeys, a knob, and sep-
arate displays for alpha characters and graphics. The main user
interface with this software is through 10 softkeys on the computer’s
keyboard and a knob.
Program Capabilities: There are six main functional areas of Mea-
surement Graphics Software:
® measurement setup
® measurement ® storage and retrieval
e display ® data manipulation
Measurement Graphics Software helps you use the HP 7090A’s
features easily and efficiently, and it provides storage, annotation and
data transformation capabilities not available on the HP 7090A unit
alone.
Friendly, Menu-driven Interface: Each menu allows the user to view
several parameters simultaneously. Series 200 and 300 softkeys and
cursor-control knob minimize keyboard input, and the “help” softkey
displays the available choices and ranges for each parameter setting.

® annotation

INPUTS

2ch,. DC 1o 1-10 Hz

PLOT

1 K BUFFERS

3ch,
DC 1o 3KHz

HP-I1B

3c¢ch, DC to 20-50 Hz

v

External System
(eg., Series 200 with 17090A Sotftware)

Possible data flow paths for the HP 7090A Measurement Plot-
ting System.

System Requirements
The following table lists the operating system, memory, and equip-
ment that are needed to use the software with the HP 7090.

Available Memory' Applicahle
Minimum Optimum HP 9000 Models

A BASIC 2.0 235K 470K HP 216
HP 226
HP 236
HP 220°

HP 17090 Operating
Version System

B BASIC 3.0 216K 433K HP 216
HP 226
HP 236
HP 220

[ BASIC 245K 470K HP 216
4.0/4.03 Hp 217°
HP 226
HP 236
HP 220°
HP 237°
Series 300**¢

" Memory required after loading BASIC and all necessary binary files. With minimum RAM, short
delays will be encountered when software subsysterns are swapped in memory.

2 Applicable when equipped with an HP 98203A/B Keyboard.

*Applicable when squipped with BASIC 4.03 and an HP 98203C Keyboard. The HP 220 may also
be used with BASIC 4.0 and an HP 98203A/B Keyboard.

* BASIC 4.03 is required when the computer is equipped with an HP 98203C Keyboard.

° The HP 46083A Knob is required when the computer is equipped with either an HP 46020A or
46021A Keyboard.

© The HP 98546A Display Compatibility Interface is required when the computer is equipped with a
single-plane monochrome bit-mapped display.
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Measurement Plotting System (cont’d)
Model 7090A

HP 7090A Panel Controls

Easy-to-read controls provide accurate feed-
back of recording conditions.

Annotation capability eliminates errors from

/hand annotation, and creates accurate
hardcopy records.

Controls allow the easy selection and move-
ment of pens. Scaling capability allows you
to design graphs to fit custom formats.

guessing about exact set-up parameters.
Ability to store set-up conditions decreases
set-up time for repeated experiments.

Ten thousand possible ranges eliminate/

Multiple trigger modes make viewing tran-/

sient and pre-trigger data easy; climinates
the search through strip chart/oscillographic
output for an event.

External connectors provide flexibility for
configuring experiments to meet your varied
measurement needs.

Three output channels allow you to measure -~

and view low-frequency phenomena at a
much lower cost than a traditional waveform
recorder.

Data display capability allows you to scan
the buffer, displaying current values on LCD
or labeling datapoints on graph.

-~




Specifications

Inputs
Number of channels
Type of input
Sensitivity
Sensitivity ranges
Zero offset
Zero offset ranges
Input impedence
Maximum input voltage
Maximum source resistance

Common mode rejection ratio

3

floating, guarded

SmV to 100 V full scale

41,000

+2 full scale or £100 V maximum
approximately 5% or range steps

1 Mohm, shunted by 45 pf (Nominal)
200 V, dc or peak

10 kohm

140 dB dc; 100 dB ac @ 60 Hz with
1 kohm unbalance in LOW terminal
and most sensitive range {at 25 C)

Electrical accuracy (@ 25 C, +1 scale offset maximum):

Constant inaccuracy
1 Vto 100 V range
5 mV to 500 mV range

Reading inaccuracy

Temperature coefficient
Constant inaccuracy
1 Vto 100 V range
S mV to 500 V range

Reading inaccuracy
Timebase
Buffer mode
Range
Number of ranges
Direct mode
Range
Number of ranges
Accuracy
Dynamic Performance
Slewing Speed (Nominal)
Direct mode
Plotting mode
Acceleration (Nominal)
Bandwidth (>3dB)

Peak capture
Memory per Channel
Size
Resolution
Trigger Characteristics
Internal Trigger

External Trigger

Manual Trigger
Display

+0.15% of range

increases from +0.15% of range

@ 500 mV to +0.26% of range @ 5
mVY

+0.055% of reading

+0.012% of range/degree C
increases from +0.012% or
range/degree C @ 500 mV to
+0.044% of range/degree C @ SmV
+0.01% of reading/degree C

30 milliseconds to 24 hours
4,700

1 second to 24 hours
3,700
+0.1%

127 em/s (50 in./s)

75 cm/s (30 in./s)

2 g constant

3 kHz for all full scale ranges
>20mV

2.6 kHz for all full-scale ranges
<20 mV

250 ps at fastest timebase range

1000 words
12-bits

Inside or outside window to capture
decaying repetitive signals, inside
resets with each reverse transition;
Above or below level, selectable over
the full-scale range in 1.0% of range
increments (NOMINAL);

Source, channel 1

BNC connector, TTL level or contact
closure to ground

Available from front-panel controls
Up to 100% pre-trigger capture, up to
24 hour post-trigger delay before
measurement start

Supplemental Characteristics

Writing System

Digital Plotting

6-pen carousel with automatic pen
capping

Fiber-tip pens for paper or
transparencies

Intelligence: over 40 HP-GL
instructions; five built in character
sets including ANST ASCIL, HP
9825, French/German, Scandinavian,

Media

Programming

Scope Output

Digital Voltmeter
(DVM) Mode

Pen Paosition
Data Display

External Pen Lift Control

Analog-to-digital

Real-time Clock

Environmental
Power Requirement

Size

Weight

Accessories Supplied
Interfacing and Programming Manual

Operator’s Manual
Pocket Guide

Spanish/Latin America

Front-panel controls: P1, P2; pen

position cursors; pen selection

Interface modes (user selectable):

listen only; listen/talk

Types: paper, overhead transparency

film

Sizes (switch-selectable): A4/A (210

x 297 mm, 8.5x 11in.); A3/B (297 x

420 mm, 11 x171in.)

HP-IB control of all recorder and

plotter functions

Software lockable front panel

Allows use of X-Y oscilloscope to

preview buffer contents

Connectors: 2 BNC, vertical and

horizontal

Output: —10Vto 10V (O V

corresponds to origin on chart);

refreshed every 15 ms

Resolution: 10-bit

Allows panel display of dc voltage

levels on selected channel input

Sampling rate: 1/sec (NOMINAL)

Allows cursor to move pen along

plotted buffer data on selected

channel, value shown on display, and

coordinate pair can be printed at

selected points.

BNC connector, TTL level or contact

closure to ground

Max. sampling rate: 33.3 k samples/s

Max. streaming rate over HP-IB:
ASCII  Binary

1 channel 167/s  500/s

1 channel plus 143/s  333/s

trigger
3 channels 59/s 167/s
3 channels plus ~ 59/s 167/s
trigger

Functions: second, minute, hour, day,

year

Controls: front-panel set, battery

(lithium) backup

Accuracy: +4 sec/day @ 25C

Operating temperature: 0-55 C

Source: 100, 120, 220, 240 V ac

-10%, +5%

Frequency: 48-66 Hz

Consumption: 140 W

Height: 205.5 mm (8.1 in.)

Weight: 575.0 (22.6 in.)

Depth: 465.0 (18.3 in.)

Net: 15.7 kg (34.5 lbs)

Shipping: 23.6 kg (18.3 lbs)

Part Number
07090-90001
07090-90002
07090-90004

An assortment of pens and media are also shipped with each HP 7090A unit
sold. Paper size and power cord are determined by destination.

Ordering information Price
HP 10833A or 45529A HP-IB (IEEE-488) 1-meter cable $80.00
HP 10833B or 455298 HP-1B (IEEE-488) 2-meter cable $90.00
HP 7090A Measurement Plotting System $5200.00
Option 910 (duplicate set of manuals) $100.00
HP 17090A /B/C Measurement Graphics Software
Option 630 (3.5 in. disc size) $700.00
Option 655 (5.25 in. disc size) $700.00
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Recorder/Plotter Selection Guide

The following pages list reccommended graphics output devices for over 100 HP instruments. HP instruments designed with microprocessors can
control plotting from front-panel buttons or menu-driven softkeys. If your instrument has this capability, it will be listed with a “direct to plotter”

output capability.

Other HP instruments require the appropriate controller and software in order to send graphics output to the plotter. These devices are indicated
by “indirect to plotter” output capability. If the system includes or requires a particular controller, that controller is indicated. Voltage and penlift
for instruments with analog output are also listed.

(To order the ColorPro plotter ask for the HP 7440A.)

X-Y Recorder Outputs Recom-
Plotter mended
HP Instrument Output Capahility* Software Support Yoltage Peniift HP Models
PC Instruments Indirect to plotter Data Aquisition 74754
Software: HP 150, ColorPro
HP 148554; IBM PC,
HP 14856A
1417 Spectrum Analyzer System Direct to recorder X-5t05V YES 7090A
YOto-8V (14 V pen up, 0 V pen down)
415E SWR Meter Direct to recorder YOtolV NO 7090A
432A/B/C 436A/438A Power Meters Direct to recorder YOtolV NO 7090A
853A Spectrum Analyzer Display Direct to recorder Front-panel controls X-5t05V YES 70904
graticule and/or trace YOto 8V (15 V pen up, O V pen down) 7475A
(no annotation) 7550A
Direct to plotter (LO) ColorPro
1040A UV/VIS LC Detector Indirect to plotter HP 10404 opt. 631 7475A
software available 7550A
ColorPro
1090A Liquid Chromatograph Indirect to plotter. HP software included 7475A
System includes HP 858 7550A
ColorPro
3046A/B/S Selective Level Measuring Indirect to plotter Customer software required 7090A
Systems 7475A
ColorPro
3047A/S Spectrum Analyzer Systems Indirect to plotter HP software included with 7475A
30478 7550A
3054A/C/DL/S Data Acquisition Systems Indirect to plotter Customer software required for 7475
3054C/DL 7550
ColorPro
3314A Function Generator Direct to recorder X-5to5V YES 7090A
3325A Synthesizer/Function Generator Direct to recorder X0to 10V ﬁf 7090A
3326A Two Channel Synthesizer Direct to recorder X0to 10V YES-TTL 7090A
3335A Synthesizer/Level Generator Direct to recorder X0to 10V NO 7090A
3336A/B/C Synthesizer/Level Generator Direct to recorder X0to 1OV YES-TTL 7090A
3350A/3357A/8 Lab Automation System Indirect to plotter. HP 19135C CPLOT/3350 software 7475A
System includes HP 1000 available 75504
3421A Data Acquisition/ Control Unit Indirect to plotter Customer software required 7475A
ColorPro
3497A/S Data Acquisition/ Control Indirect to plotter Customer software required 7475A
System ColorPro
3561A/62A,/655 Dynamic Signal Analyzer Direct to plotter (05) Front-panel control duplicates screen 7090A
or image to plotter. Software similar to 7475A
indirect to plotter 3577, also adds annotation 7550A
ColorPro
3575A Gain/Phase Meter Direct to recorder Y1 10 mV/degree NO 7090A
Y2 10 mV/dB
3577A Network Analyzer Direct to plotter (LO) Front-panel control duplicates screen 7090A
or imege to plotter. Menu-driven software 7475A
indirect to plotter provides selectable graticule, trace, 7550A
annotation, pen number, line type. ColorPro
3580A Spectrum Analyzer Direct to recorder X0to5V YES 7090A
YOto5V Contact closure to ground
during sweep
3581A Wave Analyzer Direct to recorder X0to5V YES 7090A
3581C Selective Voltmeter YOtoSV Contact closure to ground
during sweep
35824/5 Spectrum Analyzer Direct to recorder Customer software required X0t 525V 7090A
Y0to525V Contact closure during sweep 7475A
Indirect to plotter ColorPro

*“Indirect 1o plotter’” requires an appropriate controller and software. “Direct to plotter” may require an address of 05 or L0 (listen only).
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X-Y Recorder Qutputs Recom-
Plotter - mended
HP Instrument Output Capability* Software Support Yoltage Penlift HP Models
3585A Spectrum Analyzer Direct to recorder HP software available X0to10V YES 7090A
YOto 10V TIL 74754
indirect to plotter ColorPro
3586A/B/C Selective Level Meter Indirect to plotter Customer software required C7?7?’A
olorPro
37085 Noise and Inteterence Test System Indirect to plotter HP software available 7475A
(HP 37080 A/B/C/R) 7090A
ColorPro
3712A MLA Receiver Direct to recorder X-5t05V YES 7090A
Y-5t5V
37708 Telephone Analyzer Direct 1o recorder (Special X0tobV NO 7090A
graph paper available) Y-5to5V
3776A/B PCM Terminal Test Set Direct to recorder 7090A
or 7475A
Direct to plotter (LO) 75504
ColorPro
3780A Error Measuring Set Direct to recorder YOtolmA NO 7090A
into 10Kohm max
38524 Data Acquisition/Control Unit Indirect to plotter HP 444584 software available 74754
4061A/S Semiconductor Component Test System Indirect to plotter HP software included with 7475A
40615 ColorPro
4062B/S Semiconductor Parametric Test System Indirect to plotter Customer software required c7f7?)A
olorPro
4063A/$ Semiconductor Indirect to plotter HP software included 7475
Parametric Analysis System 75504
ColorPro
4064A/S DLTS Analysis Indirect to plotter HP software included 7475A
System 75504
ColorPro
41408 pA Meter/DC Voltage Source Direct to recorder Customer software required X —150 to 51(3/ v YES ;g?g:
-5to
Indirect to plotter ColorPro
4145A Semiconductor Parameter Analyzer Direct to plotter (LO) Front-panel controls select 7475A
{race and/or graticule, fixed 75504
characters ColorPro
4191A RF Impedance Analyzer Direct to recorder Customer software required X0tolV NO 7090A
(with Option 004) Yl0tolV 7475A
Y20t01V ColorPro
(Option 004 not required) Indirect to plotter
4192A LF Impedance Analyzer Direct to recorder Customer software required X-1tolV YES 7090A
Y-ltolV TIL 74754
Indirect to plotter (low level at pen down) ColorPro
4193A Vector Impedance Meter Direct to recorder Customer software required X0tolV YES 7090A
Y1O0tolV 7475A
Indirect to plotter Y2-1tolV ColorPro
4194A Impedance Direct to plotter Front-panel control T475A
Gain-Phase Analyzer duplicates screen image 75504
to plotter. Graticule, ColorPro
traces are selectable
4280A 1 MHz C Meter/C-V Plotter Direct to recorder HP software avaiiable X-10to 10V YES 7090A
) Y-10to 10V 74754
Indirect to plotter ColorPro
51804 Waveform Recorder Direct to recorder Front panel controls provide X -1to0V YES 7090A
5182A Waveform Recorder Generator ) fixed graticule, trace, Y-1toOV Ovand 5V) 7475A
Direct to plotter (LO) annotation; 51800A Waveform 75504
o Measurement Library also
Indirect to plotter available.
5180T/U Direct to plotter Front panel controls provide 7090A
5183T/U Waveform Recorders Indirect to plotter user selectable graticule, trace, 7147548
and annotation. Waveform 75504
measurement library also ColorPro
available.
5390A Frequency Stability Analyzer Indirect to plotter HP software provides graticule, 74754
trace, and characters
54100A/D Direct to plotter 70904
4110016 2 igan Osciloscope F 7475
, 75504
54201A/0 Digitizing Oscilloscope ColorPro
5427A Digital Vibration Test Control System Direct to plotter (05) Front-panel controls select 70904
fixed-format graticule, trace, 7475A
and/or characters 75504
552865,/885 Dimensional Metrology Analysis Systems Indirect to plotter. Menu-driven software provides 7475A
System includes HP 85 fixed-format plots with graticule] ColorPro
and characters, selectable
trace, title block, and vertical
scale
59654 Infrared Detector Indirect to plotter HP 599654 software available 74754
for series 300. C7?5?)A
olorPro

*“Indirect to plotter” requires an appropriate controller and software. ‘‘Direct to plotter” may require an address of 05 or LO {listen only).
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Recorder/Plotter Selection Guide (cont’d)

X-Y Recorder Outputs Recom-
Plotter mended
HP Instrument Output Capability* Software Support Voltage Penlift HP Models
5987A/59708/95C/87A/88A GCMS Systems Indirect to plotter. System | 59872A software available 7475A
includes HP 1000, Series 200 or 7550A
Series 300. ColorPro
6901S Measurement and Analysis System Direct to plotter (05) Menu-driven software provides 7475A
fixed-format plots with graticule
and characters, selectable trace
6940B/42A Multiprogrammers Indirect to plotter Customer software required 7475A
ColorPro
69425 Computer Aided Test System Indirect to plotter Customer software required 7475A
ColorPro
6944A/S Multiprogrammer Indirect to plotter Customer software required 7475A
ColorPro
71000 Series Modular Direct to plotter 7475A
Spectrum Analyzers 7550A
ColorPro
8116A Pulse/Function Generator Direct to recorder X0to10V YES 7090A
(with Option 001) (1.5 V/decade) L
81654 Programmable Signal Source Direct to recorder X0to299V NO 7090A
(with Qption 002) (1 V/decade)
83404 Synthesized Sweeper Direct to recorder X0tol0V YES 7090A
83508 Sweep Oscillator Direct to recorder X0tolOV YES 7090A
8405A Vector Voltmeter Direct to recorder Yl0tolV NO 7090A
Y2-5t05V
84108 Network Analyzer System — The following plug-ins are part of the 84108 system:
8412A Phase-Magnitude Display Direct to recorder Y1 50 mv/dB NO 7090A
Y2 10 mV/degree
84144 Polar Display Direct to recorder X-251025V NO 7090A
Y-251025V
84088B/S Automatic Network Analyzer Indirect to plotter HP software duplicates screen 7475A
image onto plotter 7550A
ColorPro
8450/51A/52A Diode Array Spectrophotometers Direct to plotter Selectable graticule, trace, and 7475A
characters 75504
84524 Diode Array Spectrophotometer Direct to plotter Selectable graticule, trace, and 7475A
characters. 75504
ColorPro
8505A Network Analyzer Direct to recorder HP software provides graticule, X0to7.5V YES 7090A
! trace, and characters Y -1.25t0 1.25V 200 mA current sink 7475A
Indirect to plotter 7550A
ColorPro
8507D/S Automatic RF Network Analyzer System Indirect to plotter HP software provides graticule, 7475A
trace, and characters 7550A
ColorPro
8510A Network Analyzer Direct to plotter Front-panel controls 7475A
select graticule, trace 7550A
characters, pen and quadrant ColorPro
8557A/58B/59A Spectrum Analyzers Direct to recorder X-5t05V YES 7090A
. ) YOto 8V (15 V pen up, 0V pen down) 7475A
With 8534 Display Direct to plotter {with 8534 and 180 maintrames)
8565A Spectrum Analyzer Direct to recorder X-5t05V YES 7090A
YOto .8V (15 V pen up, 0V pen down) ColorPro
8566B,/5/68B/S Spectrum Analyzers Direct to recorder HP 85862/63 software X0tolOV YES 7090A
. packages available YOtolOV (15 V pen up, O V pen down) 74754
Direct to plotter ColorPro
85698/8570A Spectrum Analyzers Direct to recorder Front-panel controls select X-5to5V YES 7090A
. graticule, trace, and/or YOto 8V (15 V pen up, 0 V pen down) 7475A
Direct to plotter characters 7550A
ColorPro
8620C Sweep Oscillator Direct to recorder X0toloV YES 7090A
(5 V pen up)
8642A /B Synthesized Signal Generator Direct to recorder X0tolOV YES-TTL 7090A
8660C Synthesized Signal Generator Direct to recorder X0to8V . YES 7090A
(with Option H24)
8662A/63A/73B/C/D Synthesized Signal Generators Direct to recorder X0tol0V YES-TTL 70904
8683A/8/0/84A/8/D Signal Generators Direct to recorder X0to 10V NO 7090A

*“Indirect to plotter” requires an appropriate controller and software. “Direct to plotter” may require an address of 05 or LO (listen only).
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X-Y Recorder Qutputs Recom-
Plotter mended
HP Instrument Output Capability* Software Support Voltage Penlift HP Models
8750A Storage-Normalizer Direct to recorder X0tolV YES 70904
Y-4todV (open collector driver, 20 V max)
8753A Network Analyzer Direct to piotter 7475A
7550A
7090A
ColorPro
8754A Network Analyzer Direct to recorder OtolV YES 70904
Y-41t0 4V (5 Vpen up, 0V pen down)
87558 Scalar Network Analyzer System Direct to recorder Y-4t04V YES 7090A
XO0toloV (open collector driver, 20 V max)
8757A/5 Automatic Scalar Network Analyzer Direct to plotter HP 8757A has softkeys 7090A
with custom plot capability. 7475A
HP 87575 has menu-driven 7550A
software. ColorPro
8756A/5 Automatic Scalar Network Analyzer Direct to plotter 8756A provides meny-driven 74754
softkeys, 8756S has menu- 75504
driven software to select ColorPro
graticule, trace, and/or
characters (rev. 1 does not
include 75504 in ID table
8900C/D Peak Power Meter Direct to recorder YOtolV NO 7090A
89038 Audio Analyzer Direct to recorder Customer software required® X0tolQV YES 7090A
YOtoloV 7475A
Indirect to plotter ColorPro
89534/ Transceiver Test System Indirect to plotter Customer software required” C7;17%A
olorPro
8955A/S RF Test System Indirect to plotter Customer software required* TAT5A
89708 Noise Figure Meter Direct to recorder Special functions X0tobV YES 7090A
) control plotter YO0tobV A T4754
Direct to plotter ColorPro

*“Indirect to plotter” requires an apropriate controlier and software. “Direct to plotter’” may require an address of 05 or LO {listen only).
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DIGITAL MULTIMETERS

Optimize Measurements for Your
Application Needs

Hewlett-Packard offers multimeters for
HP-IB, rack-and-stack test systems to satisfy
a wide range of measurement requirements.
Your selection depends primarily on the ac-
curacy you need. In many cases, these mul-
timeters are significantly faster than other
solutions at the accuracy needed.

All these system multimeter solutions pro-
vide measurements of DC and AC voltage,
resistance, and DC and AC current. Low
cost frequency and period measurements are
also available.

In addition to computer-aided test, the
HP 3458A multimeter has the accuracy to
address metrology/standards lab applica-
tions, and the digitizing speed to address

high-resolution digitizing. The HP 3457A
multimeter handies most application needs in
computer-aided test systems. For low-cost
HP-IB systems, the 35 to 5'-digit HP
3478A satisfies many measurement require-
ments without putting a big dent in your in-
strumentation budget.

Increase Test Throughput

Increase your test capacity by reducing the
time for each test.

In most system applications, interactions
with the computer and other HP-IB instru-
ments have just as much impact on test
throughput as reading rates of the multime-
ter. Most functional tests are a series of tests
that require function changes, and voltage or

resistance range changes. Also, transfer rates
of data must be fast to reduce traffic on HP-
IB. With all these factors taken into consid-
eration, you will find that the HP 3458A
multimeter increases your test capacity with-
out having to increase the number of test sys-
tems.

HP multimeters also provide math, stor-
age of entire test sequences, reading memory,
interrupts, and limit testing to increase test
throughput. Finally, HP’s system multime-
ters have a “Voltmeter Complete” pulse out-
put to increment channels on external
scanners or switches, without the delay of a
computer command. Flexible triggering
gives you the ability to ensure that measure-
ments are properly synchronized with the de-
vice under test.



Increase Up-time

Hewlett-Packard’s quality philosophy fo-
cuses on continuous process improvement.
Although we continue to improve, perfection
is the goal. To achieve this goal, we apply sci-
entific methods and data to all processes,
where everything is considered a process.

This philosophy requires participation by
everyone working together toward a common
goal. Improvements in quality result from
better designs and careful attention to im-
provements in production. The anticipated
result is that we continue to satisfy our cus-
tomers by exceeding their needs and expecta-
tions.

HP’s field-proven multimeters are already
living up to such ideals. In keeping with
precedents set by the HP 3468A/B and
HP 3478A, the HP 3457A and 3458A mul-
timeters include quality and reliability with
the performance you need. As one way of
demonstrating this reliability, HP offers
three years of hardware support as an option,
at a surprisingly low incremental price.
Whether you take advantage of this option or
not, you can expect HP reliability that keeps
your test system up and running for a long
time.
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SYSTEM DMMs BENCH DMMs
34587 3457A 3478A 3468A/8
HP Model page 94 97 100 104
DC VOLTAGE
Accuracy
1 Yr Best Full Scale
(parts per million) 5.1 27 197 200
{Opt 002)
Resolution (nanovolts) 10 10 100 1000
Maximum Reading Rate
at 5/, digits
(readings per second) 50,000 360 44
Maximum Range {volts) 1000 1000 300 300
(HP 444974)
RESISTANCE
Accuracy
1 Yr Best Full Scale
(parts per million) 10.5 52 167 180
Resolution (microhms) 10 10 100 1000
AC VOLTAGE
Bandwidth 1 Hz to 10 MHz 20Hzto | MHz 20 Hz to 300 kHz 20 Hz to 300 kHz
FUNCTIONS DC&ACV,2-and4w | DC&ACV,2-and4w | DC&ACV, 2-and 4- DC&ACV, 2-and 4
0, Offset-compensated | @, Offset-compensated | we, DC & AC |, & HP-IB | wi2, DC & AC | and HP-
0,DC&ACH, 2. DCAACH, IL
Frequency, Period, Frequency, Period,
Math, Test Math, Test sequence
sequence storage, storage, 1 kbyte
Ratio, 20 kbytes reading memory, & HP-
reading memory, -
Digitizing, & HP-IB
OPTIONS Opt 001 Opt 700 Opt W30 Opt 001
Expanded reading CliL 3 yr hardware Rechargeable battery
memory to 148 Opt W30 spport Opt W30
kbytes, 3 yr hardware 3 yr hardware
Opt 002 support support
High stability 444974
(4 ppm/yr), 1000 V attenuator
pt 005 44431A
Waveform analysis Armature relay
library mux
Opt W30 444927
3 yr hardware Reed relay mux
support
BASE PRICE $5900 $2950 $995 $750
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DIGITAL MULTIMETERS

A System Multimeter with Both High Speed and High Accuracy

Model 3458A

FUNCTHIN  RANGE

Model 3458A

The HP 3458A multimeter shatters long-standing performance
barriers of speed and accuracy on the production test floor, in R&D,
and in the calibration lab. The HP 3458 A is simply the fastest, most
fiexible, and most accurate multimeter ever offered by Hewlett-
Packard. In your system or on the bench, the HP 3458A saves you
time and money with unprecedented test system throughput and ac-
curacy, seven function measurement flexibility, and low cost of own-
ership.

High Test System Throughput

High Resolution Digitizing

NUMERIL / USER

Select a reading rate of 100,000 readings per second for maximal
test throughput. Or achieve highest levels of precision with up to
8!/ digits of measurement resolution and 0.1 part per million transfer
accuracy. Add to this, programming compatibility through the Hew-
lett-Packard Multimeter Language (HPML) and the HP 3458A’s
simplicity of operation and you have the ideal multimeter for your
most demanding applications.

Calibration Lab Precision

Faster Testing
e Up to 100,000 readings/sec

® Programmable integration times from
500 ns to 1 sec

Greater Test Yield
e More accuracy for tighter test margins
o Up to 8/ digits resolution

Greater Waveform

Resolution and Accuracy

e Internal test setups >200/sec ® 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 memory

Flexible Digitizing Software

Superb Transfer Measurements

® 8!/ digits resolution

e 0.1 ppm dc Volts linearity

e 0.1 ppm dc Volts transfer capability
e 0.01 ppm rms internal noise

Longer Up-Time

e Two-source (10V, 100kQ) calibration,
including ac

o Sclf-adjusting, self-verfying auto-cali-
bration for all functions and ranges, in-

o Powerful, easy-to-use analysis software
for HP 9000 Series 200/300 Com-
puters

e Subprograms for waveform acquisi-
tion, data transfer, FFT, IFT, and data

Extraordinary Accuracy

® 0.6 ppm for 24 hours in dc Volts

e 2.2 ppm for 24 hours in Ohms

¢ 100 ppm mid-band ac Volts

e § ppm (4 ppm optional) per year volt-

cluding ac presentation age reference stability
HP 3458A Multimeter Performance Features

dc Volits ac Volts ac Current
e 5Sranges: 0.1 Vto 1000 V ® 6 ranges: 10 mV to 1000 V ® Sranges: 100 uAto 1 A
e 8!/ to 4!/ digit resolution e 1 Hz to 10 MHz bandwidth e 10 Hz to 100 kHz bandwidth
e Up to 100,000 readings/sec (4'/: digits) e Up to 50 readings/sec with all readings to e Up to 50 readings/sec
e Maximum sensitivity: 10 nV specified accuracy e 500 ppm 24 hour accuracy
e 0.6 ppm 24 hour accuracy e Choice of sampling or analog true rms
e 8 ppm (4 ppm optional)/year voltage techniques

reference stability e 100 ppm best accuracy
Ohms dc Current Frequency and Period
® 9 ranges: 10Q to 1GQ e Branges: 100nAto]l A ® Voltage or current ranges
e Two-wire and four-wire Ohms with off- e Up to 3,500 readings/sec (5'4 digits) e Frequency: 1 Hz to 10 MHz

set compensation e Maximum sensitivity: 1 pA e Period: 100 ns to 1 sec
o Up to 50,000 readings/sec (5% digits) & 13 ppm 24 hour accuracy e 0.01% accuracy

[

e Maximum Sensitivity: 10uQ
® 2.2 ppm 24 hour accuracy

ac or dc coupled
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DC Voltage Accuracy Transfer Accuracy
1 Year 10 Min Tref +0.5°C
Maximum Input (ppm of Reading (ppm of Reading
Range  Full Scale  Resolution  Impedance | + ppm of Range) Conditions +ppm of Range) Conditions
100 ® Specifications for NPLC 100 o NPLC = 100
mv 120.00000 10 nv 10 G 9+10 within 24 hours and £1°C of last 05+05 & Following 4 hour warm-up. Full
ACAL; TCAL +5°C. scale to 10% of full scale.
o For High stability (Option 002) ® Measurements on the 1000 V
v 1.20000000 10 nV 10 G 8+1 subtract 1.5 ppm of Reading 03+01 range are within 5% of the initial
from 90 day, and 4 ppm of measurement value and following
Reading from 1 or 2 year measurement setting.
10V 12.0000000 100 nV 10 GO 8+0.2 accuracy. 0.05+ 0.05 o Tref is the starting ambient
® Add 2 ppm of reading additional temperature.
error for HP factory traceability o Measurements are made on a
100V 120.000000 1gaV 10MQ 1% 10+ 03 of 10 V dc to US NBS. 05+0.1 fixed range using accepted
Traceability error is the absolute metrology practices.
error relative to National
1000V 1050.00000 10 pV 10MQ 1% 10+ 0.1 Standards associated with the 15+0.05
source of last external
calibration.
Noise Rejection (dB)’
AC NMR? AC ECMR DC ECMR
NPLC <1 0 90 140
NPLC >1 60 150 140
NPLC >10 60 150 140
NPLC >100 70 160 140
NPLC = 1000 80 170 140

'Applies for 1 k@ unbalance in the LO lead and +0.1% of the line frequency currently set for
LFREQ.

2For line frequency +1%, ACNMR is 40 dB for NPLC > 1, or 80 dB for NPLC > 100. For line fre-
quency +5%, ACNMR is 65 dB for NPLC >100.

Maximum Input

Rated Input Non-Destructive

Hi to LO +1000 V pk +1200 V pk
L0 to Guard +100 V pk +350 V pk
Guard to Earth +500 V pk +1000 V pk
Resistance Accuracy
Four-Wire Ohms?
One Year

Range {ppm of Reading + ppm of Range) Conditions
100 15+5 o NPLC 200; OCOMP ON
100 @ 12+5 o Within 24 hours and
1 kQ 10+05 +1°C of last ACAL; Tcal
10 kQ 10+ 05 +5°C.
100 kQ 10405 o Add 3 ppm of reading
1 MQ 15+2 additional error for HP
10 Mg 50 + 10 factory traceability of 10
100 MQ 500 + 10 k& to US NBS.
168 0.5% + 10 Traceability is the

absolute error relative to
National Standards
associated with the
source of last external
calibration.

"Two-Wire Ohms Accuracy
Add 250 MQ ta the four-wire ahms accuracy.
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DIGITAL MULTIMETERS

A System Multimeter with Both High Speed and Accuracy (Cont’d)

Model 3458A
AC Voltage Accuracy
(Synchronously Sub-sampled
Mode)
24 hrto 2 Year
40 Hz to
1 kHz

Maximum Input (% of Reading +

Range Full Scale Resolution Impedance % of Range) Conditions

® Specifications apply

10mv  12.00000 100V 1 M2 +15% with 0.02 + 0.011 full scale to 10% of
<140 pF full scale, DC <10%
f AC, si
100 1200000 1000V IMQL1Shwith 000740002  inou’crest factor =
mv <140 pF 1.4. Within 24 hours
1V 1.200000 1V IMRxl5%with 000740002  and =1°C of fast
<140 pF ACAL.
. ® Peak (AC + DC) input
10V 1200000 104V 1 M2 +2% with 0.007 + 0.002 fimited to 5 x full
<140 pF scale for all ranges in
100V 1200000 1004V 1 MR +2% with 00240002 _ ACVfunction.
<140 pF ® Add 2 ppm of reading
) additional error for
1000V 1050.000 ImV 1 MQ+2% with 0.04 4+ 0.002 HP factory
<140 pF traceability of 10 V
DC to US NBS.
Maximum Input
Rated Input Non-Destructive
Hlto LO +1000 V pk +1200 V pk
LO to Guard +200 V pk +350 V pk
Guard to Earth +500 V pk +1000 V pk
Volt-Hz Product 1x 108

Throughput

Front/Rear Panel Description

Display

® Bright, easy-to-read, vacuum flourescent display

® 16 character alpha-numeric display to easily read data, messages,
and commands

Standard Function/Range Keys

e Simple to use, for bench measurements of dcV, acV, Ohms, current
frequency and period

® Select autorange or manual ranging

Menu Command Keys

e Immediate access to eight common commands

e Shifted keys allow simple access to complete command menu

Numeric/User Keys

e Numeric entry for constants and measurement parameters

o Shifted keys (fO through f9) access up to ten user-defined setups.

Volts/Ohms/Ratio Terminals

o Gold-plated tellurium copper for minimum thermal emf

® 2-wire or 4-wire Ohms measurements

o dc/dc or ac/dc ratio inputs

Current Measurement Terminals

e Easy fuse replacement with fuseholder built into terminal

Guard Terminal and Switch

e For maximum common mode noise rejection

Front-Rear Terminal Switch

e Position selects front or rear measurement terminals

External Output
* Programmable TTL output pulse with
5 modes for flexible system interface
¢ Defaults to a voltmeter complete pulse

Rear Input Terminals

Maximum Reading Rates

Measurement System Speed

» [‘or convenient

system use

100,000 readings/sec at 4!/ digits (16 bits)
50,000 readings/sec at 5'% digits
6,000 readings/sec at 6 digits
60 readings/sec at 7'/ digits

6 readings/sec at 8'/2 digits

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

External Trigger Input

HP-IB Interface Connector

Ordering Information Price
HP 3458A Multimeter (with HP-1B, 20k bytes reading $5%900
memory, and 8 ppm stability)

Option 001 Extended Reading Memory (Expands total $500
to 148k bytes)

Option 002 High Stability (4 ppm/year) Reference $800
Option 005 Waveform Analysis Library for HP Series $400
300 Computers with BASIC 4.0 or greater

Option W30 Two additional years Return-to-HP hard- $160
ware support

Option 907 Front Handle Kit 351
Option 908 Rack Flange Kit $31

Option 909 Rack Flange Kit (with handles) $73



DIGITAL MULTIMETERS

3'/2 to 6'/2 Digit DMM with Extended Resolution to 7'/: Digits

e Over 1350 Readings/sec at 3'/2 Digits
e Seven Functions—DCV, ACV, DCI, ACI, Ohms,
Frequency and Period

HP 3457A

SYSTEMS

Description

The HP 3457A has seven functions with 3'/2 to 6!/ digits of resolu-
tion extendable to 7'/ digits at reading rates from | reading every 2
seconds to 1350 rds/s and basic DC volts accuracy as good as 5 ppm.
In addition, the input of the HP 3457A can be expanded up to ten
channels with either of the optional plug-in multiplexer assemblies.
On the bench, the front panel operation is extremely flexible and com-
prehensive. In systems, the Hewlett-Packard Interface Bus (HP-IB)
is standard.

Powerful Measurement Management

The HP 3457A combines superb analog measuring capability with
equally powerful measurement management. More than 1000 read-
ings or whole measurement sequences can be stored in the HP 3457A
for convenient and fast measurement throughput. The present dmm
setup can be stored in the non-volatile state memory for convenient
reconfiguration of the dmm.

Additional power from math functions can be obtained by using
PASS/FAIL limit testing, NULL, SCALE, THERMISTOR
linearization, and others. The power of total electronic calibration,
including AC volts, makes it easy to maintain instrument perform-
ance.

System Features

Keeping with HP’s long tradition of systems oriented digital mul-
timeters, the HP 3457A has all the systems features you’ve come to
expect plus more to make interfacing to your computer even easi-
er—features like flexible formatting of ASCII, 16 bit binary, or 32 bit
binary data and buffer memory so that you can take measurements
with the HP 3457A at its highest speed. In addition, you’ll find the
VOLTMETER COMPLETE output and EXTERNAL TRIGGER
input signals ideal for synchronizing other instrumentation with the
HP 3457A. Finally, programmable front-rear terminal switching lets
you measure two separate inputs without a scanner.

Hewlett-Packard Multimeter Language (HPML)

Another first for the HP 3457A DMM is an easy-to-use dmm lan-
guage—HPML. Designed so that software written for today’s mul-
timeter will fit tomorrow’s, HPML only asks you to define the
parameters necessary to accomplish your measurement. For example,
if you want to make a measurement on a 9 volt DC signal with 0.01%
resolution, the command sequence is “DCV 9,.01”.

HP Model 3457A

e Three Plug-in Multiplexer Options
e DC Sensitivity to 10 Nanovolts
e Outstanding Combination of Performance and Price

Control Interface Intermediate Language (CIIL)

With Option 700, the HP 3457A responds to standardized DMM
CIIL commands via HP-1B. Physically and functionally identical to
the standard HP 3457A, Option 700 adds the CIIL command set
with a built-in Test Module Adapter (TMA) to the DMM’s standard
HPML. The HP 3457A is further enhanced by adding the functions
of AC and DC current measurement through CIIL through HP-IB.

Three Rear Panel Plug-In Options

Either one of three different optional assemblies may be used with
the HP 3457A for different measurement capabilities. Using the mul-
tiplexer assemblies will enable up to ten signal channels to be scanned
either sequentially or randomly. All of the functional capability of-
fered through the normal front and rear input terminals is available
for multiple inputs. Using the high voltage assembly allows single
channel measurement of either AC or DC voltages at the rear panel.

For measurement flexibility, the HP 44491A Armature Relay
Multiplexer Assembly offers eight two-wire channels and two cur-
rent/actuator channels. Under software control, the eight two-wire
channels can be reconfigured to four 4-wire ohm channels. The two
current channels offer automatic make-before-break switching so
that the path for current as high as 1.5 A is never broken. In addition,
these two channels can be used as external device actuator channels.
Each channel can switch up to 150 V. The general purpose multiplex-
er can close a channel and make a measurement at a maximum rate of
33 channels per second.

For higher speed scanning, the HP 44492A Reed Relay Multiplex-
er Assembly offers ten two-wire channels. The HP 44492A is useful
for switching dcV, acV, ac+dcV, two wire ohms, frequency and peri-
od measurement signals with a maximum amplitude of 125 V. The
Reed Relay Multiplexer can close a relay and make a measurement at
a maximum rate of 300 channels per second.

For measurement of voltages up to 1414 V peak, the HP 44497A
High Voltage Assembly offers a 1000:1 attenuator input (channel 1)
for the high voltage measurements. In addition, the other rear termi-
nal input (channel 0) can be utilized to perform conventional VDC,
VAC, Two-wire and Four-wire Ohms, Period, Frequency, DCI, and
ACI measurements. Using the HP 44497A with HP 3457A in the 6/
digit mode will yield a resolution of 1 mV for a 1000 V input. Imple-
menting the MATH Scale function will have the HP 3457A LCD
display the measurement results in the correct units of kilovolts.

97




98

DIGITAL MULTIMETERS

3'/2 to 6'/2 Digit DMM with Extended Resolution to 7'/2 Digits (cont’d)

HP Model 3457A

Abbreviated Technical Specifications
90 day, Tcal + 5deg.C

DC Voltage
Best 6'/2 Digit Accuracy'
+ (% Rdg + Cnts)
Range Maximum % of Count Error Input
Reading Reading Resistance
30mv 30.03000 mv 0.0040 365 10 G@
300 mv 303.0000 mv 0.0025 39 10 G
30V 3.030000 V 0.0017 6 10 G2
00V 30.30000 V 0.0035 19 10 M2
3000V 303.0000 v 0.0050 6 10 Mg

1. After 1 hr warm-up, integration time 100 PLC. Tcal is the temper-
ature of the calibration environment between 18 and 28 deg C.

DC Current
Best 61/2 Digit Accuracy*
+ (% Rdg + Cnts)
Range Maximum % of Count Error Input
Reading Reading Resistance
300 A 303.00004 0.02 104 10000
3mA 3.030000 mA 0.02 104 1000
30 mA 30.30000 mA 0.02 104 100
300 mA 303.0000 mA 0.07 204 12
1.0A 1.000000 A 0.07 604 0.19

1. After 1 hr warm-up, integration time 100 PLC. Tcal is the temper-
ature of the calibration environment between 18 and 28 deg C.

Resistance (2 and 4 wire ohms)?

Best 6/ Digit Accuracy’
+ (% Rdg + Cnts)

Range Maximum % of Count Current
Reading Reading Error Output

30 Ohm 30.30000 Ohm 0.0065 315 1mA
300 Ohm 303.0000 Ohm 0.0045 34 1mA
3 kOhm 3.030000 kOhm 0.0035 6 1 mA
30 kOhm 30.30000 kOhm 0.0035 6 100 pA
300 kOhm 303.0000 kOhm 0.0040 7 10 pA

3 MOhm 3.030000 MOhm 0.0055 12 1A
30 MOhm 30.30000 MOhm 0.0250 80 100nA
300 MOhm® 303.0000 MOhm 16 1000 100nA
3.0 GOhm? 3.030000 GOhm 16.0 1000 100nA

1. After 1 hr warm up, integration time 100 PLC. Tcal is the temper-
ature of the calibration environment between 18 and 28 deg C.

2. For two-wire ohms, add 200m Ohms to count error specifications.

3. For two-wire ohms only, Accuracy is specified following autocal
(ACAL), under stable conditions (+1 deg C).

Maximum Reading Rates (DCV, DCI, and Resistance up to 30

kOhm)?

Readings per Second-60Hz (50H2)
Power Line Maximum # Auto Zero Auto Zero NMR
Cycles® of Digits On 0off
10005 3, 300 1350 0
005 4/ 280 1250 0
B 51/ 140 (128) 360 (312) 0
1.0 62 26 (22) 53 (45) 60dB
10 oS 2.5(20) 4.8 (4.0) 80dB
100 Ty 25(0.2) 0.5 (0.4) 90dB

1. Using Math HIRES mode.

2. Reading rates are specified with zero delay, fixed range, display
off, and front panel off. The output is to internal reading memory
using single integer format and internal timer.

3. Integration Time in Power Line Cycles (PLC).

Common Mode Rejection (dB): (1 kOhm unbalance in low lead)

DC ECMR 140 dB; AC ECMR: <1 PLC, 76 dB; AC ECMR >1

PLC 156 dB, for 50, 60 Hz +.08%.

True RMS ACV and (AC+DC)V

Bandwidth: 20 Hz to | MHz

Crest Factor: 3.5 to 1 at full scale

Common Mode Rejection: (1 kOhm unbalance in LO): >76 dB, DC
to 60 Hz

Accuracy: (90 day)

Accuracy specified for sine wave inputs, >10% of range. DC com-
ponent <10% of AC component after 1 hr warm-up and within one
week of autocal. Integration time = 10 PLC. AC Band set to <400
Hz. DC coupled mode requires 2 hour warm-up.

{100 Hz to 20 kHz) Best 5/2 Digit Accuracy

+ (% Rdg + Cnts)

AC Coupled DC Coupled

Range Maximum % of Count % of Count Input
Reading Reading Error Reading Error Impedance

30mv 32.50000mV 0.13 116 0.17 364 IMOhm +1%
300mv 325.0000mV 0.13 116 0.17 364 shunted by
3.0V 3.250000 V 0.13 116 0.17 364 <90pf
30.V 32.50000 V 0.13 116 0.17 364
300V 303.0000 V 0.19 116 0.23 364

True RMS ACl and (AC+DC)I
Bandwidth: 20 Hz to 100 kHz Crest Factor: 3.5 to full scale
Accuracy: (90 day)

Accuracy specified for sine wave inputs, >10% of range. DC com-
ponent <10% of AC component after 1 hr warm-up and within one
week of autocal. Integration time = 10 PLC. AC Band set to <400
Hz. DC coupled mode requires 2 hour warm-up.

{100 Hz to 20 kHz) Best 5!/2 Digit Accuracy
+ (% Rdg + Cnts)

AC Coupled DC Coupled
Range Maximum % of Count % of Count
Reading Reading Error Reading Error
30mA 32.50000mA 0.25 290 0.3 1600
300mA 325.0000mA 0.25 290 03 1600
1.0A 1.000000 A 0.35 290 0.4 1600

Reading Rates (ACV and ACI)!

Readings per Second .60 Hz (50 Hz)
Power Line Maximum # Input <400 Hz Input >400 Hz
Cycles of Digits (Slow Response) (Fast Response)
0005 3l 1 9.5
.005 4, 1 9.5
1 5 1) 9.25(9.2)
1 612 1() 7.25 (6.9)
10 6i/2 0.7 (0.65) 20(L7)
100 6'/2 0.2(0.17) 0.25(0.2)

1. Reading rates are specified with preprogrammed delays, fixed
range, and Auto Zero on.

Frequency and Period: Mecasures the frequency or period of the
ac component of the ac or dc coupled voltage or current input. The
counter uses a reciprocal counting technique to give constant resolu-
tion independent of input frequency.
Input Impedance: Refer to AC voltage and current specifications.
Frequency Range: 10 Hz to 1.5 MHz (voltage input)
10 Hz to 100 KHz (current input)

Period Range: .1 s to 667 ns (voltage input)

.1st0 3.33 us (current input)
Sensitivity: 10 mV or 100 A (sinewave)
Triggering: Triggers and counts on zero crossings
Accuracy: (1 year)

Frequency Period +% of Reading
10 Hz to 400 Hz 1sto.025s 0.05
400 Hz to 1.5 MHz 025 s to 667 ns 00!

Maximum Reading Rate: 2.0 rdgs/s for integration time of 1 PLC,
AC Band >400 Hz, delay zero and math off, and fixed range.

Memory: 2139 available bytes that can be partitioned into 3 seg-
ments, one devoted to storing measurements, one devoted to storing
measurement subprograms, and one devoted to storing instrument
states.



Math Functions: The HP 3457A performs the following math
functions on the measurements—NULL, SCALE, OFFSET, RMS
FILTER, SINGLE POLE FILTER, THERMISTOR
LINEARIZATION, DB, DBM, % ERROR, PASS?FAIL LIMIT
TESTING, and STATISTICS. Two math functions may be used at
one time.

General Specifications

Operating Temperature: 0 to 55° C

Warmup Time: one hour to all specifications except where noted
Humidity Range: 95% R.H., 0 to 40° C

Storage Temperature: —40 to +75° C

Power: 100/120/220/240 V +10%, 48 Hz — 66 Hz, 220 V, £10%,
48 Hz to 66 Hz. Fused at .2A (115 V) or 0.08 A (230 V). <30 VA.
Size: 8% mm H (without removable feet) x.425mm W x 292mm D
(3.5 x 16.75” x 11.57). Height (with removable feet): 100 mm (47).
Allow 76mm (37) additional depth for wiring.

Net Weight: 5.05 kgm (11.1 1bs)

Shipping Weight: 9.3 kgm (20.5 Ibs)

Plug-in Options

HP 44491A Armature Relay Multiplexer Assembly Input Charac-
teristics: Eight two-wire armature relay channels and two cur-
rent/actuator channels. Maximum voltage (terminal-to-terminal or
terminal to chassis) 250 Vrms. Maximum current (per channel) —1.0
A DCor AC. Thermal Offset - 3u V. Closed channel resistance (end
of relay life) - <2 Ohms. Maximum switching and measurement
speed - 33 channels/second.

HP 44492A Reed Relay Multiplexer Assembly Input Characteris-
tics: Ten two-wire reed relay channels. Maximum voltage (terminal-
to-terminal or terminal-to-chassis) - 125 V peak. Thermal offset - 3
#V. Closed channel resistance (end of relay life) - <4 Ohms. Specified
for <100 kHz ac volts and frequency operation. Maximum switching
and measurement speed - 300 channels/second.

Armature Relay (44491A) Reed Relay (44492A)
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HP 44497A High Voltage Attenuator Assembly Input Character-
istics: Two relay channels, channel 1 devoted to high voltage mea-
surements. Maximum High-to-Low voltage of 1000 Volts DC or AC
rms. Maximum Low-to-Earth voltage of 350 V Peak Non-destructive
Overload voltage of 1700 V Peak, 1200 Volts DC. Attenuator accura-
cy to be added to HP 3457A range and function accuracy for total
accuracy.

99

DC 0.030% of reading
20Hz -1 KHz 2.8% of reading
1 KHz - 10 KHz 10.0% of reading

Note: One year accuracy applies to Tcal +5%, NPLC=1 or
greater. Specifications are for low-to-earth voltage less than 0.1 times
the High-to-Earth voltage.

Model 3457 A Multimeter $2950
*HP 44491A Armature Relay Multiplexer Assembly $470
*HP 44492A Reed Relay Multiplexer Assembly $470
*HP 44497A High Voltage Attenuator Assembly $390
Option 401: Side Handle Kit (P/N 5061-1171) $40
Option 700: CIIL Language $990
Option 907: Front Handle Kit (P/N 5061-1170) $51
Option 908: Rack Flange Kit (P/N 5061-1168) $32
Option 909: Rack Flange and Front Handle Kit (P/N $75
5061-1169)

Option 910: Extra Operating and Service Manual $110
Option W30: Two years of additional hardware support $80
Accessories:

HP 44490A Rack Slide Kit for 30 inch depth racks $230
HP 44493A Screw Terminal Connector for HP 44491A $63
includes strain relief and housing

HP 44494A Screw Terminal Connector for HP 44492A $63
includes strain relief and housing

HP 34118A Test Lead Kit 27
HP 34301A RF Detector Probe, 100 KHz to 700 MHz $80®
HP 34300A 40 Kv ac/dc Probe, dc to 300 Hz 90®
HP 34119A High Voltage Probe, 1000:1, AC & DC

Voltage Divider for up to 5000V $130@®
HP 44414A: Four Thermistor Pack 363 ®

*Plug-in options may be ordered and shipped separately without a HP 3457A mainframe. Unless
otherwise specified, the optional plug-in accessories will be shipped with the HP 3457A main-
frame.

‘® Fast Ship Product—see page 767.
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DIGITAL MULTIMETERS

Low Cost 32 to 52 Digit HP-1B Multimeter

Model 3478A

e 5 measurement functions
e Up to 90 readings/s

o Electronic calibration
e 100 nanovolt resolution

ity
i i

l DESIGNED FOR I
SYSTEMS

HP 3478A

Description

The HP 3478A is a low cost, full function, reliable DMM for sys-
tem measurements. Selectable 3'2 to 5% digit resolution and 5
autoranging functions offer flexibility in automated testing. The HP
3478 A measures dcV, true rms acV, 2- and 4-wire resistance, and dc
and ac current. Simple, fast electronic calibration eliminates all ad-
justments to provide a lower cost of ownership.

Low Cost of Ownership

The combination of an extremely reliable DMM with complete
electronic calibration and self-test gives you Jow cost of ownership.
The proven reliability of the HP 3478A is so good that Hewlett-Pack-
ard offers you two additional years of hardware service (Option W30)
for less than four percent of the purchase price of the DMM.

Pertormance

Selectable speed and resolution provide the right capability for
your measurement. The HP 3478A can perform production tests or
acquire experimental data at 90 readings/s with 3% digit resolution,
or take 35 readings/s with 130 dB of noise rejection using 4% digits.
The 5% digit mode offers 100 nVde and 100 pS2 resolution for precise
measurements. True rms with 300 kHz bandwidth and 4:1 crest fac-
tor provides reliable measurements of ac signals. Fast autoranging
makes the first reading useful and accurate.

Designed for Systems

Switchable front/rear inputs permit flexible system connections.
The Voltmeter Complete output and External Trigger input allow
synchronization of the HP 3478 A with a scanner for fast multiplexed
measurements without the delay of software commands. The test pro-
gram can write prompt messages or results on the alphanumeric dis-
play. The operator can respond by pressing the HP 3478A°s SRQ key
to interrupt the controller and start the next test. Built-in self-test
capability assures proper operation.

Electronic Calibration

Complete calibration of the HP 3478A is accomplished without
any internal adjustment or removing the instrument’s covers. Either
manually, from the front panel, or automatically over HP-1B, calibra-
tion is fast and easy. Connect your standards to the HP 3478A and,
during calibration, the calibration constants are stored in the HP

3478A’s non-volatile memory. The result is less calibration error and
lower calibration costs.

Specifications
DC Voltage
Input Characteristics
Maximum
Reading Resolution
Range (5% digit) 5% digit 4% digit 3% digit
30 mv +30.3099 mvV 100 nV 14V 10 4V
300 mv +303.099 mV ) 10 v 100 wv
3V +3.03099 v 10V 100 wv Imv
0V +30.3099 V 100 wV Imv 10 mV
300 ¥ +303.099 V I mv 10mv 100 mvV

Input resistance: 30 mV, 300 mV, 3 V ranges: >10° Q
30 V, 300 V ranges: 10 MQ 1%

Maximum input voltage (non-destructive): Hi to Lo: 303 Vrms or
450 V peak; Hi or Lo to Earth Ground: £500 V peak

Measurement accuracy: =(% of reading + number of counts).
Auto zero ON.

512 Digit Mode

TCal* +1°C TCal* 5 °C
Range 24 Hour 90 Day 1 Year
30 mV 0025 + 40 0.0275 + 40 0.035+ 40
300 mvV 0.004 + 4 0005 + 5 0007+ 5
3V 0003+ 2 0004 + 2 0.006 + 2
30V 0004 + 3 0005 + 4 0007+ 4
300 v 0.004 + 2 0005 + 2 0.007 + 2

*Tcal is the temperature of the environment where the HP 3478A was calibrated. Calibration
should be performed with the temperature of the environment between 20°C and 30°C. 24 hour
accuracy relative to calibration standards.

42 and 32 digit mode: accuracy is the same as 5% digit mode for %
of reading; use 1 count for number of counts on all ranges except 30
mYV, use 4 counts.



Temperature coefficient: 0° t0 55°C, 5% digits, auto zero ON. +(%
of reading + number of counts)/°C

Measurement accuracy: +(% of reading + number of counts).
Auto zero ON. 5% digit display. 4-wire ohms.
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Range Temperature Coefficient Toar 2 1°C Toar £5°C
0 my 0.0028 + 5.0 Range 24 Hour 90 Day 1 Year
300 my 00005 +0.5 00 0023 +35 0027 + 41 0034 + 41
3V 00004 +0.05 3009 0.0085 + 4 0012+ 5 0017+ §
80 ¥ 0.0006 +0.5 3300 ko 00035+ 2 001+ 2 0016+ 2
300 v 0.0004 + 0.05 3M 0.0052 + 2 0011 + 2 0,016+ 2
30 M@ 0036 + 2 0.066+ 2 0.078+ 2
Noise rejection: in dB with 1 k imbalance in Lo lead. AC rejection Current Through Unknown
for 50, 60 Hz + 0.1%. Auto zero ON. Ronge | 300 | 3008 | 3k | 30k | 300k | 3Me ] 30M
AC AC nc Current 1 mA 1 mA 1 mA 100 pA 10 pA 1A 100 nA
Disp! NMR ECMR CMR
5‘::.3? %0 0 T0 DC Current
4 i 5 % i Input Characteristics
3% digits 0 70 140 Maximum '
Reading Resolution
Maximum Reading Rates (rcadings/s.) Range (5% Digit) 5% Digit 4% Digit 3% Digit
- Resoluti 300 mA + 303.099 mA 1 4A 10 4A 100 4A
Line Auto Zero — ST — 3 A £30309 A 10 44 100 A 1 mA
Frequency and Display 3% digits 4 digits 5% digits . - -
off % 3 v Maximum input (non-destructive): 3 A from <250 V source: fuse
60 Hz on 80 2 23 protected. .
off 85 30 37 Measurement accuracy: +(% of reading + number of counts).
50 Hz On 50 7 19 Auto zero ON. 5% digit display.
Tear £ 5°€
AC Voltage (true rms) Range 90 Days 1 Year
Input Characteristics 300 mA 0.11 + 40 0.15 + 40
: 3AKIA) 014+ 6 017+ 6
"?e):m? Resolution 3AG1A) 10 +30 10 +30
Range (5% Digit) 5% Digit 4% Digit 3% Digit Maximum burden at full scale: 1 V (3 A range), 0.1 V (0.3 A range)
30(3) mx 3%33888 m\‘; 1(1) ﬁx 1(1)8 ﬁx 10{)#1\\’/ AC Current (true rms responding)
0V 303009 V 100 W Ly 10 my Input Characteristics
300 v 303.009 V 1 mv 10mv 100 mv Maximum '
Reading Resolution
Input impedance: 1 MQ + 1% shunted by <60 pF Range (5% Digit) 5% Digit 4% Digit 3% Digit
Maximum Input Voltage (non-destructive): 300 mA 303.099 mA 1A 10 wA 100 4A
Hi to Low: 303 Vrms or 450 V peak 3 A 3.03099 A 10 pA 100 pA I mA

Hi or Lo to Earth Ground: 500 V peak

Measurement accuracy: +(% of reading + number of counts).
Auto zero ON. 5% digit display. Accuracy is specified for sinewave
inputs only, >10% full scale.

1 Year, Tggp* +5°C

Ranges
Frequency 300 mv 3v,30V 300V
20-50 Hz 1.14 + 163 114+ 102 1.18 + 102
50-100 Hz 0.46 + 163 0.46 + 103 0.50 + 102
100 Hz-20 kHz 0.20 + 120 020+ 70 024+ 70
20-50 kHz 0.38 + 205 0.26 + 140 0.42 + 140
50-100 kHz 1.20 + 840 0.87 + 780 0.98 + 780
100-300 kHz 10.1 + 3720 (30 V range only)

Crest factor: >4:1 at full scale

Common mode rejection: with 1 k{2 imbalance in Lo lead, >70 dB,
at 60 Hz

Maximum reading rates: 3% or 4%; digits, 1.4 readings/s; 5% digits,
1.0 readings/s. First reading is correct within 70 counts of final value
when triggered coincident with step input. Add 0.6 seconds for each
range change.

Resistance (2-wire Q, 4-wire Q)
Input Characteristics

Maximum !
Reading Resolution
Range (5% Digit) 5% Digit 4% Digit 3% Digit
30 @ 303099 ¢ 100 40 ImgQ 10 md
300 Q 303099 @ 1 mg 10mQ 100 mg
3k 3.03099 ko 10mg 100 mg 1 Q
30 ko 30.3099 ko 100 m I Q 10 2
300 ko 303009 K 10 10 ¢ 100 0
3 MO 3.03099 Mg 10 0 100 @ 1 ke
30 MQ 30.3099 M0 100 9 1 kQ 10 k@

Input protection (non destructive): Hi to Lo: +-350 V peak; Hi or Lo
to Earth Ground: 500 V peak.

Maximum input: (non-destructive); 3 A from <250 V source; fuse
protected.

Measurement accuracy: +(% of reading + number of counts).
Auto zero ON. 5% digit display. Accuracy is specified for sinewave
inputs only, >10% of full scale.

1 Year, Toai* +5°C

Ranges
Frequency 300 mA 3A
20-50 Hz 1.54 + 163 2.24 + 163
50-1 kHz 0.81 + 163 1.50 + 163
1 k-10 kHz 072 + 163 1.42 + 163
10 k-20 kHz 0.86 + 163 1.56 + 163
Maximum burden at full scale: 1 V RMS (3A range)
General

Operating temperature: 0 to 55°C

Humidity range: 95% R.H., 0 to 40°C

Power: ac line 48 to 440 Hz; 86 to 250 V, 25 VA max.

Size: 102 mm Hx 215 mm W x 356 mm D (4” x 8” x 14”);

3% in. H without feet.

Weight: 3 kg (6.5 1b)

HP-IB Interface Functions: SH1, AHI1, TS5, TEO, L4, LEO, SR1,
RL1, PPO, DCY, DT, CO

Ordering Information
Choose one N /C power option:
Opt 315: 100 V, 50 Hz; Opt 335: 220 V, 50 Hz
Opt 316: 100 V, 60 Hz; Opt 336: 220 V, 60 Hz
Opt 325: 120 V, 50 Hz; Opt 345: 240 V, 50 Hz
Opt 326: 120 V, 60 Hz; Opt 346: 240 V, 60 Hz
Opt W30: Three year extended hardware support
Opt 907: Front Handle Kit (HP P/N 5061-0088)
Opt 908: Rack Mount Kit (HP P/N 5061-0072)
Opt 910: Extra Manuals (HP P/N 03478-90005 and
(HP P/N 03478-90006)

HP 3478A Multimeter
‘@ Fast Ship Product—see page 767.

Price

$35

$22

$995

HB1®
354
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DIGITAL MULTIMETERS

6 to 3 Digit HP-1B DMM with High Stability

Model 3456A

¢ Up to 330 readings per second
¢ 100 nanovolt resolution

Description

This fully guarded, integrating Digital Multimeter is designed for
bench or systems. The HP Model 3456A measures DC, true RMS
AC voltage and resistance.

Measurement speed and accuracy can be enhanced for a specific
application, using the HP 3456A’s selectable integration time (up to
100 power line cycles). An operator can select up to 330 read-
ings/second for high speed bursts or one reading every fifteen minutes
for periodic measurements. Resolution of 100 nanovolts at 48 read-
ings/second (6% digits) to 10 microvolt resolution at 330 readings per
second (3% or 4% digits) can be selected.

With good repeatability and 100 nanovolt sensitivity, accuracy on
the ten volt range is +0.0008% +2 counts over a 24-hour period at
23°C =1 °C.

Four full-scale, true RMS AC voltage ranges are provided, with
reading speeds up to 12 readings per second over a 10 Hz to 250 kHz
frequency range. Best accuracy is 0.05%. Crest factor is greater than
seven at full scale.

With the HP 3456A’s program memory and reading storage capa-
bility, the HP 3456 A can take measurements and store them while a
computer performs some other task.

Another system feature of the HP 3456A is its hardware scanner
advance capability for scanned or multiplexed system applications.
As soon as the HP 3456A’s measurement cycle is complete, a TTL
signal is available to trigger a variety of switching instruments.

Specifications
DC Voltage
MAXIMUM MAXIMUM
READING RESOLUTION INPUT INPUT
RANGE (5'/:digit)  6'/2digit  5'/2digit  4'/2digit  RESISTANCE  VOLTAGE
0.1V 119999V 100V 1 104V 51000 11000V
10V 119999V 1wV 10 2V 100 wV >101°9 peak
100V 119999V 10 iV 100 WV 1mv >101° @
1000V 11999V 100V 1mv 10mV 10 M2 +5%
10000V 1000.00V 1mv 10 mv 100mV 10 MR +.5%

Measurement accuracy: + (% of reading + number of counts).

'Add .02 (
1000

AC RMS Voltage (AC, AC + DC)

2
) % to % of reading.

24 hour: 23°C :1°C 90 days: 23°C +5°C 1 year: 23°C +5°C

6% digit 6% digit 6% digit 6% digit 6% digit 6% digit

RANGE | (>10PLC) (1 PLC) (>10 PLC) (1PLC) |(>=10PLC)| (1PLC)
0.1V ] .0022+24 0.0024 +32)0.0026 + 24 0.0027 + 32 {0.0034 + 24 0.0035 + 32
1.0V {00009+ 4 00012+ 5]|00016+ 4 0.0017+ 5)0.0024+ 4 0.0025+ 5
100V |0.0008 + 2 0.0011+ 3]00015+ 2 0.0016+ 3]0.0023+ 2 0.0024+ 3
1000V [ 00011+ 3 0.0014+ 400018+ 3 00019+ 4]00026+ 3 00027+ 4
1000.0V' ] 0.0011+ 2 00013+ 3]00016+ 2 00017+ 300024+ 2 0.0025+ 3

Input Voltage

MAXIMUM MAXIMUM
READING RESOLUTION INPUT INPUT
RANGE (5% digit) 6% digit  S% digit 4% digit IMPEDANCE  VOLTAGE
1.0V 1.19999 V 1wV 10 2V 100V 1 M2+5% +1000 V
shunted by peak
100V 11999V 104V 100 WV 1 mv <90 F {700V rms)
10000V 119999V 100,V Imv 10 mV 108 VHZ
1000.0 V 700.00 V 1 mv 10mv 100 mv

Measurement accuracy: +(% of reading + number of counts).

e 100 micro-ohm to 1.0 gigaohm

90 days: 23°C + 5°C

Integration Time Frequency In Hz

In Power Line Filter Off> | 400-20k | 20k to 50k |50k to 100k | *100k to 250k
Cycles 10t020 | 20t0 30 30-20k | 20k to 50k |50k to 100k | *100k to 250k
>1~ (6 Digitf’ |47 +450| .35+500 |.07 +730{.17 + 1700 | .55 + 2900 [ 5.0 + 6500
1~ (5 Digit) 48+ 90 36+ 53 |.08+ 73[.18+ 173[.56+ 293| 5.0+ 653
01~ (4 Digity |56+ 10| 41+ 7 |13+ 9].23+ 19|61+ 31| 51+ 67

'Frequencies > 100 kHz are specitied for 1.0 V and 10 V ranges only.
“Integration Time in Power Line Cycles (PLC). For 5'/2 digits, multiply counts by 0.1. For 4/, digits,
multiply counts by 0.01.

Resistance (2 WQ, 4 WQ, 2 WOCQ, 4 WOCQ)

MAXIMUM CURRENT
READING RESOLUTION THROUGH
RANGE (5% digit) 6% digit 5% digit 4% digit  UNKNOWN
100 Q 119.999 @ 100 40 1mQ 10 m 1 mA
1k 1199.99Q 1mQ 10 m@ 100 m@ 1 mA
10 kQ 11.9999 k@ 10 m 100 m@ 10 100 pA
100 k@ 119.999 k2 100 mQ 10 100 50 wA
1 MQ 1199.99 k0 10 100 10092 5 uh
10 MQ 11.9999 M2 109 1002 1kQ 500 nA
100 M2 119.999 M2 1009 1kQ 10k <500 nA'
1GQ 1000.00 MQ 1kQ 10 k2 100 k@ <500 nA!

'Ohms source is a 500 nA current source in parallel with a 10 M resistance.
Measurement accuracy: + (% of reading + number of counts).

24 hour: 23°C +1°C 90 days: 23°C +5°C
RANGE | 6% digit (>10 PLC) 6% digit (1 PLC) | 6% digit (>10 PLC) 6% digit (1 PLC)
1002 0.003+ 24 0.003 + 32 0.004 + 24 0.004 + 32
1k 0002+ 4 0003+ 5 0003+ 4 0004+ 5
10 k2 0002+ 4 0003+ 5 0003+ 4 0004+ 5
100 k2 0002+ 2 0003+ 3 0003+ 2 0004+ 3
1 MQ 0006+ 2 0.006 + 3 0007+ 2 0007+ 3
10 M2 0041+ 2 0041 + 3 0042+ 2 0042+ 3
100 MQ 13+ 1 13+ 1 18+ 1 18+ 1
16 11+ 1 11+ 1 16+ 1 16+ 1
Ratio
Type: DC/DC, AC/DC, or (AC + DC)/DC
Method: 4-wire with Volts Lo input common
Ratio = ' Signal Voltage
Ref. Hi Voltage—Ref. Lo Voltage
Reading Rate
RATES(rdgs/second)
INTEGRATION Auto Zero Auto Zero
TIME IN POWER OFF ON
LINE CYCLES (PLC) 60 Hz 50 Hz 60 Hz 50 Hz
0.01 (4% digit) 330 290 210 180
0.10 (5% digit) 210 180 120 100
1.00 (6% digit) 48 40 25 20
10.00 (6% digit) 5.8 48 2.9 24
100.00 (6% digit) .57 A7 29 24
Memory

Reading store: Store up to 350 readings.
Program memory: can execute an internal program which controls
instrument configuration and measurement sequence.

General

Operating temperature: 0 to 50°C

Humidity Range: 95% R.H., 0 to 40°C

Power: 100/120/220/240 V 5%, —10%, 48 Hz to 400 Hz line oper-
ation, 45 VA max.

Size: 88.9 mm H x 425.5 mm W x 527.1 mm D (32" x 16% " x 20%")
Weight: net, 10.49 kg (23.13 1b.); shipping, 13.35 kg (29.38 Ib.)

Ordering Information Price
Opt 050: Noise rejection for 50 Hz N/C
Opt 060: Noise rejection for 60 Hz N/C
Opt W30: 3 year hardware support +8$120
HP 3456A Digital Voltmeter $4600



e 52/6'%-Digit DVM with Auto Cal
» High Speed 3'2 Digit System Voltmeter

HP 3437A

HP 3455A

HP 3437A Description

The Hewlett-Packard 3437A System Voltmeter is designed for sys-
tems. It is a 3%2-digit, high-speed dc voltmeter with sample and hold.
The standard unit measures dc volts, provides trigger delay, burst
reading capability and Hewlett-Packard Interface Bus (HP-IB).

There are three dc floating input ranges: 0.1V, 1.0V and 10.0V full
scale with a maximum display of *“1998.”” Sample and Hold allow the
HP 3437A to be an instantaneous reading voltmeter. The trigger de-
lay can be set from 0.1us to 1.0 second and the number of readings
can be set from 0 to 9999 readings.

Performance

Static Accuracy (90 days, 23°C +5°C)
10 V range: +(0.05% of reading +1.6 counts).

Static accuracy temperature coefficient (0°C-50°C):
+(0.002% reading +0.05 counts) /°C.

Input Characteristics
10 Vrange: R = 1 MQ +20%; C<75 pF.
Maximum input voltage high to low on all ranges: <+30 V peak.
Maximum voltage low to chassis: +42 V peak.
Maximum reading rate (remote, N Rdgs. >1, and a zero delay
listener)
ASCII: 3600 readings/s.
Packed: 5700 readings/s.
Input Bandwidth (3 dB)
1V and 10 Vrange: 1.0 MHz.

General

Operating temperature: 0 to 55°C.

Storage temperature: —40°C to 75°C.

Humidity range: <95% R.H., 0°C to 40°C.

Power: 100 V, 120 V, 220 V, 240 V +5%, —10%, 48 Hz to 440 Hz
line operation, <42 VA,

Size:88.9mmH x212.7mm W x 527.1 mm D (3%2” x 8% ” x 20%").
Weight: net, 5.6 kg (12 Ib 4 0z). Shipping, 7.6 kg (16 1b 12 oz).

HP 3437A System Voltmeter $3600
Option W30: extended warranty $95

HP 3455A Description

Hewlett-Packard’s 3455A Digital Voltmeter is a 5%- or 6'%-digit
integrating voltmeter for bench or systems applications. The standard
instrument measures dc volts, ac volts, and resistance. HP-IB and au-
to or manual ranging are also standard.

Measuring Speed

The HP 3455A is fully guarded and has greater than 60 dB normal
mode noise rejection at reading rates of up to 24 readings per second
on all dc ranges. Ohms reading rates are up to 12 readings/second
and an ac fast mode gives reading rates of up to 13 readings/second at

DIGITAL MULTIMETERS

System Digital Multimeters
Model 3437A, 3455A

frequencies above 300 Hz. (Readings/second given for 60 Hz opera-
tion and high resolution off.)

Performance

DC measurements can be made with up to 1uV sensitivity. Ohms
measurements are made with either a 2-wire and 4-wire mode. The
High Resolution (6%-digit) mode gives dc and ohms measurements
with greater than 1 part per million resolution. The standard true rms
ac to dc converter measures sinusoid and complex signals with crest
factors up to 7:1 at full scale from 30 Hz to 1 MHz.

Specifications

DC Voltage
Accuracy + (% of reading + counts)

24 hrs: 23°C = 1°C

Range 24 Hrs, 90 Days
1v 0.003 + 4 0.006 + 4
10V 0.002 + 3 0.005+3
100 & 1000V 0.004 +3 0.007 +3

Input resistance: 0.1 V through 10 V range: >10'° ohms. 100 V and
1000 V range: 10 megohm +0.1% with Auto Cal. “off.”

Maximum Input Voltage: High to low input terminals: +1000 V
peak; Guard to chassis: +500 V peak; Guard to low terminal: +200
V peak.

NMR at 50 or 60 Hz -0.1%: >60 dB.

ECMR with 1 k2 Unbalance in Lo at DC: >160dB;

AC Voltage (rms converter)
Input Impedance
Front terminals: 2 MQ +1% shunted by less than 105 pf.
Rear terminals: 2 MQ +1% shunted by less than 90 pf.
Maximum Input Voitage
High to low terminals: 1400 volts peak; 107 VHz max.
Guard to chassis: £500 V peak; Guard to low terminal: +200 V
peak.
Crest factor: 7:1 at full scale.
Accuracy: [+ % of reading + counts] (ac coupled)

300 Hz to
Fast ACV 20 kH: 20 kHz 100kHz | 250Kz | 500KHz
30 Hzto to to to to
ACV 20 kHz 100 kHz 250 kHz 500 kHz 1 MHz
90 days
23°C + 5°C 005+50 | 050+100 | 200+250 | 500+500 | 6.00+3100
Resistance
Accuracy + (% of reading + counts) 4-wire kQ
24 hours: 23°C + 1°C
Range 24 Hours 90 Days
1k 0.0025 + 4 0.0035 +5
10k 00045 + 4 0.0060 + 5
100 k2 0.0020 + 5 0.0035 + 6
1000 0.0120 + 4 0.0135+5
10,000 kg 0.1000 + 4 0.1000 + 5

Maximum Reading Rates for Remote Operations. (Rdgs/s)

Function 50 Hz 60 Hz
DCV 22 24
Ohms 11 12
ACV (rms) 11 13
Fast ACV (rms) 12 13
General

Power: 100 V, 120 V, 240 V +5% —10%, 48-400 Hz; <60 VA.
Size: 88.9 H x 425.5 W x 527.1 mm D (3.5" x 16.75" x 20.75").
Weight: net, 9.38 kg (20.7 Ib); shipping, 11.8 kg (26 Ib).

Options Price
001: average converter less $100
HP 3455A Digital Voltmeter $5950
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High Performance 5'%2 to 32 Digit Bench DMM

HP Models 3468A/B

¢ Five functions e Electronic calibration

HP 3468A/B

Description

The HP Models 3468A /B are autoranging 5% to 3% digit DMMs,
with the five functions of dc volts, true RMS ac volts, 2- and 4-wire
ohms, dc current and true RMS ac current. They are low-cost, highly
reliable DMMs which can be completely calibrated electronically, ei-
ther manually from the front panel or remotely in an automatic cali-
bration system. Remote calibration is made possible by the built-in
HP-IL (Hewlett-Packard Interface Loop) interface which provides
complete programmability of functions, ranges and modifiers.

The HP 3468A comes in a streamlined portable package with a
handle for convenient carrying, whereas the HP 3468B comes in a
plastic system case for easy rack mounting. Both are available with a
rechargeable battery and battery charging circuitry for portable mea-
surements.

High Performance

The HP 3468A /B have S functions with selectable 5%, 4% or 3/
digit resolution. DC and true RMS ac voltage measurements are pro-
vided from 0.3 volt full scale range with 1 uV sensitivity up to 300
volts. The bandwidth of the true RMS ac converter is from 20 Hz to
100 kHz on all ranges and up to 300 kHz on the 30 V range. Either 2
or 4-wire ohms measurements can be selected with a maximum range
of 30 MQ. Both dc and true RMS ac current capability is provided up
to 3 A. All functions on the HP 3468A /B incorporate fast autorang-
ing. The HP 3468 A /B use an integrating analog to digital conversion
technique for high noise rejection. The selectable 3%, 4Y2 or 5% digits
of resolution allows flexibility for choosing speed or noise rejection.

Electronic Calibration

Complete calibration of the HP 3468A/B is done electronically,
either manually from the front panel or remotely in an automatic cali-
bration system. There are no internal adjustments necessary. Com-
plete calibration of all functions is done without removal of the
instrument’s covers, thus saving valuable time and reducing cost. The
calibration procedure for the HP 3468 A /B involves connecting a cali-
bration standard to the input, then pressing three keystrokes to store
one calibration constant in CMOS RAM for each range and function.
When the HP 3468A /B make a measurement, each reading is cor-
rected according to the calibration constants that have been stored.

¢ 5% to 3% digits

The internal CMOS RAM used in the HP 3468A /B is powered by a
lithium battery to create a non-volatile memory capable of holding
the calibration constants for more than ten years.

HP-IL

The HP Models 3468 A /B are fully programmable with HP-IL, a
two-wire serial interface, and the HP-41C/CV handheld calculators.
HP-IL provides automatic measurements and adds computational
power to these bench DMMs.

Battery

The optional battery pack includes a rechargeable battery and the
battery charger circuitry for up to five hours of continuous measure-
ments.

DC Voltage

Input Characteristics

Maximum
Boadi Resolution
Range (5% digit) 5% digit 44 digit 3% digit
0.3V +0.301000 V 1V 10wV 100 pV
3v + 3.01000V 10 4V 100 v I mv
0V + 30.1000V 100 v 1 my 10 mv
300V + 301.000 V 1 mv 10 mv 100 mv

Input resistance: 0.3 V, 3 V ranges: >10'°
30V, 300 V ranges: 10 MQ +1%
Maximum Input Voltage (non-destructive)
Hi to Lo: 301 Vrms or 450 V peak
Hi or Lo to Earth Ground: +500 V peak
Measurement accuracy: +(% of reading + number of counts).
Auto zero ON. 5% digits.

Tgat#+1°C TCa|+5°C
Range 24 Hour 90 Day 1 Year
03V 0.005 +4 0.009 + 5 002 +5
3V 00035 + 2 0.0072 + 2 0.0181 +2
0V 0005 +3 0.009 +3 002 +3
300V 0.0055 + 2 0.009 + 2 002 +2

*Tcal is the temperature of the environment where the 3468A/B was calibrated. Calibration
should be performed with the temperature of the environment between 20°C and 30°C.



Temperature coetficient: 0°C to 55°C, 5% digits, auto zero ON.
+ (% of reading + number of counts)/°C.

Range Temperature Coefficient
0.3V,30V 0.0008 + 0.5
3V, 300V 0.0007 + .05

Noise rejection: in dB, with 1 k{2 imbalance in Lo lead. AC rejection
for 50, 60 Hz +0.1%. Auto zero ON.

AC AC DC
Display NMR ECMR CMR
5% digits 80 150 140
4% digits 59 130 140
3% digits 0 70 140

Maximum reading rate with HP-41CV: 2 readings/second.

Resistance (2-wire ©, 4-wire )

Input Characteristics

Maximum )

Raadi Resolution
Range (5% digit) 5% digit 4%, digit 31 digit
300 9 301.000 Q 1 m@ 10ma 100 mf2
3K 3.01000 kg 10 m 100 m@ 10
30 k2 30.1000 k& 100 m@ 1@Q 10 ¢
300 kQ 301.000 ke 1o 10 @ 100 @
3IMQ 3.01000 M@ 10 ¢ 100 @ 1k
30 MO 30.1000 M2 100 @ 1 k@ 10 k@

Input protection (non-destructive): + 350 V peak.
Measurement accuracy: =-(% of reading + number of counts). Auto
zero ON. 5% digit display. 4-wire ohms.

TCals+1°C Teal +5°C

Range 24 Hour 90 Day 1 Year
3000 0045 + 4 012+4 017 +5

3 k2-300 kO 0035+ 2 01142 016 +2
IMQ 0052+2 011 +2 016+2
30 Mo 036 +2 066 + 2 078+2

Current Through Unknown

Range 300 Q 3k 30 ke 300 k@ 3 Mg 30 Mg
Current 1mA 1 mA 100 wA 10 A 1 uA 100 nA

Maximum open circuit voltage: 6.5V

AC Voltage (true RMS responding)
Input Characteristics

Maximum .
Daadi Resolution
Range (5% digit) 54 digit 41 digit 3% digit
03V 0.301000 V 1V 10 WV 100 wv
3V 301000V 10V 100wV 1my
0V 30.1000 V 100 v ImV 10mv
300V 301.000 V 1mV 10mv 100 my

Input impedance: 1 MQ +1% shunted by <60 pF.

Maximum input voltage (non-destructive): 301 Vrms or 450 V peak.
Measurement accuracy: +(% of reading + number of counts) Auto
zero ON. 5% digit display. Accuracy is specified for sinewave inputs
only, >10% of full scale.

1 Year, TCal +5°C

DC Current
Input Characteristics
Maximum _
Reading Resolution
Range (5% digit) 5% digit 4' digit 3% digit
3A + 301000 A 10 A 100 pA 1 mA

Ranges
Frequency 0.3v Iv3oyv 300V
2050 Hz 114 +163 1.14 + 102 1.18 + 102
50-100 Hz 0.46 + 163 0.46 + 103 05 +102
100 Hz-20 kHz 0.29 + 163 0.26 + 102 0.33+102
20-50 kHz 0.56 + 247 041+ 180 055+ 180
50-100 kHz 174 + 882 1.05 + 825 1.26 + 825
100 k-300 kHz 10.1 + 3720
(30 V range only)

Crest factor: >4:1 at full scale.

Maximum input (non-destructive): 3 A from <250 V source; fuse
protected.

Measurement accuracy: +(% of reading + number of counts). Auto
zero ON. 5% digit display.

TCal £5°C
Range 90 Days 1 Year
3 A, <1 Ainput 0.14+ 6 017+ 6
3A >1Ainput 1.0 +30 10 +30

AC Current (true RMS responding)
Input Characteristics

Maximum .

Reading Resolution
Range (5% digit) 5% digit 4% digit 3% digit
JA 0.301000 A 1 pA 10 pA 100 pA
3A 3.01000 A 10 pA 100 wA 1 mA

Maximum input (non-destructive): 3 A from <250 V source; fuse
protected.

Measurement accuracy: (% of reading + number of counts). Auto
zero ON. 5% digit display. Accuracy specified for sinewave inputs
only, >10% of full scale.

1 Year, TCal +5°C

Ranges
Frequency 03A 3A
20-50 Hz 1.77 + 163 2.5 +163
50-1 kHz 1.1 +163 18 +163
1k-10 kHz 10 +163 17 +163
10 k-20 kHz 1.14 + 163 1.84 +163

General Information

Operating temperature: 0 to 55°C

Humidity range: 95% R.H., 0 to 40°C

Power: AC line 48 to 440 Hz, 86 to 250 V, (see configuration)
Battery: (Opt 001) Rechargeable lead-acid; minimum continuous op-
eration for 5 hours at 25°C; recharge time is 16 hours with HP
3468A. /B off and 36 hours with HP 3468A/B on.

Size: HP 3468A:98.4 mm H x 238.1 mm W x 276.2 mm D (3.88 in.
H x9.38 in. W x 10.88 in. D). 3468B: 839 mm H x 213 mm W x 275
mm D (without feet), 3.5 in. H x 8.38 in. W x 10.83 in. D.

Weight: HP 3468A/B—2.1 kg (4.63 1b); HP 3468A/B with Opt
001—3.1 kg (6.83 Ib).

Configuration: order one power and frequency option at no
charge from below.

Opt 315: 100 V, 50 Hz; Opt 335: 220 V, 50 Hz

Opt 316: 100 V, 60 Hz; Opt 336: 220 V, 60 Hz

Opt 325: 120 V, 50 Hz, Opt 345: 240 V, 50 Hz

Opt 326: 120 V, 60 Hz; Opt 346: 240 V, 60 Hz

Ordering Information Price
HP 3468A DMM in Streamlined Portable Case with $765&®
HP-IL and test probes.

HP 3468B DMM in Rack and Stack Case with HP-IL $765®
and test probes.

Options and Accessories

HP 3468A /B Option W30, add 3 year Extended Hard- $25
ware Support

HP 3468A /B Option 001, add Rechargeable Battery $155
Pack

HP 3468B Option 401, add Side Handle Kit $40
(HP P/N 5061-1171)

HP 3468B Option 907, add Front Handle Kit $52
(HP P/N 5061-1170)

HP 3468B Option 908, add Rack Mount Kit for a $55
Single Instrument (HP P/N 5060-0173)

HP P/N 5060-0174 Rack Mount Kit for rack mounting £87.50

two instruments side-by-side
‘@ Fast-Ship product - See page 767
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DIGITAL MULTIMETERS

106 Bench, General Purpose and Wide Bandwidth
HP Models 3466A/3400A

ACI
Range Frequency Accuracy: 1 year.
15 to 30 deg.C
+(% reading + # counts)
200 pA to 200 mA |20 to 30 Hz 2.0+ 50
30 Hz to 10 kHz 0.9 + 35
2000 mA 20 to 30 Hz 2.0 + 50
HP 3466A 30 Hz to 10 kHz 1.2+20
HP 3400A Ordering Information Price
HP Model 3466A HP 3466A Opt. 001, streamlined portable case, ac line —-$75
The HP 3466A is a 4 '/» digit autoranging multimeter offering six power only .

functions ACV, DCV, ACI, DCI, Ohms, and Diode Test. ACV and HP 3466A Opt. 002, Rack and Stack case, ac line pow- —510

ACI measurements are true rms with selectable ac or dc coupling. er only. (Rack mount kit not included.)

Available with rechargeable batteries or ac power only, it offers 1 HP 3466 A Digital Multimeter. Standard configur- 1290

wvolt and 1 mOhm sensitivity with zero adjustment on the lowest ation in a streamlined portable case with handle, ac line

ranges to compensate for external offsets. power, batteries and charger, and test leads.

- g . ‘@ Fast-Shi duct. S 767.

Specifications SHonIp product. -ee page

HP Model 3400A

Voltage . .

The HP 3400A is a true rms analog voltmeter. Six-decade frequen-

DCV cy coverage makes the HP 3400A extremely flexible for audio and RF
Range Maximum | Accuracy: 1 year. 15 to 30 deg. C measurements up to 10 MHz and permits the measurement of broad-

Display +(% of reading + # of counts) band noise and fast risetime pulses.
20 mV +19.999 005 +3 Pulses or other non-sinusoids with crest factors up to 10:1 can be
200 mV +199.99 004 +2 measured full scale. Plots of measured data and higher resolution
2V +1.9999 0.03 +1 measurements can be produced by connecting a dmm to the conve-
20V +19.999 0.03 +1 nient rear-panel dc output which produces a linear 0 to 1 volt output
200 V +199.99 0.035 + 1 proportional to the meter deflection.
1200 V +1199.9 0.035 + 1, <700 V input e s
1200V 111999 0.055 + 1 >700 V input Specifications

Voltage Range: | mV to 300 V full scale, 12 ranges.

AC V (true-rms responding, true-rms calibrated) dB Range: —72 to + 52 dBm (0 dBm = | mW into 600 Ohm).
Frequency Accuracy: 1year. 15 to 30 deg. C Frequency range: 10 Hz to 10 MHz. . .
Range +(% of reading + # counts) Response: responds the rms value (heating value) of the input signal
20 t0 30 H 2 +50 for all waveforms.

0 z Meter accuracy: % of full scale (20 to 30 deg. C)*
30 to S0 Hz 1 +30
50 Hz to 10 kHz 0.3+ 20 10 Hz 50 Hz 1 MHz 2 MHz 3 MHz 10 MHz
10 to 20 kHz 1 +40 [ 5% 1% | 2% | 3% [ 5% |
20 to 100 kHz 2 +150

AC to DC converter accuracy: % of full scale (20 to 30 deg. C)
Maximum input: (act+dc)V:+ 1200 Vdc, 1700 V (dc + peak ac);

acV: 600 V dc,1700V(peak ac + dc); 107 volt-Hz max. 10 Hz 50Hz 1 MHz 2 MHz 3 MHz 10 MHz
Crest Factor: 4:1 at full scale. 5% | 015% | 2% | 3% | 5% |
Resistance * TC: 0.1% from 0 o 20 and 30 to 55 deg.C

Ranges: 20 Ohm to 20 MOhm in 7 ranges

tor: (ratio of li i i 1 10:
Input Protection: 250V or 350V (dc + peak ac). Crest Factor: (ratio of peak to rms amplitude of input signal): 10:1 at

full scale.
Range Accuracy: 1 year. 15 to 30 deg. C Input impedance: from 0.001 to 0.3V range: 10 MOhm shunted by
=(% of reading + # counts) <50 pF. 1.0 to 300 V range. 10 MOhm shunted by < 20 pF, ac cou-
20 to 200 Ohm 0.08 +2 pled input.
2 kOhm to 200 kOhm 0.03 + 1 Output: negative 1 V dc into open circuit at full scale deflection, pro-
2000 KOhm 004 + 1 porti'onal to meter deﬂectiop from 10 to 100% of full scale. 1 mA
maximum; nominal source impedance is | kOhm. Output noise is
20 MOhm 0.15+1 <ImV rms.
Current Accessories furnished: 101 10A adapter, BNC to dual banana jack.
Maximum Input: current: 2 A (fused protected). Voltage: 250 V Ordering Information Price
DCI HP 3400A Opt. 001 expands the dB scale by placing it $42
Range Accuracy: 1 year. 15 to 30 deg. C on the top of the meter.
= (% reading + # counts) Rear terminals in parallel with front terminals and
200 1A, 2mA, 20mA 0.07 + 2 linear log s<':a1e uppermost on the meter face are availa-
ble on special order.
200 mA 0.15+2
2000 mA 0.5 +2 HP 3400A RMS Voltmeter $1850
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DMM Accessories
Probes, Test Leads

HP 34302A

HP 34303A

HP 34301A

HP 3430CA

HP 11060A

HP 34301A RF Detector Probe

This probe detects high frequency signals for voltage measure-
ments. The probe can be used with any dmm having a 10 m Q input.
Bandwidth: 100 kHz - 700 MHz
Accuracy: 100 kHz - 500 MHz, +1 dB

100 kHz - 700 MHz, +3 dB

Input Capacitance: approx. 5 pF
Maximum ac Input: 50 Vrms
Transfer Ration: 1 Vdc output for 1 Vrms input

HP 34302A Clamp-on AC/DC Current Probe
A clamp-on probe used for measuring ground currents, power sup-
ply ripple, or current distribution in systems. This probe allows you to
measure ac, dc and ac+dc currents without breaking the circuit.
Ranges: + 10 A dcor 10 A ac
+ 100 A dcor 100 A ac
Frequency Response: dc to 1 kHz
Recommended Load: >3.0k Q
Rated Qutput: + 1.0 Vdcat 10 A
+ 1.0 Vdcat 100 A
Aperture Size: 19 mm
Accuracy: +2% or rated output

HP 34300A 40 kV AC/DC High Voltage Probe
A probe for use with any dmm having an input resistance of 10 M Q.
Maximum input (at sea level); 40 kV (dc + peak ac), derated 1% of
voltage rating per 100 meters in rise from sea level.
Voltage Division Ratio: 1000:1
Bandwidth: dc to 300 Hz
Input Resistance: 1 G Q
Division Ratio Accuracy: +2%

HP 11060A Surface Mount Device Test Probe

Designed for SMD testing, this probe provides an easy method to
access and measure SMD resistive networks. Not to be used over 42
volts peak.

HP 11059A

HP 34303A Temperature Probe

Temperature measurements are read directly in degrees C or F on
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dmm'’s having a minimum input impedance of 10 k €. The probe is a
temperature-to-voltage transducer with a forward-biased diode pro-
viding calibrated linear output. A standard dual banana plug output
connector provides universal connection to dmm’s. A 9 volt battery is
required for operation and is not included.
Temperature Range: —58° to 302 °F;

-50° to 150 °C
Output: 10 mV/° Cor °F
Resolution: 0.01 °C or °F
Accuracy: +3.0°F;+1.7°C

HP 11059A Kelvin Probe Set

Works with any dmm with 4-wire ohms. Circuit connection is per-
formed with two gold-plated flat tweezers with special gripping sur-
faces to ensure precise contact to the components being measured. An
alligator clip and lead are provided for either grounding or guarding,.
Instrument connection is through banana plugs. Not to be used over

42 volts peak.

Ordering Information Price

HP 11002A Test Lead $20F
HP 11003A Test Lead $20€
HP 11053A Low Thermal Lug-Lug Jumper Set $29a&
HP 11058A Low Thermal Banana-Banana Jumper Set $298
HP 11059A Kelvin Probe Set $135&®
HP 11060A Surface Mount Device Test Probe 524
HP 11062A Kelvin Clip Set $26 ®
HP 11096B High Frequency Probe $225

HP 11174A Low Thermal Lug-Banana Jumper Set $29&
HP 34110A Carrying Case for '2 Rack Size Instru- $75

ments

HP 34111A DC High Voltage Probe $225

HP 34118A Test Lead Kit 27T
HP 34119A High Voltage Probe $130®
HP 34300A 40 kV AC/DC High Voltage Probe so0®
HP 34301A RF Detector Probe $80®
HP 34302A Clamp-on AC/DC Current Probe $250®
HP 34303A Temperature Probe $120®

‘& Fast ship product. See page 767.
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SIGNAL ANALYZERS

Wave, Distortion, Modulation, Spectrum, and Fourier Analyzers

Signal Analyzers

Several different types of signal analyzers
provide frequency domain measurement ca-
pability. Spectrum analyzers, distortion ana-
lyzers, audio analyzers, modulation
analyzers, and measuring receivers are all of-
fered by HP. Each of these instruments has
capabilities that make it the preferred instru-
ment for particular measurement applica-
tions.

The spectrum analyzer is a swept-tuned,
superheterodyne receiver that provides a
CRT display of amplitude versus frequency.
It is essentially a frequency-selective, peak-
responding voltmeter calibrated to display
the RMS value of a sine wave. The spectrum
analyzer can show the individual frequency
components that make up a complex signal.
(It does not provide phase information about
a signal, however). The swept receiver tech-
nique used in Hewlett-Packard spectrum an-
alyzers enables frequency domain
measurements to be made over a large dy-
namic range and a wide frequency range of 5
Hz to 325 GHz.

The Fourier analyzer uses digital sampling
and mathematical transformation techniques
to form a Fourier spectrum of a signal. This

method is presently useful for measuring sig-
nals from a few pHz to 100 kHz and provides
frequency, amplitude, and phase informa-
tion. Like the spectrum analyzer, all infor-
mation is presented on a CRT display. With
its real-time signal analysis capability, the
Fourier analyzer is able to capture periodic
as well as random and transient events.

The wave analyzer uses a tunable filter,
which can be visualized as a movable fre-
quency window, to measure both the ampli-
tude and frequency of individual spectral
components. This measurement technique
essentially makes the instrument a frequency-
selective voltmeter. The wave analyzer em-
ploys meters and digital displays to show
both the amplitude and frequency of the sig-
nal within the window. HP wave analyzers
provide accurate results from 15 Hz to 32.5
MHz.

Distortion analyzers and audio analyzers
employ broadband detectors and notch filters
to measure signal properties such as total
harmonic distortion. These tunable filters en-
able the analyzer to selectively display the
level and frequency of harmonic and distor-
tion products. Measurement results are
shown on a meter or digital display. Audio
analyzers include a signal source, making

possible measurements such as SINAD that
include signal and distortion levels. The fre-
quency range covered by HP distortion and
audio analyzers extends from 5 Hz to 600
kHz.

Modulation analyzers are designed to cap-
ture and analyze a fundamental signal and
its entire modulation envelope. These analyz-
ers use independent AM and FM detection
circuits for simultaneous analysis of complex
modulated signals. When a modulation ana-
lyzer is combined with a measuring receiver,
accurate measurements of frequency, power,
and modulation characteristics can be made
on signals from 150 kHz to 26.5 GHz. All
measurement results are presented on a digi-
tal display.

Spectrum Analyzers

Spectrum analyzers take advantage of the
frequency-conversion properties of the
swept-tuned heterodyne receiver to make sig-
nificant contributions to frequency-domain
signal analysis. The following are some of the
measurements that can be made with spec-
trum analyzers:
1) Absolute and relative frequency.
2) Absolute and relative amplitude.
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3) Noise.

4) Distortion products.

5) AM, FM & pulsed RF modulation.

6) Stimulus response.

7) Electromagnetic compatibility (EMC).

These measurements are possible because
spectrum analyzers have the following char-
acteristics:

1) Broad frequency coverage from 5 Hz to
325 GHz.

2) Wide amplitude range from —138 dBm to
+30 dBm.

3) Excellent sensitivity for low-signal detec-
tion.

4) Excellent frequency stability.

5) High resolution of frequency and ampli-
tude.

These capabilities allow spectrum analyz-
ers to provide frequency-domain signal anal-
ysis for numerous applications, including the
manufacture and maintenance of microwave
communication links, radar, telecom equip-
ment, CATV systems, and broadcast equip-
ment; EMI diagnostic testing; and signal
surveillance.

In addition to the swept-tuned frequency
mode, spectrum analyzers can also be used in
the fixed-tuned mode (zero span) to provide
time-domain measurement capability much
like that of an oscilloscope.

With the addition of desktop technical
computers, the capability of spectrum ana-
lyzers can be greatly enhanced. Computers
can be used to directly control the operation
of spectrum analyzers over HP-IB. Com-
puters can also be used to develop download-
able programs (DLPs) for those spectrum
analyzers with the capability to store such
programs in non-volatile memory. These cus-
tom measurement routines are then as easy
to use as any of the standard instrument fea-
tures.

In addition, spectrum analyzers with HP-
IB capability can directly control a plotter or
printer, enabling a hard copy of the CRT dis-
play to be made without the use of a comput-
er. Application areas that require accurate,
high speed, repetitive routines; physical sepa-
ration of the operator and the analyzer; unat-
tended operation or operation by personnel
with limited technical skills—all are candi-
dates for automation.

Areas that benefit significantly from auto-
mated spectrum analysis include
1) EMC testing,

2) frequency spectrum monitoring,

3) production testing of RF or microwave
components, subsystems, or systems, and

4) remote site testing.

The basic measurement capabilities of the
spectrum analyzer, combined with its ability
to automate and to interface with other HP-
IB instruments and peripherals, make this in-
strument ideal for many general-purpose and
specialized applications.

Fourier Analyzers

Fourier analyzers offer fast, high-resolu-
tion spectrum and network analysis. Unlike
conventional swept analyzers, Fourier-based
analyzers can measure dynamic signals be-
cause they measure all frequencies simulta-
neously, not one at a time.

Fourier analyzers characterize signals us-
ing digital signal processing techniques based
on the Discrete Fourier Transform. For a
complete description of these techniques, see
Application Note 243, “The Fundamentals
of Signal Analysis.”

Fourier analyzers are especially useful on
low frequency signals (<100 kHz) or where
very fast measurements are desired. They
can improve measurement speed by a factor
of 10 to 100 and allow accurate measure-
ments on frequencies as low as a few
microHertz. Signal components as closely
spaced as 20 microHertz can be clearly re-
solved and accurately measured.

Since both magnitude and phase of each
frequency component are measured, the
Fourier analyzer can measure the statistical
properties of signals or the joint properties or
relationships of two or more signals. Applica-
tions include acoustic, modal, vibration or ro-
tating machine analysis. In addition, various
types of modulation can be detected and
measured.

Simultaneous measurement of magnitude
and phase on two or more channels provides
high quality network measurements. Trans-
fer functions or frequency response can be
easily measured and the use of band-limited
or band-translated random noise as the stim-
ulus allows the entire frequency span of in-
terest to be measured at once. Measurement
of the coherence function can provide an in-
dication of the validity of many network
measurements.

Wave Analyzers/SLMs

Wave analyzers are known by several dif-
ferent names: frequency selective voltmeters,
carrier frequency voltmeters, and selective
level meters. A wave analyzer can be thought
of as a finite bandwidth filter which can be
tuned throughout a particular frequency
range. Signals will be selectively measured as
they are isolated within the bandwidth of the
filter. For a particular signal, the wave ana-
lyzer will indicate both its frequency and am-
plitude.

The uses of wave analyzers can be catego-
rized into three broad areas: (1) amplitude
measurement of a single component of a
complex frequency system, (2) amplitude
measurement in the presence of noise and
interfering signals, and (3) measurement of
signal energy appearing in a specified, well-
defined bandwidth.

Wave analyzers are most commonly used
in communication systems and have input
configurations and measurement bandwidths
optimized for these applications. Both bal-
anced and unbalanced inputs are available
and impedances range from 50 Ohms to 600
Ohms.

Distortion, Audio Analyzers

The Hewlett-Packard distortion and audio
analyzers consist of a narrow band rejection
filter and broadband detector. Before the
fundamental is rejected, the analyzer first
measures the amplitude of the fundamental,
all the harmonic components, and noise.
Then the rejection filter is employed to re-
move the fundamental. The ratio of the two
measurements is total harmonic distortion
plus noise.
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SIGNAL ANALYZERS

Wave, Distortion, Moduiation, Spectrum and Fourier Analyzers (cont’d)

Audio Analyzers

The audio analyzer performs several basic
low frequency measurements in addition to
distortion, making it a general purpose audio
test set. The audio analyzer includes the
SINAD function for testing mobile radio re-
ceiver sensitivity. It contains a low distortion
audio oscillator for stimulus response testing
in combination with its distortion analyzer. It
contains a true rms voltmeter and dc voltme-
ter for accurate measurement of complex
waveform levels. Swept ac level and swept
distortion measurements can be made using
the internal source and rms voltmeter. A re-
ciprocal frequency counter is also included
that continuously counts the frequency of the
input signal.

True Harmonic Distortion
Measurements

Computer-controlled spectrum analyzers
provide a rapid means of measuring true har-
monic distortion levels. The fundamental and
its harmonic components are rapidly mea-
sured one at a time and the distortion is com-
puted and either stored or printed.

Modulation Analyzers/

Measuring Receivers

A modulation analyzer is a precision re-
ceiver designed to detect the entire modula-
tion envelope of a signal under test. It can

Signal Analyzers Selection Guide
Spectrum Analyzers

measure and display the carrier characteris-
tics of RF frequency and power as well as
AM, FM and phase modulation characteris-
tics such as AM depth, peak deviation,
residual modulation, and various ratios asso-
ciated with them. The modulation analyzer
faithfully recovers the actual modulation sig-
nal for further analysis such as distortion
testing.

In addition to all the capabilities of the
modulation analyzer, the measuring receiver
can measure power down to —127 dBm.
With very high accuracy, the measuring re-
ceiver can look at signals up to millimeter-
wave frequencies. This makes it ideal for
calibration of signal generators and attenu-
ators.

Microwave Modulation Analyzers

Most modern microwave communication
and radar/EW system designs are now turn-
ing to the use of complex modulations to im-
prove performance and make them less
susceptible to dense signal environments.
This typically involves the use of quadrature
or ‘“vector” modulation formats, such as
QPSK, 16QAM, etc., in the case of commu-
nication systems and complex, coded formats
in the case of radar/EW systems.

In all of these receivers, the signal process-
ing is not handled in the traditional one-

channel, amplitude-only mode, but instead is
demodulated into in-phase and quadrature
signals that provide dynamic phase and
amplitude information about the carrier’s
modulation, and thus enhance system per-
formance.

The high bandwidth requirements of those
modulations combined with the need to mea-
sure and characterize both the amplitude and
phase of the signals has led to the introduc-
tion of the HP 8980A Vector Analyzer. Both
instruments contain a matched dual channel,
sampling oscilloscope with dc to 350 MHz
baseband capability. Powerful measurement
routines and tailored screens make modula-
tion measurements simple and fast. Routines
will measure such parameters as quadrature
error, lock angle, constellation closure, gain
matching, and dc offsets.

The HP 8981A contains an internai 1/Q
demodulator which takes an IF signal from
50 MHz to 200 MHz and demodulates it into
I and Q signals for display and analysis. A
user-configured down-converter can be used
for analyzing microwave signals. Extensive
application information is available. Ask for
Application Notes 343-2, 343-3, and 343-4,
as well as related data sheets and product
notes.

Amplitude Bandwidths
Frequency Calibration
Range Range Max HP Model Description HP Companion Instruments Page
0.02 Hz-40 MHz 0to 170 dBc 0.01 Hz 30 kHz 3048A Phase Noise 8662A/8663A Synthesized Signal Generator 160
(Offset from Carrier) Measurement System 8642A/8 Sgnthesized Signal Generator
5 MHz to 18 GHz 11729C Carrier Noise Test Set
(Carrier Range)
5 Hz-50 kHz -150 to +30 dBm 1 Hz 300 Hz 3580A Spectrum Analyzer 145
20 Hz to 40.1 MHz -137 dB to +30 dBm 3Hz 30 kHz 35858 Spectrum Analyzer 112
10 kHz-1.5 GHz -113 to +30 dBm 1 kHz 3MH:z 8590A Spectrum Analyzer 8444 Qpt. 059 Tracking Generator 134
50 kHz-22 GHz -109 dBm to +30 dBm 1 kHz 3 MHz 85924 Spectrum Analyzer 137
100 Hz-1.5 GHz ~135 dBm to +30 dBm 10 Hz 3 MHz 85688 Spectrum Analyzer and 84444 Opt. 059 Tracking Generator 123
85685 Spectrum Analyzer 85650A Quasi-Peak Adapter, 85865A RF Preselector 124
10 kHz-1.5 GHz -115 dBm to +30 dBm 1kHz 3 MHz 8567A Spectrum Analyzer 856504 Quasi-Peak Adapter, 85865A RF Preselector 123
70300A Trackin& Generator, 703104 Precision Frequency
100 Hz-2.9 GHz -134 dBm to +30 dBm 10 Hz 3 MHz 71100A Modular Spectrum Analyzer eference, 70700A Digitizer 117
1 kHz-26.5 GHZ -121 to +30 dBm 100 Hz 2 MHz 85624/B Spectrum 85629A Test and Adjustment Module 138
(Extendable to 325 GHz) Analyzer 85620A Mass Memory Module
100 Hz-22 GHz! ~134 dBm to +30 dBm 10 Hz 3 MHz 85668 Spectrum Analyzer and 85650A ?uasi-Peak Adapter, 85865A RF Preselector 123
(Extendable to 325 GHz) 85665 Spectrum Analyzer 11970K/A/Q/U/N/W Harmonic Mixers 124
50 Hz-26.5 GHz -132 dBm to +30 dBm 10 Hz 3 MHz 71200A Modular Spectrum Analyzer 70300A Tracking Generator 117
50 kHz-26.5 GHz -130 to +30 dBm 10 Hz 300 MHz 71201A Modular 70300A Tracking Generator, 117
Spectrum Anatyzer 70310A Precision Frequency Reference,
70700A Digitizer
100 Hz-22 GHz ~138 to +30 dBm 10 Hz 3 MHz 71210A Modular 70300A Tracking Generator, 117
Spectrum Analyzer 707004 Digitizer
18 GHz-110 GHz -130 dBm to -1 dBm 10 Hz 3 MHz 71300A Modular 11970K/A/Q/UNMW 117
(Extendable from Spectrum Analyzer Harmonic Mixers, 70310A Precision Frequency Reference,
2.7 to 325 GHz) 70700A Digitizer
100 kHz-22 GHz ~60 to +15 dBm 10 Hz 3 MHz 714004 Lightwave 70300 Tracking Generator 314
Optical Spectrum Analyzer 11980A Interferometer
100 kHz-2.9 GHz -60 to +15 dBm 10 Hz 3 MHz 71401A Lightwave 70300 Tracking Generator 314
Optical Spectrum Analyzer 11980A Interferometer

NOTE 1: Frequency range extendable to 110 GHz through the use of the HP 11970 series Harmonic Mixers. For higher frequency coverage, other external mixers are commercially available.
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Amplitude

Frequenc: Modulation Audio Frequency Count HP Model
%gnge Y Measurements Mea;:rr‘;n:ent + Disloﬂi:: Measurement Number Page
Baseband
dc to 350 MHz AM, 6M 5mV to 5V No 89804 163
dc to 350 MHz Baseband 5mV to 5V
50 1o 200 Mhz IF -5 t0 ~20 dBm No 8381 162
150 kHz-1300 MHz AM, FM, oM +30 to 0 dBm No 89014 166
150 kHz-1300 MHz AM, FM, ¢M +30 to ~20 dBm Yes 8901B 166
150 kHz-1300 MHz AM, FM, oM +30 te 127 dBm Yes 89024 168
150 kHz -
18 GHz or 26.5 GHz AM, FM, ¢M +30 to ~100 dBm Yes 89028 172
Dynamic Signal Analyzers
Number Of Resolution
Froquency Input Points X
Range Channels Max HP Model No. Special Features Page
D2 Hz10 2 256 3582A Spectrum Digital Averaging, 146
25.6 khz Analyzer Coherence function
Internal noise source
125 gHz to 1 401 3561A Dynamic 1/3 and 1/1 octave analysis 147
100 kHz Signal Analyzer Internat mass storage
ayectral map display
aveform recording
Internal noise source
64 yHz to 2 801 3562A Dynamic Data throughput to disc 180
100 khz Signal Analyzer Internal sine, noise sources
Waveform recording
Curve fitter
Demodutation
Autosequence programming
488 yHz to 2 401 356604 Dynamic Internal disc drive 153
102.4 kHz Signal Analyzer Waveform recording
Internaf sine, noise sources
Pass/fail limit testing
6l pgHz to 1-63 3200 35658 Signal HP VISTA Signal Processing 157
51.2 kHz Processing Software runs on HP-UX
System Flexible system confi%uration
Multiple Inwut, Multiple
Qutput, (MIMO)
responsemeasurements
Data throughput to disc
Distortion/Audio Analyzers
Fundamental
Frequency Minimum Auto Set Auto True AM Internal
Range Distortion Level Nulling RMS Detector Filters HP Mode! No. Source HP-B Page
SH 0.03% . . . 334 17
to
600 kHz (-7048) . . . 334A Opt 002 174
10 Hz-110 kHz 0.0018%
(-95 dB) * . . . . 3394 174
20 Ha-100 kHz S . . . Note 1 . 89038+ . 164
20 Hz-100 khz (E’g&(;’g) . . . Note 1 . 89036+ . 164

Wave Analyzers/Selective Level Meters

*The HP 8903B also performs Frequency Count, Signal/Noise, SINAD, watts, ac/dc voltage measurements.
NOTE 1: The HP 8301A Modulation Analyzer (page 166) provides complete demodulation of AM, FM, and @M signals. * *The HP 8903E also performs Frequency Count, SINAD,
and ac/dc voltage measurements.

Dynamic Range
Frequency Selective Freq. Type of Modes of HP Model
Range Bandpass Absolute Relative Readouts Inputs Type of Outputs Operation Number Page
3 Hz 0.1 gV-300 V >85dB 5-place Banana Jacks rec: 5 V full scale, with AFC, normal, 35814/ 178
10Hz full scale digital pen lift BFO 3581C 505
15 Hz to 50 kHz 30 Hz BFO, Local Oscillator,
100 Hz tuning loudspeaker, and
300 Hz headphone jack
50 Hz to 20 Hz ~130 >80 dB LED, 50/75 €, BNC Tracking Generator Wideband 3586C 115
32.5 MHz 400 Hz to 0.1 Hz 600 © Banana Audio/Loud Speaker Selective (3336C*) 419
3100 Hz +20 dBm Resolution Jacks 1 MHz Ref. USB/LSB
50 Hz to 20 Hz -130 >70 dB LED 75 @ BNC/WECO Tracking Generator Wideband 35864/8 502
32.5 MHz 400 Hz to 0.1 Hz 124 Q WECO Audio/Loud Speaker Selective (3336A/8*) | 502
1740/2000 Hz +20 dBm Resolution 135 2 WECO 1 MHz Ref. $SB (33358) 418
Optionat 150 2 Siemens
3100 Hz 600 @ WECO/
WTD Siemens
*Tracking Synthesizers.
Carrier Phase Noise Analysis
Frequency HP Model Maximum Sensitivity dBc/Hz
Range Number {depends on offset & method) Functions Available Page
5 MHz-18 GHz 30484 =170 dBc/Hz Fully documented Software with 160
Phase Noise {Requires external reference specified Phase Detector,
Measurement System source of equivalent requency Discriminator,
performance) AM and Two Port Measurements
5 MHz-18 GHz 11729C -126 dBc/Hz Phase Detector Mode 161
Carrier Noise (Including HP 8662A Reference Frequency Discriminator Mode
Test Set Source) AM Noise Option, Pulsed Carrier
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20 Hz to 40 MHz Spectrum Analyzer
Model 3585B

e 80-100 dB dynamic range
e + 0.25 dB typical level accuracy
¢ NEW - Automatic limit testing

e 50,75, 1M Q inputs
e 3 Hz resolution bandwidth
e NEW - Direct plotter/printer interface

I DESIGNED FOR l
SYSTEMS

Uncompromising Baseband Signal Analysis

The HP 3585B Spectrum Analyzer delivers high performance
where it counts—at baseband frequencies. With unmatched accura-
¢y, resolution, and dynamic range, the HP 3585B is HP’s best solu-
tion for signal analysis at the critical frequencies comprising voice,
picture, or digital information.

In today’s high speed, high density information processing systems,
maintaining the integrity of data signals requires more measurement
performance than ever before. The HP 3585B provides 80-100 dB of
spurious-free dynamic range, a sharp 3 Hz resolution bandwidth, and
a 20 Hz-40.1 MHz frequency range to easily cover most information
bandwidths. Fully synthesized tuning (including sweeps) and typical
amplitude accuracy to +0.25 dB are unique in this frequency range
and ensure complete measurement confidence.

Measurement performance is critically important at baseband fre-
quencies, because signal degradation occurring here is typically not
recoverable elsewhere in the system. As a result, test requirements for
baseband signals and circuits often demand a level of performance
that only a high-performance, low-frequency signal analyzer such as
the HP 3585B can provide.

Carefully Chosen Features for Better Measurements

Measurements are faster and easier with the HP 3585B’s opti-
mized feature set. The automatic limit test function checks all 1000
measurement points against user-defined upper and lower limits in a
fraction of a second. Pass/fail results are shown in the display and are
available over HP-IB for improved productivity in automated appli-
cations.

The automatic peak search and signal track functions speed signal
identification and analysis and make examination of drifting signals
more convenient. In addition to locating the strongest signal in a dis-
play, the peak search function can also find successively smaller sig-
nals, or search to the right or left for peaks above a user-defined
threshold.

Fast, Flexible Frequency Sweeps
Well-designed filters and a phase-continuous, synthesized local os-
cillator team up with exceptional dynamic range to give the

HP 3585B very fast measurement speeds. A 40 MHz sweep using the
30 kHz resolution bandwidth takes only 200 milliseconds, fast enough
for high resolution spectrum surveillance. A 1 MHz sweep using a
1 kHz bandwidth takes only 2 seconds, yet yields an average noise
floor of - 85 dBc.

Powerful Marker Functions

The tunable marker readout of frequency and amplitude can be
expressed as an absolute or relative (offset) value. For offset measure-
ments, a reference point is selected and all measurements are dis-
played relative to this value. Offset measurements are especially
useful when comparing various spectral component levels to a carrier
in modulation analysis or when determining signal-to-noise ratio.

With a single keystroke the marker value can be entered as the
center frequency, reference level, frequency span, or center frequency
step size. This improves accuracy and efficiency in manual testing and
reduces setup errors.

The built-in frequency counter provides additional accuracy when
measuring the frequency of a signal in the display. Results are provid-
ed in 0.3 seconds to 0.1 Hz resolution. Since the counter function is
combined with the selectivity of the analyzer, it is possible to accu-
rately measure small signals in the vicinity of much larger ones.

For noise measurements, the noise level marker function displays
averaged RMS noise density at the marker position, normalized to a
standard 1 Hz bandwidth and corrected for the analyzer’s character-
istics. This function can be combined with the relative measurement
mode for fast, easy signal-to-noise ratio measurements.

Measurement Hard Copy

Transferring a complete display to a printer or plotter is as easy as
pressing a button. The HP 3585B directly controls HP-GL-compati-
ble HP-IB plotters and graphics printers such as the HP Thinkjet.

Tracking Generator

The standard 50 Q tracking generator covers the full 40 MHz fre-
quency range of the HP 3585B to provide easy scalar (amplitude-
only) network analysis. The signal is fully synthesized in CW mea-
surements and sweeps and level is adjustable from 0 dBm to —11 dBm
on the front panel.



Flexible Inputs with Autoranging

50, 75 and 1M Q input impedances are all standard and are elec-
tronically selectable to match your system. For sensitive circuits, the
50 2and 1M Q inputs and provided probe power offer maximum com-
patibility with a variety of passive and active probes.

With input autoranging, the HP 3585B automatically chooses the
optimum input range for maximum dynamic range and lowest distor-
tion. This eliminates the need to manually adjust attenuation and
IF gain.

Compatibility

HP protects your investment in measurement solutions with the
HP 3585B as a direct replacement for the HP 3585A in virtually ev-
ery application. The HP 3585B meets all HP 3585A specifications
and uses an expanded version of the HP 3585A programming codes.
Physical dimensions are identical and inputs and outputs are in the
same location, serving the same functions.

Distortion Measurements

The HP 3585B’s dynamic range, resolution and level accuracy
make harmonic and intermodulation distortion measurements a
straightforward task. The peak search function quickly locates the
fundamental and each distortion product, and the automatic limit test
function can be used for immediate pass/fail results. Resolve and
measure closely-spaced intermodulation products with resolution
bandwidths as narrow as 3 Hz. The fully synthesized local oscillator
provides the frequency accuracy and stability necessary to make de-
pendable measurements on closely-spaced signals, and to measure
distortion products directly with the narrowest bandwidths.

AEF 5.0 aBm
10 dB/DIV

OFFSET 3 540 000.0 Hz
RANGE 5.0 dBm ~75.3 aB

L

START .0 Hz STDP 12 000 000.0 Hz
RABW 3 KHz VBW 10 KHz 8T 2.8 SEC

Network Analysis

Using the HP 3585B’s built-in synthesized tracking generator,
gain, loss and frequency response measurements are dependable and
automatic. Superb amplitude accuracy, resolution and flatness con-
tribute to high quality measurements. The HP 3585B has multiple
input impedances to match the network under test and a broad selec-
tion of receiver bandwidths to provide the best balance of measure-
ment speed and dynamic range. use the limit test function to save
analysis time and effort with its immediate, automatic pass/fail re-
sults. For narrowband devices such as crystal filters the synthesized
local oscillator yields stable, repeatable measurements. For devices
such as mixers that perform frequency conversion, swept measure-
ments can be synchronized with separate sources for complete char-
acterization in one pass.

RAEF .0 dBm

DFFSET 15 900.0 Hz
10 aB/DIV —-60.

FRANGE .0 dBm o as

—

o
.

\
JARSENRN

CENTER 10 700 000.0 Hz
ABW 300 Hz VAW 1 KHz

SPAN 100 000.0 Hz
ST 1.8 s€C

Noise Level Measurements

The HP 3585B makes fully calibrated noise level measurements
automatically. Just select the frequency and press the Noise Level
key. The HP 3585B calculates averaged RMS noise density and dis-
plays the results normalized to a 1 Hz bandwidth. Its extremely low
internal noise level makes repeatable, accurate measurements possi-
ble below —137 dBm. For convenience the marker can provide both
absolute and relative (signal-to-noise) measurements directly.

AEF ~15.0 d@m
10 aB/DIV

OFFSET 100 000.0 Hz
FRANGE ~18.0 dBm —102 dB (1Hz)

4

L[ 1T [ | |

CENTER 10 000 000.0 Hz SPAN 300 000.0 Hz
FABW 1 KHz VBW 3 KHz ST 1.0 SEC

Specifications

Specifications describe the HP 3585B’s warranted performance
over the temperature range 0°C to 55° C except where noted. Supple-
mental characteristics are intended to provide information useful in
applying the instrument by describing typical, but non-warranted
performance. They are described as “typical” or “approximate” and
apply over the temperature range 25 +5°C.

Frequency
Measurement range: Specifications apply 20 Hz-40.1 MHz
Start/stop, center, manual frequency range: 0 Hz-40.1 MHz
Accuracy: (same as frequency ref. accuracy)
Frequency span: 0 Hz-40.1 MHz
Frequency reference accuracy: +1x10—7 /mo. of frequency
Marker frequency:
Readout accuracy: +0.2% of frequency span =+ resolution
bandwidth
Counter accuracy: +0.3 Hz +1x10—7 /mo. of counted frequency
for a signal 20 dB greater than other signals and noise in the select-
ed resolution bandwidth,
Resolution: 0.1 Hz
Resolution bandwidth:
Bandwidth: 3 Hz-30 kHz (3 dB bandwidth) in 1, 3, 10 sequence.
Selectivity: 60 dB/3 dB <11:1
Video bandwidth: 1 Hz-30 kHz in 1, 3, 10 sequence

Amplitude:
Display scale: 10 vertical division graticule with reference level
(0 dB) at top graticule line
Calibration: 1, 2, 5, 10 dB/division
Measurement range:
50/75 Q inputs: —137 dBm to +30 dBm or equivalent level in dBV
or volts
1M Q input: 31 nVrms to 7.08 Vrms
Input range settings: Autoranging, —25 dBm to +30 dBm in 5 dB
steps
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20 Hz to 40 MHz Spectrum Analyzer (cont’d)

Model 35858

Amplitude Accuracy:

Accuracy note: Measurement accuracy is determined by the sum of
reference level accuracy, amplitude linearity (if the signal is not at
the reference level) and frequency response across the measurement
span (if the signal is not at the center or manual frequency). In mea-
surements where the signal is at the reference level and /or at the cen-
ter or manual frequency, the amplitude linearity and/or flatness
uncertainties will not apply.

Reference level:

Range: —100 dB to +10 dB (relative to input range)

Accuracy: 50/75 0 input (using 1 or 2 dB/div., measured at manual
frequency or with sweep rate reduced by a factor of 4):

+10 dB -50 dB -70 dB -90 dB

+04dB +07dB =*15dB

Typical accuracy, +10 dB to —50 dB: +0.25 dB For 5 or 10 dB/div.
add 0.1 dB to the figures above

For 1M Q input: Add to above specification +0.7 dB for 20 Hz-10
MHz; +1.5 dB for 10 MHz-40.1 MHz

Amplitude linearity, 50/75 Q input (relative to reference
level):

0dB -20dB -50 dB -80dB -95dB

+0.3dB +06dB *+1.0dB +2.0dB
Typical linearity, 0 dB to —20 dB: 0.2 dB

Frequency response, 50/75 ( input (relative to center fre-
quency): +0.5dB
Typical frequency response: +0.3 dB
For 1M Q input: Add to above specification +0.7 dB for 20 Hz-
10 MHz, +1.5 dB for 10 MHz-40.1 MHz
Marker amplitude:

Accuracy:

Center or manual frequency at the reference level: Use reference
level accuracy from +30 dBm to —115 dBm; add amplitude lineari-
ty below —115 dBm.

Anywhere on screen: Add amplitude linearity and frequency re-
sponse. (Same as display accuracy)

Dynamic Range:

Spurious responses: (image, out-of-band, and harmonic distortion)
50/75 ( input: <—80 dB relative to a single signal at or below the
input range setting.

Typical performance: —84 dB - (1 dB/dB below input range set-
ting)

Example: For a —8 dBm signal on the 0 dBm input range, the spuri-
ous responses would be —92 dB.

1M @ input: <—80 dB, except 2nd harmonic distortion <—70 dB

Intermodulation distortion:

50/75 Q input: > <—80 dB relative to the larger of two signals,
each 26 dB below input range setting except 2nd order IM
from 10 MHz to 40 MHz <-70 dB

1M Q input: <—70 dB for 2nd order, <—80 dB for 3rd order

Residual responses (no signal at input): <—120 dBm using -

25 dBm range, or 95 dB below input range setting

Residual phase noise (Typical at 40 MHz, —10 dBm input):

5 kHz offset: —112 dBc/Hz

100 kHz offset: —120 dBc/Hz

Average noise level:
50/75 Q input:

dBm | 7 [ Bandwidth
(300K, -100)
100
(100K, -104) 30 kHz
(30K, -108) 10kHz
110 (3k,-111) (1, -111) 3 kHz
1kHz
(20,-315) -114) Bk

(100, -116) (300, -118) (k. b

20| —— 122 |
—— it 100 Hz
130 \ - 30 Hz

-132 —]
-137

1aHz
3Hz

10 Hz 100 Hz 1kHz 0 kHz 100 kHz 40 MHz
FREQUENCY

1M Q input: Below 500 kHz add 12 dB to above

Sweep:

Modes: Continuous, single, manual (CW, direct or knob entry)
Trigger: Free run, external, line

Time: 0.2s to 200s/Hz of frequency span, excluding calibration cy-
cles (autocalibration may be disabled)

Tracking Generator:

Level: 0 dBm to —11 dBm, manual control from front panel
Frequency accuracy: +1 Hz relative to analyzer tuning
Frequency response: +0.7 dB; Typically: +-0.5 dB
Impedance: 50 Q, >14 dB return loss

Signal Inputs:
50/75 Q: >26 dB return loss, BNC connectors
1M @: +3% shunted by <30 pF, BNC connector
Max. input level:
50/75 (: 13V peak AC plus DC, relay protected for overloads to
42V peak.
1M Q: 42V peak AC plus DC (derated by factor of two for each
octave above S MHz)
External trigger: Negative-going TTL level or contact closure initi-
ates sweep
External frequency reference: 10 MHz or subharmonic to 1 MHz,
0 dBm minimum level

Signal Outputs:
Frequency reference: 10.00 MHz +1x10 =7 /mo., +10 dBm into 50
Q

IF: 350 kHz, —11 dBYV to —15 dBYV at the reference level

Video: 10V at the reference level

Probe power: +15 VDC, —13 VDC; 150 mA max., suitable for HP
active probes

HP-IB Interface Functions: SH1 AHI TS L4 SR1 RL1 PP0 DCI
DT1 COE1

General Information:

Environmental:

Temperature, operating: 0°C to 55°C

Humidity: <95% RH

Warm up time: 20 min. at ambient room temperature
Power:

115V (+11% —25%), 48-440 Hz

230V (+11% —18%), 48-66 Hz

180 W, 3A max.

Weight:

36.7kG (811b.)

Dimensions: 22.9 cm (9”)H x 42.6 cm (16.75")W x 63.5 cm (257)D

Ordering information: Price
HP 3585B spectrum analyzer $24,200
Option W30 2 years extended warranty $550
Option 907 Front handle kit $77
Option 908 Rack flange kit $41
Option 909 Combined rack flange/handle kit $107
Option 910 Additional set of manuals $204



DESCRIPTION

The HP 3586C Selective Level Meter is designed for general pur-
pose wave analysis applications in the design, manufacture, and
maintenence of electronic systems. It’s companion products, the HP
3586A and HP 3586B are optimized for measurements in Frequency
Division Multiplex (FDM) systems. The HP 3586C is fully HP-IB
programmable and covers the frequency range of 50Hz to 32.5 MHz,
allowing measurement of audio, sonar and other low frequency sys-
tems, as well as high frequency communications and subsystems. In-
put impedances of 50, 75, and 600 Ohms are provided with 10kOm
bridging for maximum measurement flexibility in a wide variety of
applications. Signal levels are measured with up to +0.2 dB accuracy
down to —80 dBm with 0.01 dB resolution and bandwidth choices of
20, 400, or 3100 Hz. The built-in counter and narrow resolution
bandwidths allow harmonic and intermodulation measurements to be
made with ease. Frequency can be set or measured with 0.1 Hz reso-
lution and +X10-5 stability (£2X10-7 optional).

Also included is a tracking output for frequency response measure-
ments of high-Q filters and other selective networks

HP 3586C

HP 3586C Specifications (abbreviated)

Frequency

Frequency range: 50/75 © unbalanced input, 50 Hz to 32.5 MHz;
600 Q Balanced Input, 50 Hz to 108 kHz.

Frequency resolution: 0.1 Hz.

Center frequency accuracy: +1 x 1073 /year, (+2 x 10 77 /year with
option 004).

Counter accuracy: +1.0 Hz in addition to center frequency accuracy
for signals within the 60 dB bandwidth of the IF filter chosen or
greater than —100 dBm (largest signal is measured).

Selectivity

3 dB bandwidth,* +10%: 20 Hz, 400 Hz, 3100 Hz.

*Noise bandwidth is the same as the 3 dB bandwidth

60 dB bandwidth: 3100 Hz BW, +1850 Hz; 400 Hz BW, +1100 Hz;
20 Hz BW, +90 Hz.

Passband flatness +0.3 dB.

Amplitude

Measurement range: +20 to —120 dBm.

Amplitude resolution: .01 dB.

Level accuracy: 10 dB auto range, low distortion mode, after cali-
bration, signal at +£1 Hz from center frequency.

50/75  inputs 600 @ Input
dBm dBm
+20 +20
-.40dB| +.20dB |+.25dB +.35dB
-80* -80*
> .95dB +.75 dB -.75dB
-100 -100
200 Hz 20 KHz 18 MHz 32.5MHz 100Hz 108 KHz

*20 Hz & 400 Hz BW below —90 dBm

SIGNAL ANALYZERS
50 Hz to 32.5 MHz Selective Level Meter
Model 3586C

Wideband power accuracy: After calibration, 100 dB range, aver-
age on, —45 to +20 dBm.

[ 20d |

200 Hz 20 kHz

Dynamic Range
Spurious Responses
—110 dBm maximum or the following, whichever is greater:
Image rejection (100-132 MHz): —80 dBc.
IF rejection: 15625 Hz, —80 dBc; 50 MHz, —60 dBc.
Spurious signals: >1600 Hz offset, >—80 dBc; 300 Hz to 1600
Hz, >-75 dBc.
Residual spurious: —110 dBm maximum; <350 Hz, —-95 dBm.
Distortion
Harmonic distortion: —75 dB below full scale, low distortion mode,
above 4 kHz.
Intermodulation distortion: Two-tone second and third order, sep-
aration 7 kHz to 1 MHz, 78 dB below full scale. Either tone >10
MHz, —-70 dB.
Noise Floor (full scale setting —35 to —120 dBm)

108 [
10 MHz

2088 |
32 MHz

Frequency Bandwidth Noise Level
3100 -114 dBm

H. .
100 kHz to 32.3 hz 20 Hz, 400 hz 120 dBm
2 kHz to 100 kHz All -105 dBm

115

The noise floor for full scale settings of —30 to +25 dBm will be 75 dB
below full scale for >100 kHz, or 55 dB below full scale for <100
kHz.

Signal Inputs

Mating
Impedance Frequency Connector Return Loss
50/75 ohms unbalanced 50 Hz to 32.5 MHz BNC 30dB
600 ohms balanced 50 Hz to 108 kHz Dual Banana Plug
0.75 inch Spacing 25dB

Balance: 600 ; 40 dB.
Demodulated Audio Output
Output level: 0 dBm into a 600 Q load.

Auxiliary Signal Inputs/Outputs

Tracking output: 0 dBm rear panel tracking output.

Ext. reference input: 10 MHz +~ N, where N =1,23...10.
Reference output: 10 MHz at 8 dBm output (also 10 MHz oven
oscillator on instruments with option 004).

Probe power: Front panel dc output for HP active high impedance
accessory probes, (+15, —12 Vdc).

Additional outputs: Audio, phase jitter and meter output.

Options
Option 004: High stability frequency reference: 10 MHz oven sta-
bilized reference oscillator improves frequency stability to +2 x
1077 /year.

General

Operating Environment

Temperature: 0° to 55°C.

Relative humidity: 95%, 0° to 40°C.

ARtitude: <15,000 ft., <4600 metres.

Storage environment temperature: —40°C to 75°C.

Storage altitude: <50,000 ft., <15,240 metres.

Power: 100/120/220/240 V, +5%, —10%, 48 to 66 Hz, 150 VA.
Weight: 23 kg. (50 1b) net; 30 kg. (65 lb) shipping.

Size: 177 mm H x 425.5 mm W x 475.5 mm D (7" x 16.75 " x 16.75").

Ordering Information Price

HP 3586C Sclective Level Meter* $10,900
Opt 004: High Stability Frequency Reference $750
Opt 907: Front Panel Handles 366
Opt 908: Rack Flange Kit $36
Opt 909: Rack Flange & Handle Combination Kit $92
Opt W30: Extended Warranty $310

Accessories

HP 1124A: High Impedance Probe $350

*HP-IB cables not supplied. See page 561.
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HP 70000 Moduilar Measurement System

New products for
¢ lightwave signal analysis
e dramatic increases in sensitivity

o swept scalar analysis to 18 GHz
o scalar/spectrum analysis
s tracking preselection to 26.5 GHz

HP 71400A

| DESIGNED FOR l
SYSTEMS

Measure Lightwave Signals Modulated on 1200 to 1600
nm Wavelength Carriers

The first commercially-available receiver for measuring wide-
bandwidth modulated light is also part of the HP 70000 modular
measurement system. The HP 71400A lightwave signal analyzer has
a receiver bandwidth of 100 kHz to 22 GHz; sensitivity of —60 dBm
(optical); and full calibration at 1300 nm and 1550 nm. See page 314
for more detailed information.

Improve Modular Spectrum Analyzer Sensitivity 20 to
25dB

The HP 70620 preamplifier provides a 2 to 22 GHz low noise, high
gain amplification stage for the front-end of any HP 70000 micro-
wave spectrum analyzer. Receiver-quality noise figure of 10 dB (typi-
cal) is obtained by combining the preamplifier with the HP 71210A
microwave spectrum analyzer. This corresponds to a sensitivity of ap-
proximately —154 dBm from 2 to 22 GHz—a 21 dB improvement.
Such outstanding sensitivity enables you to detect and analyze ex-
tremely low level signals. Use this module with any of the other modu-
lar microwave spectrum analyzers for sensitivity improvements
ranging from 20 to 25 dB.

Also, if you currently use narrow bandwidths to measure low level
signals, the preamplifier can dramatically speed up these measure-
ments. By improving sensitivity more than 20 dB, it allows you to use
a bandwidth 100 times wider and sweeptimes up to 10,000 times fast-
er. And, the spectrum analyzer reference level is automatically ad-
justed to compensate for preamplifier gain. See page 123.

Make Swept Scalar Analysis Measurements to 18 GHz

The HP 70301 A microwave tracking generator covers 2.7 to 18
GHz for swept scalar analysis with greater than 120 dB dynamic
range. The %-width module has many applications in microwave and
lightwave stimulus-response measurements.

The HP 70301A extends stimulus-response measurement capabil-
ity to 18 GHz with any HP 70000 microwave preselected spectrum
analyzer. An output signal (with maximum leveled power output of
greater than —2 dBm) tracks the analyzer’s tuning to well within 10
Hz to give the best resolution and dynamic range for measuring nar-
rowband or high rejection devices. Teamed with the HP 70300A RF
tracking generator, the microwave generator’s output becomes a

HP 70620A

SYSTEMS

HP 71100XL
' SYSTEMS '

tracking source for complete coverage from 10 MHz to 18 GHz. It
can also be used in conjunction with the HP 71400A lightwave signal
analyzer to measure frequency response of laser systems.

Combine High Performance Scalar and Spectrum
Analyzer

The HP 71100XL scalar/spectrum analyzer provides high per-
formance scalar and spectrum analysis from 100 Hz to 2.9 GHz. It
combines the HP 71100A option 002 RF spectrum analyzer, the com-
panion HP 70300A tracking generator, and a new set of download-
able programs (DLPs) that simplify your component testing. The
DLPs add a scalar measurement personality to the softkey menus to
simplify many transmission and reflection measurements. This makes
it easy to take advantage of the full performance of the system; for
example, to make measurements with >125 dB dynamic range on a
150 dB display. The softkey menus also guide you through other sca-
lar measurement routines such as open/short/thru calibration, pass-
fail testing, and shape factor measurement.

A dual display mode makes it easy to check oscillators for close-in
parasitics oscillations while you monitor harmonics. Spectrum analy-
sis routines such as harmonic measurement and spurious signal
search are also available. Since the system is modular, the frequency
range for spectrum analysis can easily be extended to 26.5 GHz by
selecting options that substitute any of the microwave spectrum ana-
lyzer input modules for the standard 2.9 GHz input module. See page
119.

Extend Microwave Preselection to 26.5 GHz

Tracking preselection is now available in the modular spectrum an-
alyzers for applications to 26.5 GHz. Preselection eliminates confus-
ing multiple responses that are products of any multi-band spectrum
analyzer. With preselection, there is a one-to-one correspondence be-
tween displayed signals and input signals, making it much easier to
interpret the display. Also, because the signal identification process is
eliminated, faster measurements are often possible.

The HP 70601A preselector module adds 26.5 GHz preselection to
the new HP 71201 A option 001 microwave spectrum analyzer. You
can also add this preselector to an HP 71200A or 71200A option 001
microwave spectrum analyzer, or to an HP 70905B RF module for
extended performance up to 26.5 GHz. See page 123.
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Modular Spectrum Analyzers
The HP 70000 Modular Measurement System offers state-of-the-
art spectrum analysis capability with all the benefits of modularity.

HP 70000 Modular Measurement System

The modular architecture of the HP 70000 system has been opti-
mized for test instrumentation. A rugged, reliable mainframe and
two high-performance display/control units form the core of the HP
70000 Modular Measurement System. These system components
combine with an expanding variety of modules to create the measure-
ment system that’s right for your application. The HP 70000 Modu-
lar Measurement System is an open system into which you can design
and develop modular instrumentation that is not currently available.
To aid in the development of custom modules, HP 70000 module de-
velopment design guides and part kits are available. As your needs
change or as new modules are developed, you can expand or upgrade
your system economically by simply adding new or different modules.

You can choose from six standard, factory configured spectrum an-
alyzer systems or fashion your own custom system from available sys-
tem components. Either way, a factory assembled and tested system
will be delivered ready for use. You can also order individual system
components, including mainframes and displays.

The six standard HP 70000 Modular Spectrum Analyzers cover
frequency ranges from RF to millimeter. In addition, two versions of
a lightwave signal analyzer are now available. (See pages 121 and
314-315 for configurations and specifications.) Options can be added
to modify your system or extend warranty.

Custom systems give you the flexibility to configure just the capa-
bility you need. The basic elements required to construct a spectrum
analyzer are a display, an HP 70900A Local Oscillator, an RF or
external mixer interface module, and an IF section. For certain auto-
mated systems a display may not be required.

Expand Your Measurement Capabilities
A growing variety of new modules makes it easy to increase or
modify your measurement capability. Improve sensitivity by adding

the HP 70620A preamplifier module to any of the four microwave
spectrum analyzers. Stimulus-response measurements can be made
with the addition of the HP 70301 A Microwave Tracking Generator.
Automatic signal monitoring /surveillance capability can be obtained
by using a controller and the HP 85865B Signal Monitoring Soft-
ware. (See page 129 for details.) You can increase frequency accura-
cy with the addition of the HP 70310A Precision Frequency
Reference or add the HP 70700A Digitizer to enhance spectrum ana-
lyzer time domain measurements or provide a stand-alone, program-
mable waveform recorder. Additional mainframes can be added as
your system expands, with system control residing in a single display.

Create Custom Softkeys

Specific measurement routines can be created as downloadable
programs (DLPs) and stored in the HP 70000 Modular Spectrum
Analyzers. These custom routines (DLPs) become as easy to retrieve
and use as any other function of the analyzer. Using custom DLPs
that are executable with a single softkey, you can make the analyzer
more efficient for a specific measurement requirement.

Product Support

In addition to the standard one-year, return-to-HP warranty, an
optional two-year warranty is offered on every standard or custom
system, for total coverage of three years. A one-year standard and
two-year optional warranty is also offered on all system components
purchased individually.

The HP 11990A software package provides complete electrical test
capability to data sheet specifications and is available for any stand-
ard system.

A one-day, lab-intensive HP 70000 user’s course is offered to help
you use the HP 70000 more effectively and more efficiently. You will
learn how to connect and configure modules, become familiar with
the menus that control system operation, and learn how to use some of
the unique features of the HP 70000 system. (See page 119.)
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HP 70000 Modular Measurement System (cont’d)

Just the Capability You Need - Expand at Any Time!

The HP modular spectrum analyzer family lets you choose the
right capability for any application without paying for features you
don’t need. Choose from any of five RF sections or an external mixing
module and mixers for frequency coverage, from two IF sections for
frequency resolution, and from two display/control units. As your
needs change, expand measurement capability by adding modules in-
stead of replacing your entire system. To meet your long-term mea-
surement needs, powerful new modules are added every year. With its
easy system-upgrade path the HP 70000 eliminates many of the hid-
den costs of replacing an instrument, such as operator and service
technician retraining, reprogramming, documentation, and installa-
tion time.

Easy to Use

An improved user interface makes the spectrum analyzer much
easier to use. Casual users can now get started making measurements
in seconds. Experienced users also prefer the new menus because they
can access their favorite functions more quickly.

The secret is in how the menus are organized. Measurement func-
tions are grouped together, each with its own firmkey on the left side
of the display. The firmkeys never change so you can access them at
any time. Pressing a firmkey activiates the most commonly used
softkey function. For example, placing a marker on the highest peak
now takes only one keystroke compared to four keystrokes previously.
And you’'ll always know which function is active because it is high-
lighted in inverse video. Finally, special panning modes make it easier
than ever to change center frequency or span using the rotary knob.

The new user interface can be retrofitted to older units as a
firmware upgrade.

Downloadable Programming

One-button measurement routines make the system easy for any-
one to operate. To use the downloadable programming capability of
the HP 70000, a measurement routine is created on a computer and
downloaded into the non-volatile memory of the spectrum analyzer,
where it can then be executed either manually or remotely.

Any function of the spectrum analyzer can be used in a download-
able program (DLP). And you can place the DLP under the control of
a specific softkey, which can be labelled for identification.

A DLP for spur searching appears in the plot at right. This pro-
gram directs the analyzer to make the calculations, take measure-
ments, and display the results in a usable form. Store these in the
USER menu and you create your own softkey-driven test system for
the bench.

Multi-System Control and Management

Many instruments (up to 255 modules) can be configured in the
same modular measurement system. System architecture manages
communication between modules. Instrument control is handled over
HP-IB when no display is present; adding a display allows you to con-
trol the instruments in the system manually. Up to four instruments
can be displayed simultaneously while all instruments are making
measurements. For example, four multi-channel digitizers or spec-
trum analyzers can be viewed at the same time using the “window-
ing” functions found in the DISPLAY hardkey menu.

This flexibility is unsurpassed in the microwave instrument indus-
try.
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The seven ‘‘firmkeys” on the left allow quick access to all the
functions in the MENU.

Na. Freg Amp(dBc) Start
Frequency Range: 1. 16,5 GHz -85.5  Freg
16.5 GHz to 17.8 GHz 2. 16.7 OHz -B6.3
3. 16.B GHz -B6.3
Carrler: 8.1 dBm, 89.7 MHz y 159 GH: -85.8 E:ZP
S. 17.2 GH -86.5 f
Spurious Spec: -99.8 dBc
Spur
Sensitivity: -133 dBm, 18 Hz Spec
Total Sweep Time: 15 s
oo DONE we0
View
Band
EXiT Find
Spurs
(USERR T ]

A one-button solution can be created to execute a complex
measurement routine such as spur searching.

A single display can control multiple instruments separated by
more than 500 meters.
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HP 70000 Standard Spectrum Analyzer Systems

Five standard, factory-configured systems are offered in RF, mi-
crowave, and millimeter frequency ranges. Each system is completely
assembled and tested at the factory, and is shipped ready to use. A
one-year, return-to-HP warranty is included with any standard or
custom system. See page 121 for specification summaries.

Price

HP 71100A RF Spectrum Analyzer $35,740
System Components (7/8 mainframe occupied)
HP 70001A Mainframe
HP 70205A Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section
HP 70904A RF Section
HP 71100XL RF Scalar/Spectrum Analyzer System
Components (% mainframe occupied)
HP 70001A Mainframe
HP 70206A System Graphics Display
HP 70300A Tracking Generator
HP 70900A Local Oscillator
HP 70902A IF Section
HP 70904A RF Section
HP 70900-60121 System Software
HP 71200A Microwave Spectrum Analyzer
System Components (7/8 mainframe occupied)
HP 70001A Mainframe
HP 70205A Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section
HP 70905A RF Section
HP 71201A Microwave Spectrum Analyzer
System Components (8/8 mainframe occupied)
HP 70001A Mainframe
HP 70205A Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section
HP 70905B RF Section
HP 70600A Preselector
HP 71210A Microwave Spectrum Analyzer
System Components (7/8 mainframe occupied)
HP 70001A Mainframe
HP 70206A System Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section
HP 70903A IF Section
HP 70908A RF Section
HP 70310A Precision Frequency Reference
HP 71300A Millimeter Spectrum Analyzer
System Components (7/8 mainframe occupied)
HP 70001A Mainframe
HP 70205A Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section
HP 70907A External Mixer Interface

$47,890

$38,550

$47,940

$72,890

$36,530

System Options
Except as noted, the options below apply to all standard
systems.

Option 001 Delete HP 70905A RF Section, add HP +$1,800
70906A RF Section (HP 71200A only)
Option 001 Delete HP 70905B/70600A, add HP +8$4,000
70906B RF Section (50 KHz - 26.5 GHz) and HP
70601A Preselector (to 26.5 GHz) (HP 71201 A on-
ly)
Option 002 Delete HP 70205A Graphics Display, +$1,800
add HP 70206A System Graphics Display (all mod-
els except HP 71210A)
Option 003 Add HP Precision Frequency Reference +$4,390
Module (HP 71100XL only)
Option 004 Add HP 70903A IF Section (all models +3$2,950
except HP 71210A)
Option 005 Delete HP 70902A IF Section, add HP —$800
T0903A IF Section (all models except HP 71210A)
Option 400 Add 400 Hz Power Line Frequency Op- +$750
eration to the mainframe
Option 401 Add 400 Hz Power Line Frequency Op- +$1850
eration to the mainframe and HP 70206A System
Graphics Display
Option 655 Delete 32" Operation Verification soft- $0
ware disks, add 514" disks
Option 908 Rack Flange Kit for mainframe or HP +$35
70206A Display without handles
Option 913 Rack Flange Kit for mainframe or HP +$40
70206A Display with handles
Option 010 Rack Mount Slide Kit for mainframe +$450
Option 011 Rack Mount Slide Kit for display +$200
Option 910 Extra Manual Set +$250
System Support Options
Option W30 provides an additional, two year return-to-
HP warranty:
HP 71100A Option W30 $690
HP 71100XL Option W30 $950
HP 71200A Option W30 $780
HP 71201A Option W30 $950
HP 71210A Option W30 $950
HP 71300A Option W30 $730

The HP 11990A System Performance Test Software

Package provides complete test capability of system
specifications (Use of external test equipment re-

quired):

HP 11990A $0

Option 001 (Required for any HP 70000 System both $1,000
3!" disks and 5'/4" disks supplied)

Option 100 For HP 71100A $300
Option 200 For HP 71200A $300
Option 201 For HP 71201A $300
Option 210 For HP 71210A $300
Option 300 For HP 71300A $300

The HP 70000 Modular Spectrum Analyzer User’s Course is a
one-day, hands-on, lab-intensive training class. It is taught by HP
system engineers on a consulting basis. Contact your local sales of-
fice for more information,

HP 70000 Custom Spectrum Analyzer Systems

Custom systems can be made up in several ways. You can choose
to start with a standard system and then add modules, accessories,
and options as desired. You can also build a system by selecting
system components individually.

Factory-configured, custom systems can be ordered using the
HP 710008 product number. This product number ensures factory
assembly and test, and delivery of a system ready to use. System
automation can be added under the HP 71000S product number
with the selection of series 200 or 300 computers and peripherals.
When individual modules are ordered, all necessary cables are in-
cluded to allow connection into any system configuration. An or-
dering guide is available from your local HP sales office.
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SIGNAL ANALYZERS

HP 70000 Modular Measurement System (cont’d)

HP 70000 Specification Summary

HP 71100A" HP 71200A
Frequency Range 100 Hz - 2.9 GHz 50 kHz - 22 GHz
tunable in <1 Hz increments 50 kHz - 26.5 GHz (Opt. 001)
Total Amplitude Range -134 to +30 dBm -132 to +30 dBm
Displayed Avg. Noise Level (dBm) 10 kHz <-85 1 MHz <~118
(10 Hz Res. BW, 0 dB attn at three 1 MHz <-118 1 GHz <-129
frequencies) 1 GHz <-134 10 GHz <-125

Frequency Response
(10 dB input attn)

100 Hz - 2.5 GHz +1 dB
100 Hz- 2.9 GHz +1.5 dB

50 kHz - 2.9 GHz +2.3 dB
2.7 GHz - 12.7 GHz 1.5 dB

adjustable in 1,3,10 sequence
& 10% increments (except 3 kHz - 10 kHz)

10 Hz - 3 MHz (opt. 004)

Scale Fidelity

(Log, 10 Hz Res BW, 0-90 dB) +0.5 dB +0.5 dB

Frequency Accuracy

After cal £10 kHz (£17 Hz)? £10 kHz (217 Hz)?
One year after cal +13 kHz (£117 Hz)? +13 kHz (+117 Hz)?
(At 1 GHz, 0 Hz Span, 0-55°C)

Resolution Bandwidths (—3 dB) 10 Hz - 300 kHz 10 Hz - 300 kHz

10 Hz - 3 MHz (Opt. 004)

Phase Noise

1 GHz, 30 kHz offset -97 dBc/Hz —97 dBc/Hz
Dynamic Range (@ 1 GHz)

2nd Harmonic Distortion <70 dBc <-70 dBc
Third Order Intermod Distortion <70 dBc <-74 dBc

Frequency Span - Range

1 Hz to 2.9 GHz and zero span

1 Hz to 22/26.5 GHz and zero span

(adj - 0.5% of displayed span)

Sweep Time

50 msec to 1,000 sec; or 15 msec to 335 sec in swept freq. mode & 80 usec to 335 sec in
fixed freq. mode (0 span) with HP 70700A

Weight kg (Ib)

30.8 (68.1)

i 30.6 (67.5)

HP 71100XL Specifications are the same as those for the HP 71100A and 70300A.
2with HP 70310A Precision Frequency Reference

General Specifications

Environmental
Temperature: Operation 0 to +55° C; Storage —40 to +75° C
Humidity: Operation 0 to 95% Relative Humidity at 40° C
EMI: Conducted & radiated interference is within the requirements
of MIL-STD-461B, RE02/part?, CISPR pub. 11, and FTZ
526/1979

Power Requirements
HP 70001A Mainframe: 100, 120, 220, or 240 VAC (+10%) 47-66
Hz or 400 Hz with option 400; 570 VA, 310 W
Modules: All power supplied by mainframe
HP 70206 A Display: 100, 120, 220, or 240 VAC (+£10%) 47-66 Hz
or 400 Hz with option 401

Warm-up Time
One hour from cold start (0-55° C)

Size in mm (inches)
HP 70001A Mainframe: 177.0 (6.97) H, 425.4 (16.75) W, 526.0
(20.7) L
HP 70206A Display: 177.0 (6.97) H, 4254 (16.75) W, 502.0
(19.75) L

Available System Inputs/Qutputs (F=front panel, R=rear
panel)
HP 70205A & 70206A Displays: Composite video out (BNC R)
HP 70900A LO Section: 300 MHz Cal out (BNC F), 100 MHz
Ext Freq Ref in (SMB R), Sweep out (SMB R), Tune+Span out
(SMB R), HSWP out/in (SMB R)
HP 70902A IF Section: Aux video out (BNC F), 3 MHz IF out
(BNC 