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NEW PRODUCT HIGHLIGHTS

HP 9000 Series 300 Modular Computers

The Series 300 is a family of high-performance technical workstations designed for
instrument control and computer-aided design applications. Its modular design pro-
vides a high level of adaptability with choice of performance levels and displays, and
compatibility across hardware and software boundaries alike. With the Series 300
you can build a system from scratch. Choose computational power, color, screen
resolution, peripherals and accessories. And it’s integrated, so all the components
will work together, no matter what the configuration. As your computing needs
change, your choices can change as easily as they were made in the first place, with
the highly flexible Series 300 Modular Computers. See page 70.

HP 9000 Series 500 Model 550 Computer

The Model 550 is the cornerstone of a multi-user graphics system with the power to respond like a
single-user workstation. The system provides mainframe performance, floating point computa-
tion, and support of multiple high-performance graphics workstations, all in a networked environ-
ment. And in a very small package. When combined with other components, the Model 550 can
add exceptional dimensions to a design team’s performance. Consider first-time draws of 60,000
vectors per second, redraws just as fast, user access to 4,000 lines of transform engine microcode,
2 Mbyte per second computer-to-display-station interface, and more. It all adds up to more
graphics performance per dollar, plus the predictable response you demand. See page 74.

Vectra Personal Computer

The Vectra Personal Computer accommodates ever-changing business needs with its flexi-
ble modular design and powerful MS-DOS 3.1 operating system. Select the exact system
components for your needs, choosing from a vast range of IBM PC/AT compatible hard-
ware and software by Hewlett-Packard, IBM®, and other manufacturers.

The seven IBM PC/AT™.-compatible 1/O accessory slots and the Hewlett-Packard
Human Interface Loop (HP-HIL) provide unlimited capabilities for your expanding and
changing needs. And Vectra software has been developed and adapted to implement such
versatile, easy-to-use features as HP Touch, the HP Mouse, Graphics Tablet, and the
Personal Applications Manager operating system shell by HP. See page 42.

IBM PG/AT™ is a U.S. trademark of international Business Machines Corporation.
IBM® is a registered U.S. trademark of International Business Machines Corporation.

The HP Integral Personal Computer

The Integral PC is the first personal computer to deliver the performance of the UNIX operating
system in a fully integrated, affordable, easy-to-use package. Everything you need for full comput-
ing power—-a printer, keyboard, monitor, mass storage, and an optional HP Mouse—is provided in
the transporiable Integral PC.

The standard 512K bytes of memory is expandable to 2.5M bytes; with Bus Expanders, the
RAM can be boosted up to 7M bytes. And, there are 256K bytes of ROM, with the built-in HP-
UX, HP’s customized version of the UNIX operating system. Also included in ROM is the Person-
al Applications Manager (PAM), a friendly user interface, and the HP Windows multi-window
manager. See page 78.
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NEW PRODUCT HIGHLIGHTS

The HP Portable PLUS Personal Computer
More than just a portable computer, the Portable PLUS is a powerful, durable traveling companion
that shares information and peripherals with desktops or acts as a terminal to mainframes. In one
small package, you can carry all the tools you need to be productive in the field or while traveling.
The Portable PLUS is easily tailored to handle varying duties with the programs and data that you
use most often installed directly in the computer as plug-in ROMs. You also have the option of loading
disc-based software into the Electronic Disc of the Portable PLUS. In either case, there is no need to
carry discs or disc drives—just the lap-sized PLUS. See page 44.

OfficeShare LAN
OfficeShare, Hewlett-Packard’s personal computer local area network (PC LAN), is
based on the industry-standard IEEE 802.3 PC LAN and the MS9™-DOS 3.1 operat-
ing system. It connects HP and IBM® personal computers for low-cost file and peripheral
sharing, and provides a link to HP’s Personal Productivity Center through the HP Ad-
vanceNet networking strategy. This link accesses powerful integrated office solutions, as
well as sharing the benefits of Microsoft Network (MS™-Net) software compatibility.

Up to 30 personal computers may be connected to each 185-metre network segment,
using any HP Touchscreen I or Vectra Personal Computer with a hard disc as a network
server. The typical system supports up to eight nodes per network server.

Remote file access permits transparent file storage and transfer on shared discs,
which enables the personal computers to share printers and elithinates the need to learn
separate file access methods on the LAN. See page 51.

MS™-DOS and MS™-Net are U.S. trademarks of Microsoft, Inc.
IBM® is a registered U.S. trademark of international Business Machines Corporation.

HP 2393A Graphics Terminal

Designed for both business and technical applications, the HP 2393 A Graphics Terminal
provides full graphics and alphanumerics and supports a wide variety of input and output
options. It is a high quality yet affordable solution for the graphics terminal needs of HP
3000, HP 1000 and HP 9000 Computer users. Besides its extensive graphics features, the
HP 2393A provides full alphanumeric capabilities, including math, italic, bold and line-
drawing characters, up to twelve pages of memory, and enhanced vertical scrolling to sup-
port 160-column text. See page 84.

HP 2394A Data Entry Terminai

The HP 2394A Data Entry Terminal offers an innovative approach to remote data entry appli-
cations. The HP 2394A has local forms cache, so users can store forms they need in terminal
memory for recall to the display immediately when required. Extensive local edit checks, modi-
fied data tag, and menu-driven forms design improve data entry throughput. The HP 2394 A also
has ergonomic features such as integral tilt and swivel plus smooth horizontal scrolling. See page
85.




HP 7907 A Fixed/Removabie Disc Drive

The HP 7907A offers 20.5 megabytes of fixed storage and 20.5 megabytes of removable
storage on a handy 8-inch cartridge. On-line data access rate is 22.6 transactions per second.
The HP 7907A conforms to the HP-IB/CS-80 standards, and its intelligent controller sup-
ports an off-line back-up that copies data between the fixed and removable discs in less than
two minutes. See page 92.

HP 9133,34H/9153,54 4 Winchester Hard
Discs

The HP 9153H (10-Mbyte) and 9133H (20-Mbyte) combine the storage of

HP’s hard discs with the backup and interchange capabilities of 3% inch

microfloppies in compact packages. In addition, the microfloppies are com-
patible with HP 9122D/S and 9114A data storage units. For floppy-based
computer systems, the HP 9154A (10 Mbyte) and 9134H (20-Mbyte)
hard-disc-only models add Winchester performance and convenience. All
four of these units are supported on the HP Touchscreen, HP 9000 Series
80, and HP Series 200 computers. See page 89.

HP 4951B Protocol Analyzer

The new HP 4951B Protocol Analyzer includes all of the features of the HP 4951A (monitors and
decodes data transmission, simulates datacomm network components, performs bit error rate tests,
and remotely transfers data and programs) as well as several new software features. A new video
output port enables users to hook up the analyzer to a video monitor and view what appears on the
screen of the protocol analyzer on the larger video monitor at the same time. A separate RS-
232C/V.24 printer or remote port enhances the remote testing capability of the analyzer while
allowing users to transfer data, programs, and applications to any member of the HP protocol
analyzer family.

The HP 4951B has available an SNA analysis package, an asynchronous terminal emulator
program, an X.25 package, an X.21 interface kit, and a DDCMP decode and simulation package.
The additional versatility that these software packages afford, along with the standard analysis of
SDLC, HDLC, BSC, and most other character-synchronous or asynchronous protocols, means that
users of all major data communications protocols can do their jobs faster, more easily, and more
thoroughly than before. See page 129.

HP 11729C Carrier Nuise Test Set

The HP 11729C Carrier Noise Test set measures single-sideband phase
noise from 5 MHz to 18 GHz and features three new capabilities in addi-
tion to those of its predecessor, the HP 11729B. A 640-MHz SAW filter
improves broadband noise floor of the external reference signal to typical-
ly —145 dBm/Hz at 10-MHz offset from 10 GHz. The SAW device can
be configured into a 640-MHz self-oscillator to replace the external low-
noise reference signal in the frequency-discriminator method. This tech-
nique is useful for testing free-running devices such as tunable GasFET,
Gunn-diode, or YIG-tuned sources. Additional circuitry permits AM and
phase noise measurements on many pulsed carriers. See page 712.
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NEW PRODUCT HIGHLIGHTS

HP 51810S Video Measurement System

Hewlett-Packard’s expertise in automatic test equipment now includes video product eval-
uation. The HP 51810S combines new and existing hardware with advanced software to
provide a high-throughput manufacturing system that measures over 60 parameters on
NTSC baseband video signals.

At the heart of the computer-based system is the HP 5180A Waveform Recorder,
which digitizes the video signal from the device under test. The system extracts gain,
phase, timing, noise and distortion parameters from the signal, compares them to preset
limits, and stores them for later analysis in a database.

Key features include task separation, which allows less-skilled operators to run
predefined tests easily while providing full flexibility to quality-assurance and test manag-
ers. Offering a database for storing test results, the system simplifies quality monitoring
and parameter trending. Hard copies are obtained using any of several optional HP-GL
plotters and printers.

Although intended primarily for production testing of video products, the system will
also find applications in research and development, quality assurance, and broadcasting
due to the wide variety of measurements it can make. See page 168.

HP 8903B Audio Analyzer, HP 8903E Distortion Analyzer
The HP 8903B Audio Analyzer and HP 8903E Distortion Analyzer provide unparalleled versatil-
ity and performance for audio measurements from 20 Hz to 100 kHz. The HP 8903B and HP
8903E combine the functionality of an audio frequency counter, sensitive ac voltmeter, dc voltme-
ter, high-performance distortion analyzer and SINAD meter into a compact, versatile package.
In addition, the HP 8903B includes a programmable, low-distortion oscillator (20 Hz to 100
kHz). With its internal oscillator, the HP 8903B performs automatic signal-to-noise ratio mea-
surements as well as swept distortion and frequency response measurements. Both instruments
employ fully automatic input range selection and notch filter tuning to ensure accurate, repeat-
able results. Other analyzer features include fully balanced input, true rms and average detection
and two slots for any of six optional audio filters. With typical residual distortion below 0.003%
(20 Hz to 20 kHz), the HP 8903B and HP 8903E can characterize most audio electronic equip-
ment. Receiver SINAD testing is easy with the dedicated SINAD measurement of these analyz-
ers. For system applications, simple yet complete HP-IB programming makes the HP 8903B and
HP 8903E ideal solutions for any audio measurement needs. See page 722.

HP 1631A/D Logic Analyzers

The HP 1631A and 1631D are dedicated benchtop logic analyzers that provide state analysis,
timing analysis, and digitizing oscilloscope functions all in one instrument. As general-purpose
system-integration tools for the digital hardware designer, the HP 1631A /D window in on specif-
ic analog events to provide information for troubleshooting and characterizing systems. These
new models provide the full capabilities of the HP 1630A /D, including state and timing channels,
inverse assembly, and preprocessor support. Two analog channels are available with 200
megasample/second digitizing rate, allowing simultaneous, single-shot capture and storage of
waveforms up to 50-MHz bandwidth. See page 410.

HP 9430 Memory Test System

Excellent timing accuracy and long-term stability, coupled with new standards in software pro-
ductivity, are offered by the HP 9430 Memory Test System. This system represents a versatile
and economical solution to the testing of the most common semiconductor memories in end-user
and manufacturing environments.

With its flexible architecture, the system is designed to provide an upgrade path for your next-
generation memories. High mean time between failures (MTBF) and a one-year calibration peri-
od contribute to maximum availability of the system to perform your testing tasks throughout the
year. The application-oriented, modular software structure can be readily learned and substan-
tially reduces programming costs.

The HP 9430 is compact. All tester hardware, including controller and mass storage device, is
contained in one cabinet (plus testhead). The result is an intelligent, stand-alone system that
requires no external host computer for either testing or program development. See page 366.




HP 64000 Emulation and Microgrogram Subsysiems
Fourteen new emulation subsystems and a microprogram development subsystem signifi-
cantly expand processor support capabilities of the HP 64000 Logic Development System.
These subsystems provide an important link between the software-development environ-
ment and the target system to enhance designer and programmer productivity, which
reduces the time for new-product development. In addition to standard emulation features,
many of these new emulators address functions that are integrated directly on the processors
= themselves.

] The microprogram development subsystem supports all phases of microprogram-based
(bit slice) product design, development, and maintenance. Additionally, the HP 64000 sys-
tem allows simultaneous analysis of multiple processors, an increasingly important capabil-
ity because many digital systems incorporate 8- or 16-bit processors with micro-
programmable (bit slice) processors. See pages 188 and 191.

HP 3065 Digital/Anaiog In-Circuit Board
Test Family

Four new in-circuit board test products greatly expand the HP 3065
family of board testers. They consist of two new controllers and two new
test stations that can be combined in any way to meet your testing appli-
cations. Controller and test-station combinations, ranging from the en-
try-level HP 3065CL/HL to the top-of-the-line HP 3065CX/HX, all
offer 5-MHz digital in-circuit testing with HP’s exclusive Safeguard In-
circuit Analysis to help prevent digital IC damage. The excellent relia-
bility of all these systems allows HP to offer a 99% Guaranteed Uptime
Service for the entire HP 3065 family. See page 387.

HP 94445A Parameter Exiraction Solftware

You need accurate transistor model parameters to generate precise circuit simula-
tions for IC design. TECAP (Transistor Electrical Characterization and Analysis
Program) gives you these model parameters quickly and easily. TECAP shortens
your IC design cycle and saves valuable engineering and production resources.

TECAP system hardware performs I-V and C-V measurements on your devel-
opmental wafers or discrete transistors. TECAP software transforms the mea-
sured data into transistor model parameters that precisely match your particular
fab circuit simulation and yield better IC designs.

Because you begin wafer fabrication with a superior design, only minimal ad-
justments may be necessary at this stage. You save valuable engineering and pro-
duction resources by eliminating wasteful fab runs.

The TECAP software uses the computing power of the HP 9000 Series 200
PASCAL workstations. The software, written in PASCAL 3.0, is menu-driven
and requires no programming expertise. The program is simple to learn and com-
mands don’t have to be memorized. TECAP offers an “integrated” solution,
where measurement, parameter extraction, device simulation, and plotting rou-
tines are included in one unified program.

TECAP precisely extracts model and parameters from measured data by eval-
uating a non-linear, least-squares-fit algorithm. After computing the model pa-
rameters, you can use the device simulator to verify accuracy. The simulator takes
into account the external resistances of the transistors, and solves an admittance
matrix to give you meaningful, practical simulations. See page 364.
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NEW PRODUCT HIGHLIGHTS

HP 8175A Digitai Signa! Generator

Combining high data rates with programmable pattern durations, intelligent cycling
and interaction with devices under test, the new HP 8175A provides for simulation of
a wide range of digital signals in IC, board and module design and test.

The HP 8175A enhances your engineering and test process by offering the ver-
satility and performance you need in digital design and test. Early simulation of
not-available elements speeds your design cycle through reduced integration time.
Automated, at-speed testing improves your production quality.

When configured with logic analyzers from the HP 1630/31 families, the HP
8175A forms part of a complete test system. The Digital Signal Generator provides
stimulus to the device under test, and the Logic Analyzer measures the response in
terms of logic states and timing characteristics.

The photo shows an HP 8175A (left) and an HP 1630G (right) in a stimulus -
response measurement set-up. The automated measurement is controlled from an HP
series 200 controller.

For more information on the HP 8175A, see page 470. For information on the HP
1630/31 Logic Analyzers, see pages 411-and 414.

HP 4194A Imfedance/Gain—Phase Analyzer

The HP 4194A Impedance/Gain-Phase Analyzer performs impedance and transmis-
sion measurements, graphic analysis, and computation quickly and efficiently. Addi-
tionally, the HP 4194A can copy its graphics display to a printer or plotter, without
the aid of an external controller. The HP 4194 A features wide-range impedance mea-
surement from 100 Hz to 40 MHz with high accuracy of 0.17% and gain-phase mea-
surement from 10 Hz to 100 MHz with high accuracy of 0.1dB.

Measurement data can be displayed on a color CRT, and graphics analysis func-
tions such as markers and line cursors can be used to obtain impedance and transmis-
sion parameters from the measurement data.

Built-in equivalent circuit analysis/frequency characteristics simulation enables
you to characterize components, and the data manipulation function enables you to
easily extract secondary parameters.

With the built-in Auto Sequence Program (ASP) function, all measurement and
analysis can be automated, expanded, and customized without the aid of an external
controller.

The HP 4194A enables you to perform quick evaluation of materials, compo-
nents, and circuits, thereby increasing engineering productivity. See page 328.

HP 5356D Harmonic Mixer Driver

Monitor or measure pulsed and CW frequencies from 36 Hz to 110 GHz with the
HP 5356D and an HP 11970Q,U,V or W mixer. The HP 5356D harmonic mixer
driver, along with the HP 11970 mixers, down-converts the frequency for measure-
ment with the HP 5345A/5355A microwave frequency counter. Frequencies with-
in pulses as small as 75 nanoseconds can be measured, and a profile of
characteristics can be determined. This makes it ideal for radar applications and
VCO post-tuning drift or FSK modulation measurements. Additional frequency-
converter heads are available, which allow measurements from dc to 40 GHz, mak-
ing this a most versatile combination of products for frequency and time interval
measurements. See page 232.

HP 5350A, 5351A, 5352A CW Microwave Frequency

Counters

Choose 20, 26.5 or 40 GHz and get all the basic performance of the higher priced products
for less cost. These new counters are designed with GaAs (Gallium Arsenide) integrated
circuitry, which simplifies and reduces parts for high reliability and low cost of ownership.
With a sensitivity of —30 dBm at 26.5 GHz and —20 dBm at 40 GHz, a frequency range of
500 MHz to 40 GHz can be measured on a single input connector. A second input mea-
sures 10 Hz to 525 MHz and offers resolution to a millihertz. HP-IB data rates of greater
than 80 readings-per-second make these counters ideal for systems. Standard features in-
clude keyboard and display lockout, math functions and HP-IB. A temperature-compen-
sated crystal oscillator (TCXO) is standard; an optional oven time base and an optional
high-stability oven time base are available for all three products. Rear input connectors
and input protection are also available for both the HP 5350A and HP 5351A counters.
See page 226.
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#F 5386A Frequency Counta:

For portable, low-cost frequency measurements to 3 GHz, consider the new HP
5386A. This counter features —27 dBm sensitivity, 9 digits of resolution per second, a
12-character liquid-crystal display, and HP-IB standard. Both frequency and period
measurements can be made with the low-frequency port. A half-rack-width package
enhances the counter’s utility for calibration and maintenance applications, and con-
serves rack space for systems applications. The alphanumeric LCD can be used as a
remote display for operator prompts or for displaying scaled measurements with ap-
propriate units. An optional oven timebase lengthens the calibration period for
kilohertz accuracy (at 3 GHz) from six months to a full year. See page 234.
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*3 Data Acquisition ana Cotvrol 5

W1th the HP 3852S Data Acquisition and Control System you get capa 3 hardware plus system
software to create a powerful data acquisition system that you can easily configure to your needs.
A full keyboard with two displays means easy checkout of system wiring. Plug-in voltmeters and
input/output accessories with removable terminal modules for field wiring speed up system con-
figuration. You’ll have powerful system software for fast and easy start-up using a tool set of
capabilities needed in data acquisition, capabilities such as data analysis, presentation, distribu-
tion and archiving.

The HP 3852S Data Acquisition and Control System consists of an HP 3852A mainframe;
optional HP 3853A extenders; a selection of plug-in voltmeters, multiplexers, and input /output
accessories; an HP Series 200 computer; and system software. You can choose any combination
of these capabilities. The HP 3852A Data Acquisition and Control Unit has eight slots for plug-in
accessories. If more slots are needed, add up to seven extenders with 10 slots per extender.

You can use the HP 3852S to perform accurate, low-level and noise-rejecting measurements
as well as high-speed measurements. You can resolve one-microvolt signals with the integrating
DVM and make scanned readings at up to 100,000 per second with the high-speed DVM. The HP
3852S is a single card-cage product that lets you make a wide range of measurements as well as
control and sequence your test. See page 300.

#7 5180T/U and 5183T/4 Digitizing Oscilloscon
The HP 5180, shown here, and the HP 5183 are two-channel digitizing oscﬂfoscopes that
combine precision digitizers and waveform analyzers. The HP 5180T offers 20 Msam-
ples/s, 10-bit resolution, 60-dB dynamic range, and 16K memory. In comparison, the HP
5183T offers 4 Msamples/s, 12-bit resolution, 72-dB dynamic range, and 512K memory.
The HP 5180U and 5183U are four-channel versions of the HP 5180T and 5183T.

All four oscilloscopes feature powerful trigger enhancements, with the HP 5180 offer-
ing selectable sensitivity and bitrigger and the HP 5183 offering dropout, sequential, bi-
trigger, composite, and high-frequency triggering. In addition, time-base features such as
main-only, mixed, and toggle in the HP 5180 and main-only, mixed, burst, and adaptive
sample rate in the HP 5183T give more measurement control and conserve memory.

Once a signal has been digitized and recorded, the HP 5180T/U and HP 5183T/U are
ready for complete signal analysis (e.g., FFT, pulse, integrate, differentiate, waveform
math, rms, peak-to-peak). Touchscreen displays guide users through menus for analysis,
cursor control, display, plot or disc operations. Waveform and measurement setups can be
stored on optional internal discs or on external discs.

The HP 5180’s applications include video test plus floppy media and drive test, whereas
the HP 5183 is aimed at sonar, modem, communications, and disc testing. See page 422.

AR VLS

4 54110D and 542004/D Dig: i cilioscapes
The HP 54110D, shown here, is a full-color, 1- GHz digitizing oscilloscope featuring
automatic parameter measurements, digital storage, infinite persistence, pretrigger
viewing, and setup aids that simplify time-domain measurements for digital design.

Ideal for capturing high-speed, single-shot events, the HP 54200A and 54200D are
fully-programmable, 200-Msample/s, 50-MHz digitizing oscilloscopes that offer a va-
riety of automatic measurements. The HP 54200D also includes triggering modes simi-
lar to logic analyzers. See pages 430 (HP 54110D) and 434 (HP 54200A/D).
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NEW PRODUCT HIGHLIGHTS

A

HP 8673E Synthesized Signal Generator

Full microwave test signal simulation is now available from 2 to 18.0
GHz with the HP 8673E Synthesized Signal Generator. Using the digi-
tal keyboard-entry style of the earlier HP 8673B, the new generator
features AM, FM and pulse modulation for matching the simulation
requirements of modern system and component test. Qutput amplitude
ranges from +10 to —120 dBm, with AM rates to 100 kHz and FM
rates to 10 MHz, depending on modulation index. Pulse modulation
features >80-dB on/off ratio, <35-ns rise/fall times and <100-ns pulse
widths. Simultaneous modulations are possible. See page 546.

HP 8770A Arbitrary Waveform
Synthesizer

New technology in the form of an ultrafast D-to-A converter en-
ables the HP 8770A to generate 125 million waveform samples per
second, equivalent to a dc to 50 MHz frequency coverage, with an
amplitude resolution of 12 bits (1 : 4096). This remarkable capabil-
ity challenges old test concepts for simulating test waveforms for
computer hard-disk head testing, electromagnetic pulse simula-
tions, and RF receiver tests. In addition, it provides a highly-versa-
tile test source for many ATE systems. Complimenting this
hardware, HP 11775A Waveform Generation Software operates on
HP 200-Series desktop computers and gives the operator powerful

Ewe , waveform construction routines that can add controlled amounts of
o e T R e noise or distortion as required by the particular test simulation. See
page 450.

HP Millimeter-Wave Product Line
Hewlett-Packard introduces a new line of millimeter-wave test
equipment that includes signal analyzers and frequency counters to
110 GHz, sweepers and synthesizers to 60 GHz, scalar and vector
network analyzers to 60 GHz, waveguide accessories to 60 GHz,
and power meters to S0 GHz. For a complete description of the new
millimeter-wave product line, see page 550.

HP Millimeter-Wave Source Modules
Hewlett-Packard is addressing the growing millimeter-wave market
with the new HP 83550-series millimeter-wave source modules.
These high efficiency frequency multipliers can be used to extend
the features and performance of existing 11 to 20 GHz microwave
sources to the 26.5 to 40 GHz (HP 83554A), 33 to 50 GHz (HP
83556A), and 40 to 60 GHz (HP 83556A) millimeter-wave fre-
quency ranges.

These source modules are the center of Hewlett-Packard’s new
millimeter-wave measurement solutions. They are easily configured
with existing sweep oscillators and network analyzer configurations
to extend component test to millimeter-wave frequencies. The
source modules can also be driven by Hewlett-Packard’s high per-
formance synthesizers to answer the growing demand for solutions
to complex millimeter-wave signal simulation applications. Finally,
the source modules are remoteable, making them easy to use in the
research and design lab, on the production floor, or in field test. See
page S12.




HP 71000 Modular Spectrum Analyzers
Put together the spectrum analyzer that best meets your needs with
the new HP 71000 Modular Spectrum Analyzer family. The HP
71000 family includes a rugged, reliable mainframe, two high-
performance display units, and a selection of modules that perform
various spectrum analyzer and tracking generator functions.

Three standard, factory configured HP 71000 systems covering
RF, microwave, and millimeter frequency ranges are available. Op-
tions include the large, stand-alone display, the HP 70903A wide-
bandwidth IF section, and extended warranty coverage. The system
components can be combined in different ways for a variety of in-
strument applications, and as your measurement requirements
change, new modules can be added. The modules, displays, and
mainframes can also be ordered individually or as custom systems.
See page 647.

HP 8567A, 857CGA RF and Microwave

Spectrum Analyzers

The HP 8567A RF Spectrum Analyzer (10 kHz - 1500 MHz)
is fully automatic, with built-in firmware to reduce your test
time and lessen the data processing load on your computer. Is
EMI testing cutting into your budget? The HP 8567A has the
accuracy necessary for EMI testing and is compatible with
Hewlett-Packard measurement software and accessories to
help you complete your EMI testing at minimal cost. Mea-
surement routines can be stored in the HP 8567A and execut-
ed by pressing a softkey. This allows repetitive operations and
customized tests to be performed by an operator who has little
or no expertise in signal analysis. See page 668.

The HP 8570A Microwave Spectrum Analyzer features
internal preselection over a wide 1.7 to 22 GHz frequency
range to provide the dynamic range and overload protection
necessary for most signal analysis applications. Precise mea-
surements are made quickly and easily with features such as
three-knob operation and digital display. Documented results
are obtained conveniently with the direct-to-plotter HP-IB
output. Ease-of-use and accuracy make the HP 8570A an ide-
al choice for lab and production uses. See page 676.

HP 8574A CISPR Spectrum
Analyzer/EMI Receiver

A total solution for EMI measurements, from product
design through compliance testing, is now available
from Hewlett-Packard. The new HP 8574A CISPR
Spectrum Analyzer/EMI Receiver combines the
high-performance of the HP 8568B Spectrum Ana-
lyzer with the improved sensitivity and overload pro-
tection of the new HP 85685A RF Preselector. The
HP 85650A Quasi-Peak Adapter completes a system
designed to CISPR (Comite International Special des
Perturbations Radioelectrique) Publication 16 rec-
ommendations and meets the measurement require-
ments for military and commercial standards,
including FCC and VDE. System features include
peak, quasi-peak, and average detection. The receiver
gives you the accuracy needed to perform indoor or
open-site EMI tests with confidence. In addition, the
spectrum analyzer, an indispensable diagnostic aid
throughout EMI design and evaluation, is a powerful
tool for general-purpose signal analysis. See page 671.
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HIGHLIGHTS

HP PC instrumersis

HP PC Instruments offer a cost-effective and easy-to-use personal-computer-based so-
lution to the automated test and measurement needs of a wide range of technical pro-
fessionals. Working in concert with the HP Vectra PC, HP Touchscreen PC, the IBM
PC, PC/XT, and PC/AT, PC Instruments operate in both manual and programmatic
modes. Their soft front panels simulate instrument control panels on your PC, allowing
you to simply touch the HP 150 screen or use a mouse with the IBM PC to set func-
tions, ranges and values, and take measurements. You can also use the soft front panel
to enter many of the instrument parameters that have been traditionally typed into the
system. PC Instruments also help you to develop programs faster. A few easy-to-re-
member commands, such as OUTPUT and MEASURE, control your PC Instruments
from Microsoft® BASIC. An optional data acquisition software package provides sim-
ple menu-driven programs for voltage scanning, temperature measurement, and graph-
ics. An add-on HP-IB Command Library can also turn your PC into a versatile HP-IB
instrument controller that controls both PC Instruments and HP-IB instruments from
the same BASIC program. The HP PC Instrument System includes these modules:
Digital Multimeter, Digitizing Oscilloscope, Function Generator, Universal Counter,
Relay Multiplexer, Dual Voltage Digital-to-Analog Converter, Digital Input/Output,
and Relay Actuator. See page 193.

Microsoft® and Microsoft BASIC® are US registered trademarks of Microsoft Corporation.

SRR AT A AT S T PR R o TR e AL VIR

The new HP 3457A Mulnmeter glves you seven measurement functions
with 3 to 6% digits of resolution. Select the reading rate you need for
your measurement task from less than 1 per second in 6 digits to
greater than 1350 per second at 3'% digits. Basic dc volts accuracy is 5
ppm for 24 hours.

You can combine measurement functions of dcV, acV, dcl, acl, chms,
frequency, and period with the optional scanning plug-ins to create a
small test system with or without a computer. For larger applications, the
HP 3457A gives you a task-oriented command set to make your pro-
gramming self-documenting and easy to understand. The memory fea-
tures of program memory, reading memory, and state memory can free
your computer for other tasks while the HP 3457A is performing your
measurements. In all, the HP 3457A adds up to great performance at
modest cost. See page 205.
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HP 438A Dual-5+:
{Option 700, Cii.

For automatic testing systems built to the US A1r Force MATE (Modular Automatic Test
Equipment) standard, system instruments are controlled by a test language called CIIL
(Control Interface Intermediate Language). The HP 438A Option 700 responds to CIIL
commands and provides all the measuring power of the dual-sensor meter, which can not
only sense power at two points but also compute ratios of and differences between the two
readings. HP 438 A has become the power meter of choice for automatic systems because it
packs two channels into a half-rack width only 88.1mm (3.5-inch) high, and because of its
25,000 hours MTBF rellablllty, proven with actual warranty data. See page 577.
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HP 5821A-6624A System DT Powar Suppil
These HP-IB multiple-output, series-regulated system power supplies feature a combination of intelli-
gence, performance and low price that makes them the preferred choice for controlled power systems
applications.

Four models, each offering a total of 160 watts output power, offer a variety of output combinations
of 40 and 80 watts with voltages up to 50 volts and currents to 10 amperes. Each output can produce
power in two ranges. For example, model 6622A has two 80-watt outputs. Each of these can produce
80 watts at either 20 volts or 50 volts. When operating below 20 volts, each output can source or sink up
to 4 amperes. When operating between 20 volts and 50 volts, each output can source or sink up to 1.6
amperes. Output combinations include:

6621 A - 2 outputs at 80 watts, both 0-7 or 0-20 volts

6622A - 2 outputs at 80 watts, both 0-20 or 0-50 volts

6623A - 1 output at 80 watts, 0-7 or 0-20 volts; 1 at 40 watts, 0-20 or 0-50 volts; 1 at 40 watts, 0-7 or

0-20 volts

6624A - 4 outputs at 40 watts: two at 0-7 or 0-20 volts and two at 0-20 or 0-50 volts.

The built-in interface is tailored to the power supply, resulting in simpler programming. Self-con-
tained measurement and readback capabilities eliminate the need for scanning the output or using a
separate DVM to monitor the supplies. See page 276.
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Hewlett-Packard Company is in the
business of developing, manufactur-
ing and marketing measurement and
computation products and systems
used by people in science, engineering,
business, industry, education and
medicine. These products are known
for their high quality, reliability and
advanced technology and include cal-
culators, computers and peripherals,
electronic instruments, instruments
for chemical analysis, medical instru-
mentation, and electronic compo-
nents.

Headquartered in Palo Alto, Cali-
fornia, Hewlett-Packard employs ap-
proximately 85,000 people worldwide,
of whom some 57,000 work in the
U.S.A. Product research and manu-
facturing activity is highly decentral-
ized, with facilities in the U.S., the
UK, Europe, Japan, Southeast Asia,
Latin America and Canada. The
worldwide sales organization includes
more than 100 sales and support of-
fices in the U.S., and some 240 sales
and support offices and distributor-
ships in 75 other countries.

With 1984 sales in excess of 6.04
billion dollars, HP is ranked in the top
60 U.S. industrial corporations.
About 40 percent of these sales were
generated outside the United States.

HP Instruments

Hewlett-Packard’s first product, de-
veloped in 1939, was an audio oscilla-
tor based on a new and innovative
design. In the company’s first 20
years, this oscillator was the founda-
tion for an ever-broadening line of test
and measurement instruments used
primarily by engineers and scientists.
The first HP catalog, published in
1943, used 24 pages to describe a total
product offering of 12 instruments.
This 1986 edition has 784 pages on
which are detailed some 1,700 instru-
ments, computers and accessories out
of the company’s total offering of
more than 7,000 products. Customers
use HP instruments to evaluate the
performance of their own electrical
equipment, in developing products,

ABOUT HEWLETT-PACKARD

An illustration of HP’s ongoing commitment to upgrading customer productivity is the
HP 3065 family of digital/analog, in-circuit board testers. HP has continually enhanced
the HP 3065 since its introduction, expanding the number ot tests available, raising test
rates, supporting multiple testheads and terminals, adding a hybrid card, and enabling
the HP 3065 to communicate with other HP board-test systems. A new addition, HP Q-
STAR network (Quality Systems for Test, Analysis and Control), provides hardware links
and software to automatically acquire data from most CAD systems, support paperless
repair, and provide Statistical Quality Control. These systems stand behind HP’s guar-

antee of 99 percent up-time service.

in controlling quality and manufac-
turing processes, and in field service
applications.

In addition to the electronics indus-
try, major markets for HP instru-
ments include telecommunications,
aerospace, aviation, and scientific re-
search. In fact, HP instruments are
used in almost every industry where
precise testing, measurement and con-
trol are required.

HF Computers

HP’s first computer was introduced in
1966. Its purpose was to gather and
analyze the data produced by HP
electronic instruments. Today, HP
computers and their peripheral de-
vices (terminals, mass storage devices,
printers and plotters) are themselves a
major product line and account for a
substantial portion of the company’s
sales. The broad range of HP compu-
tation products and systems offers so-
lutions for businesses, manufacturers
and individuals as well as engineers
and scientists.

HP leadership in key technical
computer markets has been the out-
growth of the company’s strong famil-

iarity with engineering, scientific and
manufacturing applications. By link-
ing networks of personal computers
and terminals, powerful HP mini-
computers provide mainframe capa-
bilities for thousands of businesses
and industries. Other computers are
optimized for control of instrument
systems, making it easier for custom-
ers to design and assemble electronic
test systems.

HP’s advanced data communica-
tions technology is the key to the en-
hanced productivity of such
computerized systems. With the abili-
ty to combine words, data, and graph-
ics, HP computer networks automate
the many tasks involved. Specific ap-
plication solutions along these lines
are offered not only to engineers and
scientists but also to manufacturers,
distributors, retailers, financial insti-
tutions, hospitals, government agen-
cies and schools.

HP Measurement Systems

Under the impact of a growing scarci-
ty and rising cost of technical man-
power, the need is accelerating for
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The world’s first portable engineering workstation, the Integral Personal Computer, was
built to meet the needs of the technical professional. Constructed around the MC 68000
microprocessor, with a UNIX-based multitasking operating system, this recent addition
to the HP9000 family can be used for multipte applications. For example, when used as
an instrument controller, the Integral can initiate measurements, apply its processing
power to evaluating results, and help document the measurements.

measurement systems, with their
higher speed, accuracy, repeatability
and productivity. HP instruments
and computers are designed with sys-
tems in mind.

In 1965 HP set about creating its
own internal standard for the in-
terfacing of all future HP instru-
ments and HP computers. That
standard became a worldwide stand-
ard, IEEE-488, and it is used by more
than 250 manufacturers in more than
14 countries. We call this standard
HP-IB, the Hewlett-Packard Inter-
face Bus. In this catalog system-
ready products are marked with the
symbol

In all cases the goal of HP systems
is to provide essential information in
useful form and in the most efficient
and timely manner. The end result is

improved productivity of our custom-
ers’ processes and organizations—the
unifying purpose of HP’s business.

Other HP Products

In addition to electronic measure-
ment and computation products, HP
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 impor-
tant fields of interest include
medicine and analytical chemistry.
Today, hospitals and clinics use HP
equipment for patient monitoring, di-
agnosis and therapy, as well as data
management. Analytical instruments
are widely used in the chemical, ener-
gy, pharmaceutical and food indus-
tries, as well as in medical and
chemical research programs for gov-
ernment and industry.

HP innovation

The continuing growth of Hewlett-
Packard is based to a significant de-
gree on a strong commitment to re-
search and development. Between 8
and 10 percent of sales revenue is in-
vested in R&D. In 1984 this amount-
ed to 592 million dollars. This
increasing investment has enabled
HP to stay at the forefront of tech-
nology and to maintain a steady flow
of new and useful products. More
than half of the company’s 1984 or-
ders were for products introduced
during the previous three years, a
clear indication of the importance of
HP’s product-development efforts.

Each of HP’s 54 product divisions
has the primary responsibility for de-
veloping its own products. Together,
the divisions account for close to 85
percent of the company’s annual
R &D budget. The remaining 15 per-
cent is invested in more basic, higher
risk, longer term research under-

Hewlett-Packard’s research and devel-
opment span a wide range of technolo-
gies. Experts in materials and optics, as
well as manufacturing and circuit design,
collaborated on the HFBR-0400 line of fi-
ber optic components. HFBR-0400 is the
first auto-insertable, wave-solderable fi-
ber optic link. It has a 25-MHz bandwidth,
can support data rates up to 40 Mbd over
distances up to 2.5 km, and is specified
for the five major fiber diameters. Con-
structed from a flame-retardant plastic, it
meets new standards for mechanical
strength, dimensional stability and sol-
vent and chemical resistance.



taken by HP Laboratories, the central
source of technical support for the di-
visions. Through endeavors in areas of
science and technology, the corporate
laboratories also help the company de-
velop new areas of business. Custom-
ers benefit through access to
computers and instruments that are at
the forefront of technology.

HP Support

The same high level of engineering ex-
cellence that HP commits to the de-
velopment of advanced products also
goes into creating high quality sup-
port services. Hewlett-Packard’s sup-
port organization consists of a
worldwide sales and service network
staffed by highly trained engineers
and 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.

If your needs are best filled by an
instrument system, we offer applica-
tions and training support to help you
obtain full use of your system, hard-
ware support to help maximize system
up time, and software support to keep
your system software current and pro-
ductive.

To help you plan your system and
its use, we offer the consulting and
training expertise of experienced sys-
tems engineers. For the installation
and maintenance of your system and
its components, we offer the services
of customer engineers. And for the
long-term support of your system, HP
offers an extensive menu of services.
The menu includes contract or as-
needed calibration and repair with on-
site and at-HP options, as appropri-
ate. Update services are available for
both software and hardware, as is
training for your own service person-
nel.

HP’s worldwide support network
ensures prompt availability of

Instrument development philosophy at Hewlett-Packard has followed a policy of system
integration and modularization. Nearly all instruments introduced in the last several
years can operate on the Hewlett-Packard Interface Bus, HP’s enhancement of the
|IEEE-488 standard. Most recently, HP has been pursuing modularization options in its
product design. A good example is the HP 70000 Measurement System, which can be
configured as an RF, microwave or millimeter-wave spectrum analyzer, depending upon
which modules are used.

replacement parts throughout the pro-
duction life of products and beyond.
Replacement parts services also in-
clude parts stocking recommenda-
tions based on extensive component
reliability histories and the numbers
and mix of HP products to be sup-
ported.

For products requiring consumable
supplies, such as recording paper, rib-
bons and magnetic media, we offer
fast, convenient service from well-
stocked supply centers that can also
provide personal computers and soft-
ware, peripherals and terminals,
cables and connectors, workstation
furniture, books and learning aids.

HP’s comprehensive support also
includes extensive information serv-
ices. In addition to supplying excellent
hardware and software manuals, HP
makes available a wide variety of no-
charge publications to help you choose
the HP products that best fill your
needs, to help you benefit from appli-
cations knowledge acquired by users
inside and outside of HP, and to help
you maintain your HP products.
These publications range from new-

product announcements, catalogs,
product family brochures and single-
product data sheets, through applica-
tion notes and programming aids, to
service notes and maintenance period-
icals.

The support services outlined
above are described in more detail in
the back sections of this catalog. Your
nearest HP office can either supply the
support services you need or help you
obtain them. The locations of HP of-
fices are listed on the back pages of
this catalog.

The HP Catalog

This catalog is divided into sections
that are based on product families:
circuit test systems, oscilloscopes, sig-
nal analyzers, telecommunications
test equipment and so on. Many of
these sections are prefaced by descrip-
tions of basic kinds of measurements
and the techniques of measurement
that are associated with the featured
products.

The catalog offers two different in-
dexes. One is alphabetical by instru-
ment type or name; the other is
numerical by HP model number.

The product descriptions presented
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With PC Instruments, HP has taken one more step toward its goal of driving automated
solutions down the price/performance curve. This personal-computer-based system is
designed around software and measurement modules that allow the HP Touchscreen
Personal Computer and IBM PC, PC/XT and PC/AT to function as instrument control-
lers, thus adding engineering capabilities to computers that had previously been used
primarily for graphics, calculations and report generation. In addition to the modules,
PC Instruments have |/0 libraries that permit the computers to control up to 14 HP-IB

instruments at a time.

in the catalog are as complete as rea-
sonably possible in a publication such
as this. In some cases it will be neces-
sary to refer to a data sheet for a full
set of specifications. Data sheets are
available on request at local HP sales
offices.

The locations of HP sales and
service offices are listed on the back
pages of this catalog. The listing also
indicates the types of products nor-
mally available through each office
(not all offices handle the full line of
HP products).

Contacling HP

Your calls to your local HP office will
be routed to the person best qualified
to give you assistance if you tell the
operator your specific product inter-
est: instruments, computers, medical,
analytical, or components.

Our sales force is made up of spe-
cialists in each of these five major

product areas. Staff engineers are al-
ways available during business hours
to respond to your needs or to obtain
answers from appropriate sources.
Our HP sales representatives are sup-
ported by the HP systems engineer-
ing organization, which has
specialists in measurement and com-
putation systems.

Information on product availabili-
ty, prices and order status is immedi-
ately available through our
worldwide order processing network.

Suggestions Welcomed

The purpose of this catalog is to give
you the most information possible
about Hewlett-Packard products,
along with some company back-
ground that may be useful in reach-
ing decisions as to product and
system needs. The major emphasis in
this catalog is instrument products

and systems, with some representa-
tion by HP’s other product catego-
ries. Literature describing these
other product categories in detail is
available through your local sales of-
fice.

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

Hewlett-Packard Co.
Steve Duer

Catalog Manager
3200 Hillview Avenue
Palo Alto, CA 94304
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Single Sideband Phase Noise Test Set.................... 712
Slides for Rack Mounting....................... 745, 746, 749
Sliding Load (Coaxial and Waveguide) .................. 567
SLMS System Software ............cccoeviieiiiieninann. 154
Slotted Lines (Coaxial and Waveguide) .................. 566
SMA, SMB, SMC Series Adapters ..........cooevvvnnnn. 742
Software
Applications Solutions ................ 48, 57, 68, 69,73, 75
Business............coiiiiiiiiiiiiiiiaen, 61-64,68,69,73
CAD . 177
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Touchscreen II Personal Computers ..................... 41
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Vector Network Analyzer ..........................ee 624
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Software Pacs
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Scalar Network Analyzer......................... 600, 604 Ij,)
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Standing Wave Ratio (SWR) Meter ..................... 566
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Sweep Oscillators..................... 452-457, 463, 493-521
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HP-IBDriver ... oo 558
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Matrix (HP-IB) ... 311, 359
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s o D 1 569
VHF Switch, HP-IB....................coeeenn 122, 311
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Synthesized Function Generator ......................... 450
Synthesized Signal Generators ............. 524-534, 543-548
Synthesized Signal Sources ................ 452-457, 524-534
Synthesized Sweep Oscillators .................. 452-457, 496
Synthesizer, Arbitrary Waveform ........................ 450
Synthesizer, Time.........ovviiiiiiin i, 489
Synthesizers, Automatic ......... 452457, 524-534, 544-546
Synthesizers, Frequency ......... 452457, 524-534, 543-548
Systems
Automatic Test.........cocvvviiiinivennen.... 314, 319, 324
CAD L e 177
Digital Diagnostic ..........cocveeiiiiiiiiniiniiniin... N2
Digital ICTest ....ovvviiiiiii i 369
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Video Measurement ............0hevenn o oiinsinon 168
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Waveform Measurement ............o00 0000000 424,427,429
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RJE Interface ............cooooiisiin i, 68,72,75
Serial Interface........covvvii i vnnnnnni i 68,72
Shared Resource Management Interface . ..... I 72,75
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Balanced 2/4-wire Audio Channel Selector .......o. 0.0 145
Bidirectional Switch .......... ..o i oo 153
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Error Rate Measurements ........civiaivs et ivdns 146148
FDM Measurements ..........c.... . 142, 151-154; 156—-160
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Noise and Interference Test Set........................ 155
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PCM Testing....oovveeeiiiieee i iieiiinaiieianannnn 143
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‘Thermocouple Power Sensors ...........occveeeeenenennnn. 580
Thermocouple Scanning Cards .................. 297, 308, 321
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ThinkJet Printer . .....cocovviviiiiiiviieniininernness 95,96
Time Base (HP 7035B) .....cccovvnviiiniivernnnnnninnns. 399
Time Domain Network Measurement .................... 626
Time Interval Counters ..........c..covvvvinnnn. 237, 241-251
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Time Synthesizer .......c.ocvvriiiiiiiiiiiiniiiiinennnn, 489
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Timing Generator, HP-IB.................ccovvviiina .. 489
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Touch-Hold Probe .........ccvvvviiiiieiinniiniin et 218
Touch, HP........ e ettt et e ettt 40
Touchscreen HP-IB Controller............c..cc.ovnaat. 201
Touchscreen PCIB Controller....................ooouu.. 201
Touchscreen II Personal Computers.....................:.. 40
RS - e GO )1 5 (=) | A S 378
Tracking Generators............ 156, 456, 651, 678, 682, 688,
690, 692, 695
Tracking Generator Module (HP 70310A) ............... 651
Training, Logic ..........coviivinn i 381

Training, MiCTOProCESSOT ......covuvvvnrrenrenreenarnnnss 381
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Transient Digitizers................covviiviinnnnn. 420-429
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Transient Recorders .............ccviiiviiiiinnn.n, 420-429
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Transmission Line Test Software.....................e.0. 604
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Transistor Bias Supply........coooiiiviiiiiiiiiiiriens 630
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Translator Software (IGES) ...............c0ccoviiiiiiin, 182
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True RMS Voltmeters ................ 208-212, 214-216, 220
Tuners, MICTOWAVE ....ovvntirininiieiieaininnensennns 568
Two-Channel Real Time Spectrum Analyzer........ 706, 709
Type N Series Adapters..........coovvveiiiiiniinneaninnn 743
Type NShOrt....covviieiiiii i 567,637
U
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Ultrasound Imaging ............covviiviieerrrneeainnnsan 740
Upconverter Simulator for Microwave
Link Analyzer........cooivriiiiiiniiiinriiiecneianaens 165
vV
Vector Film Recorder............coocoviiiiiinnnenninn 105
Vector GENerator ....oovuvinevrieeiieenreniaenniecnnnnns 466
.~ Vector Impedance Meter....................i0o i, 334
-~ Vector Network Analyzers............ 588, 605-616, 618638
Vector Voltmeter .........oovvniiiireeniiininenainniens 617
Verification Kits (Network Analyzer) ...................c 600
Vectra Personal Computer ..........c...ooiivvninnninin! 42
VHF Signal Generator.................coevvvininie. 535, 538
VHF SwitchModule................coiiiiiin .. 122,311
Vibration Analyzer ..............ccovvveviiinn, 703, 706,709
Video Interface ...........ovoviiiviiiiiviiiiiine, 68, 72,75
Video Measurement System ............cooiviivn,ivnn. 168
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Voice/Data Testing......i..ccoiiiiiiiiiiiiiiiinni e 133 [ﬁﬁ]
Voltmeters............... e e 203-223
ANAlOg . i i e 219-222
Digital oo 203-218
RE i i e e e 223
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Waveform Analyzers ................ 168, 420-429, 701, 703,
706, 709
Waveform, Arbitrary Synthesizer ........................ 450
Waveform Digitizers...........c...ooviiiieiiinian. 420-429
Waveform Recorders ..............c.ueen.. 396-402, 420-429
Waveguide
V- 8451 1E:R10) ¢ SN 554, 560
Calibration Kits ....... N 631
Coaxial Adapters .. oo iin e 553
51570 1) v R RN 554, 565
Directional Couplers,.......covvririnerniiiennennn. 563
o Frequency Meters . ....io oo 554, 565
CHArmonic MIXErS . .viiirn it iiieeriieiieaees 568, 697
Holders ... o i i e e e 553
Low-Pass Fiters. ......ovvirr et iiennennnn, 568
Movable Shorts ....ioviiiiriiin i 567
Shorting Switch ........ e 567
- :Slide Screw Tuners ..., e, 568
“Sliding Loads ... e 567
SHAING SHOTts ..o o i iiiieinetiviaat e vicinennan. 567
Slotted Sections .......0 . e iieei i, 566
AN L e e 553
e IINALIONS . . oottty e e it aaeraareaansaracasnnns 567
Thermistor MOUNtS . ..., ivvueeriiiererieeernneennnns 583
- Variable AUenuators ..oi..eveeeiierr i, 560
- ‘Waveguide-Waveguide Adapters...................ooeet. 554
Wideband Amplifiers .. ... e 490, 492
Word Generator .......... T 466
Word Processing Printer and Accessories............... 94-96
-~ Workstation Printers...... i 94-96
X o
X-Ray Systems, Scientific & Industrial .................. 756
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HP-11C Advanced Scientific Programmable...........c..ccceovvvrvernennnt 52
HP-12C Advanced Financial Programmable..........cc.cccervvenrireennnnis 52
HP-15C Advanced Scientific Programmable with Matnces .......... 52
HP-16C Advanced Programmable for Digital Electronics

and COmMPULETr SCIENCE ......c.cueuerrmrurernreemnrerrieieisirerereressersssrsesessseses 52
HP-41CV/CX Advanced Calculators ..........ocooeuvievieiicncncvecenneace 52
HP-41 CV /CX Opt. 001 Custom Calculator........cccoceeeeevrurcrereannic 56
HP-71B Handheld Computer ... reresntrens 53
HP-75D Handheld COmPpULET .......cucerecurreeireenecnrereesrsensensenesecnsesess 53
HP-85B Personal Computer................ reesrsen e eas et sanaes 46
HP-86B Personal CompULer...........ccovverierennirnenmriscnnsirines .46
bR
105B Quartz Oscillator ..........
HP 110 - The Portable PLUS .-
141T System Spectrum Analyzers..........cocoveererneirinccrnimescsnsens 686
141T Spectrum Analyzer Mainframe.......c.ccoccovvvcerecrrrenrenvnreinenens 687
HP 150 Touchscreen II Personal Computers ........cccoovruerrnveenrevescons 40
182T Large Screen Display Mainframe .
197B Oscilloscope Camera..........couverererercsineeeresircrissirnsisesseesenenesnes
214B Pulse Generator..........coviiriiicriireesnnsininsieniessssssissssens 483
HP 260 Business COMPULETS..............ccocccrveimcnnnririscrisniesssnsesrssens 61

281 Series Coaxial-Waveguide Adapters .......ccommireerceerererenreeneennn 553
292 Series Waveguide-Waveguide Adapters......................... 553, 554
334A Distortion ANAlYZer ........ccceivureerereerceerinmmscersseerssiosscsesersesens 726
339A Distortion Measuring Set....
346A/B/C Noise Source ...........

355 Series Coaxial Step Attenuators rreeneeerananaes 558
360 Series Coaxial Low-pass Filters.. rrveeaersasirenes 568
362A Series Waveguide Low-pass Filters ........c.covevvririiecencsnnenns 568
365 Series mm-Wave Waveguide Isolators 554
370 Series mm-Wave Fixed Attenuators............ccoevvirviveecnnecinnines 554
375 Series Waveguide Variable Attenuators.........ccoovevmveenreveesinen 560
382 Series Waveguide Precision Variable Attenuators......... 554, 560
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400E & EL AC Voltmeters
400F & FL AC Voltmeters....
400 GL AC Voltmeter........
410C Voltmeter.........oeeuu.en
415E SWR Meter. -
420C Coaxial Crystal Detector...........cu...
422A Series Waveguide Crystal Detectors.
423A/B Coaxial Crystal Detectors................
424 A Series Waveguide Crystal Detectors
427A VOIIMELET ..ottt sicsene s sasens
428B Clip-on DC Milliammeter ...
432 Series Power Meters...........
435B Power Meter............ .
436A Power Meter .......coevvvvnnnninne
436A-E40 Power Sensor Calibration Systcm .......
438A Dual Power MEter .........covuviomriniecinnienieniicneensinsieesesseeness 577
438A Option 700 MATE - Programmed Power Meter.................. 577
442B Slotted Line RF Probe.........ccceeeeeininecnnninnennncnnnas .
444 A Slotted Line Untuned Probe....
447B Slotted Line Detector Probe
478A Coaxial Thermistor Mount .. "
486A Series Waveguide Thcrmlstor Mounts ................................ 583
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532 Series Waveguide Frequency Meters
536A Coaxial Frequency Meter......
537A Coaxial Frequency Meter.........coecevivirnrinene

545A LOgIC Probe....eeccecciiiiiinecinennerinnarceeonnnensn s

SA6A LOGIC PUISET .....ecveniieeeetienrecneeerernrtscres e rense e eseansesneneens 378
547A Current Tracer... ....378
S48A L0oZIC ClP ..oocrrriirccenreiinenintinicessnsse e issssssissesennsenes 379
7C0

752 Series Waveguide Directional Couplers ....
774D Coaxial Dual Directional Coupler .......
775D Coaxial Dual Directional Coupler .....................
776D Coaxial Dual Directional Coupler .....
777D Coaxial Dual Directional Coupler ...........ccovveevverrevverennns
778D Coaxial Dual Directional Coupler ...
779D Coaxial Directional Coupler .........
786D Coaxial Directional Detector ....
787D Coaxial Directional Detector ....
788C Coaxial Directional Detector.....
789C Coaxial Directional Detector.....
796D Coaxial Directional Coupler
797D Coaxial Directional Coupler ..
798C Coarxial Directional Coupler

80¢

809C Slotted Line Carriage .........cococvververrrorererseresmsessecesseesssesnsenens 566
810B Series Waveguide Slotted Sections...........cceevverreerevervininan 566
816A Coaxial Slotted Section .........ccovrvuirrreerirerenerrereerecrmsnsinvenenes 566
853A Spectrum Analyzer Display ................. 680, 682, 684
870A Series Waveguide Slide Screw Tuners........ccoeevemveecenererinnnne 568
897 Series E-, H-Plane Waveguide Bends...............ccoreeveveennnnnnn. 554
898 Series Waveguide TWISES ..........cccecevemrevermererenneererierererssnnns 554
899 Series Waveguide Straight Sections ............cccccceevrvceerncnrunenn, 554
904

905A Coaxial Sliding Load .......c.cccoirnminiireneninnercreneeesesneessseerinnne 567
908A Coaxial 50-Ohm Termination...........ccccveeervveereeeereecesersnsranans 567
909A/C/D/E Coaxial 50-Ohm Termination..........c.cvceeereereerrurens 567
910 Series Waveguide Terminations...........ceeeeverevreeerrerensneees 555, 567
911A/C Coaxial Sliding Loads........c.cccevmrricmereseneceneneererereerenne 567
914 Series Waveguide Sliding Loads.........cccccovevvevereereevcrreceercnrnnnns 567
920 Series Waveguide Moving Shorts ... 555, 567
923A Waveguide Sliding ShOrt........cccoeimveeiereeiveneererccrenenecrrnnnne 567
930A Waveguide Shorting Switch..........ccevevrveveeeerreininiiiineneees 567

932A Waveguide Harmonic Mixer
938A Frequency Doubler Set
940A Frequency Doubler Set

1007
HP 1000 Computers and SyStEmS........ccoceevereervrrernererrensenircrussesnaes 80
1000/26 Computer SYStem ........uecrircirieeenecnieinsiiinesissesnisssaensesess 80

1000/27 Computer System ...
1000/29 Computer System
1000/60 Computer System ..
1000/65 Computer System
1006A Testmobile .........
1007A Testmobile ...........ccccvnnene.
1008A Testmobile ........cccocvrecernennecne.
1040A Spectrophotometric Detector ..
1051A & 1052A Combining Cases..........cvcerereeeeereeerereneevenererniennns 748
1090 Liquid Chromatograph Systems ..........ccccecvvreverrererercecssnnaenas 737
1117B Testmobile, OSCIllOSCOPE......corvireeeveeieenrerereerirnessecesssnnaes 445
1340A Display Module ............
1345A Digital Display..............
1630A/D /G Logic Analyzers
1630 A/D + 24D Logic Analysis Measurement Techniques ....... 760
1631A/D Logic ANalyzZers........ccviueimiiivecinnnencninesnneeninneneennenas 411
1645A Date Error Analyzer......ccocoeernineniennevinrenrennerenenseneerenonnens 136
1741 A 100 MHz Oscilloscope, Analog Variable Persistence
SHTOTALE cvevvirirrirtrir ettt e snebeeseseseensss et sarsanes

1950A Two Channel Expansion Module ..
1965A Gated Universal Counter Module




1980 Oscilloscope Measurement SYStem..........o.ccceeeeunerereersseencns
1980B + 24A Waveform Measurement System Training

2000

2106BK Board COMPULET......ccoceeeecueremreerneirsesrersoraresserrensssssersensosese 82
2113E Computer ............... ..82
2117F Computer..... .82
2137A Computer.... .82
2139A Computer .... .82
2156B COMPULET ....cvvvvierrrenieeencnine. 82

2178C Model 60 Computer Systems ..
2179C Model 65 Computer Systems .....
2196C/D Model 26 Computer Systems ...

2197C/D Model 27 Computer Systems ... .81
2199C/D Model 29 Computer SyStems .........coecrreviveereererenisreeeeres 81
2225A ThinkJet Personal Printer c.....oooveeivevviecevenniencennnenn. 95,96
2250 Measurement & Control Processor .........cveeveeveriverevensereanna 308

2285A Local Area Network.....cccovvviniininiinncicnnnnnncnncscnneeninenes 75
2392A Display Terminal...... .85
2393A Graphics Terminal..... ...84
2394A Data Entry Terminal............... 85

2486A Micro 26 Computer System...
2487A Micro 27 Computer System...
2489A Micro 29 Computer System ...

2563A Line Printer .94
2565A Line Printer.......ccooiveevviecoreennnrescenernnresennenens .94
2566A Line Printer . .94
2625A Dual System Display Terminal .......ccoocccovivrracorececrnvernncennnas 86

2626A Display Station...........
2627A Color Graphics Terminal ...........cocovcereienreririererrrnvenees
2628 A Word Processing Terminal.
2680 Laser Printing SYStem .......coceueururererentrererrcrneseesresioeserecensssenes
26858 Laser Print Station...........cccocooovniivinrernevcnninieccrcnnnnsesnnnns
2686A LaserJet PLUS Printer....
2688A Page Printer.......c.cornvneee.
2689A Laser Printing System..
2804 A Quartz Thermometer......,

2813C Quartz Pressure Probe.....

2813D Quartz Pressure Set...........ccccvveneenes
2816A Pressure Signal Processor
2932A General Purpose Printer
2934A Business PriNLEr .......ccccviemvininireriermresenieseesesinesssseseresen

3000
HP 3000 Series 37, 37XE, 42, 48, 58, & 68/Business

Computer SYSEMS.......c.eceeueeireurncrieeteneeeere e ernseeeeresessesseases 64
3046A /B Selective Level Measuring System........cccococeeueeucrennnen, 159
3047 A Phase Noise Measurement System........ccocevvvverrrerieraenens 710
3054A Automatic Data Acquisition/Control

SYSLEIM . .vtiieerrreiererrereressneersenessseeesessesessteteressssrsssersnserosssssrenss 292
3054C Automatic Data Acquisition/Control System................... 295

3054DL Data LOBEET ....c.ccuviereemuricrnrirreiriernresenrssresessesesssssesessnsens
3055S PC Based Data Acquisition Unit
3056DL Data Logger..........c..c... coeranr
3060A /3061A/3062A User’s CoUTSE.......covuvmmiirimasemermissinssissaens
3061A/3062A In-circuit Functional Test System (HP-IB) ......... 386
3065 Board Test Family (HP-IB)........ccocovrvreinnrncrenrincinreecreaenns
3065C + 24D Board Test System User Training
3312A Function Generator .....
3314A Function Generator ............co.ecuenne
3325A Function Generator/Frequency

SYNthESIZEr /SWEEPET ...evrvreermteeceenirerreninterserieceennasioseeasseeseens
3326 A Two-Channel Synthesizer (HP-1B) .
3335A Frequency Synthesizer ........coviveemircnvnieioseeenesereseserenas
3336A/B/C Synthesizer/Level

GENETALOL ....c.cverieerriccrrrreestsnireessessesssesasassssnsrsassssssesssern
3350 Series Laboratory Automation SYS{ems...........ceceeeecernecenens 137
3390A Series INTEEIAtOrS......cccvrveeiriieiresisenerrcaereseseesseresesessees 737
3400A RMS VOItMELET c...cooveveuerrrrevennrrerenierrssannnseseremsassssnsnsasssseses 220
3406A Broadband Sampling Voltmeter .........cccceveeenunvenccnrnenecnane 223

3421 A Data Acquisition/Control Unit.........cccocvviianrinisnainininas 290
3435A Digital VOItMEter......coeeeveeieeeiiiicccenesiininiesreiceneenns 217
3437A High Speed Digital Voltmeter ... w213
3455A 6% Digit DMM ...oocoviiiicrcinccmnnsscnienis i 212
3456A Systems DVM.....oooiiiciicn it 210
345TA MUBIMELRT. .......cveeverrenreieirreeieaseecerentii s sriens s csnseess 205
3466A 4'%: Digit Autoranging DMM......... ...214
3468A /B 5% Digit Multimeter (HP-IL).......cccococovuvivinnnrrenicernnnae 215
3478A 5% Digit Multimeter (HP-IB) .....cccovnviinniiniciniircnnnans 208
3488A Switch Control Unit (HP-IB) ......ccccoovirievenicvnnirinineninnnes 311
3497A Data Acquisition/Control Unit..........ccouveriierenenirsennnanrenns 296
3498A EXtENer......c.coevveirmemmiicceniiniresnenieensisni st ssanssissssnens 299
3529A Magnetometer Probe.........c.ccveeeseercnreirnnnes 223
3551 A Transmission Test Set .......covccnnrevirnnniecnriininininines 137
3552A Transmission Test Set ........ocoivvivncnnnerinnneciinncnens 137
3561A Dynamic Signal Analyzer (HP-IB) .....c.ccorininirniinannans 703
3562A Dynamic Signal Analyzer (HP-IB) .............cccocvvieninnn. 706
3575A Gain/Phase Meter ..o 612
3577A Network Analyzer (HP-1B) .......ccccvecereevuemencccmmennsirnnrisieas 605
3577S Network Analyzer System....... .....610
3580A Spectrum Analyzer...........cocoovivemviniiiimniiiinsiineesisines 699
3581 A Wave Analyzer oot ianreasesesnenras 727
3581C Selective Voltmeter BRI 142
3582A Spectrum Analyzer ... 701
3585A Spectrum ANALYZer.......ccveeviruenrseriiinrererisenssisiessisnensennanes 654
3586A /B Selective Level Meter ......ovvivicneiininneiiirnsieicenens 156
3586C Wave ANALYZET .......cocevirieriercereniinmrenicseeessseenessosssensiassoses 657
3708A Noise and Interference Test Set......c.cocvuvvcenirennvencinnrnaene 155
3708S Noise and Interference Measurement System ............cccu.. 155
3711A IF/BB Transmitter (70/140 MHz IF)........c.cocovucuccunnnn. 162
3712A IF/BB Receiver (70/140 MHZ IF) .....c.covvvnrncinmiriinnnan 162
3717A 70 MHz Modulator /Demodulator.............cccoevereieecneennene 161
3730B Down Converter: RF to IF ..........ccocoviiinicnrcnnciriinnrennns 164
3736B RF Module (1.7 10 4.2 GHZ) ...ccoeovvvrerrcerircceeccnircrcscrenae 164
3737B RF Module (3.7 t0 8.5 GH2) ...cccvvurvnniccnninnisirennenes 164
3738B RF Module (5.9t0 11,7 GHZ) ...cooeevvveeceeiievreeeeveenne, 164
3739B RF Module (10.7 t0 14.5 GHZ) ...c.oovvieviecccccncerenee 164
3746A Selective Level Measuring Set (32 MHz) ......ccccoovnvveienenen 152
3750A Attenuator, 7S Qaeviireciirceereecerreescee s esseeessneeeesseossensens 163
3754A Access Switch....... e et nes 153
3755A Switch Controller ......ceeervnnneniereerreniesereessesesaeresees 153
3756A 90 MHz Bi-directional SWitCh........cccccovrummrenecrececrerrererens 153
3757A 8.5 MHz Access SWItCh .....eecevviirincrinicrcennreccrieiereeaaesenn 153
3762A Data Generator.... tersrt et et e b b e s e s bn e b e s sraesreane 148
3763A EITOr DEteCtOr .....covviueureereisicrnreneesrereeseosneseessenssnmreersesaens 148

3764A Digital Transmission ANalyZer .........cececeeveeniirnnusserienresenns
3770B Telephone Line Analyzer...........
3776A PCM Terminal Test Set....
3776B PCM Terminal Test Set ........cccoovvvveecvvenenn
3777A HP-IB-Controlled Channel Selector...

3779C Primary Multiplex Analyzer (CEPT).......ccoccevcnnircennne. 145
3779D Primary Multiplex Analyzer (Bell) .... rerreenesensnennss 145
3780A Pattern Generator/Error Detector........ccouvveerivvevemrveverienne 146
3781A Pattern Generator (CEPT and

CCITT Compatible).........ceeeeeerirerieenreinemrererennarseeconssecsssssnsesens 147
3781B Pattern Generator (BELL Compatible)................ ..147
3782A Error Detector (CEPT and CCITT Compatible)..... ..147
3782B Error Detector (BELL Compatible) .......c.oeceveneene ..147
3785A Jitter Generator & Receiver (CEPT)..... ..149
37858 Jitter Generator & Receiver (Bell) ..... ..149

3852A Data Acquisition/Control Unit........ ..301
3852S Data Acquisition/Control System.... ..300
3964A Instrumentation Tape Recorder....... ..408
3968A Instrumentation Tape Recorder...........coovvimnrenencrnnaenn 408
4000

4061A Semiconductor/Component Test System ............oereererrene.
4062B Semiconductor/Parametric Test System ....... .
4063A Semiconductor Parameter Analysis System..
4064A DLTS Analysis SYStem ....ococvcvriiivermeerennireerimnesiensesessens
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4085M Switching MatriX......coocvnininiiivnonmsscsnneressinseiunninesivsins
4140B pA Meter/DC Voltage Source
4141B DC Source/Monitor.................
4145A Semiconductor Parameter Analyzer ..........co.cvcoriorsrenaings 358
4191A RF Impedance Analyzer .. . .
4192A LF Impedance Analyzer.........iviiiimmivcionncnnmiciiivie
4193A Vector Impedance Meter........
4194A Impedance/Gain - Phase Analyzer
4261A Digital LCR Meter............coociannee
4262A Digital LCR Meter.......ccooviiiisinnnnnnnmioinnis
4274A Mutltifrequency LCR Meter...
4275A Multifrequency LCR Meter
4276A LCZ Meter ........cccouverenene
4277A LCZ Meter .......cvuveeinivinine . .
4280A 1 MHz C Meter/C-V Plotter...c..cinunmmniminnsiiiiivenccnns '
4328A Milliohmmeter..........conveercenssivnnnnne
4329A High Resistance Meter............
4342A Q Meter .....cccvvevrennenene
4440B Decade Capacitor..........c.oueueuis
4760A1 Cardiography Instrumentation ............coeeniienniivensusesisis
4925B Bit Error Rate Test Set.......... .
4935A Transmission Impairment Measuring Set
4936A Transmission Impairment Measuring Set ....
4937A Transmission Impairment Measuring Set ....
4938A Network Circuit Access Test Set........ccoounnrs
4945A Transmission Impairment Measuring Set ....
4951B Protocol Analyzer .............cc.iciminvecnsnininnns
4953A Protocol Analyzer...........cooevciivsesiorinicnsiinnine
4955A Protocol Analyzer.......civneriinencninnne,
4955A + 24A Protocol Analyzer User’s Training

5000

S005A Signature Multimeter.........ccaivimmimmiine
5005B Signature Multimeter ...
5006A Signature Analyzer................ .
5011T Logic Troubleshooting Kit..... . . 380
5021A Logic Troubleshooting Kit
5022A Logic Troubleshooting Kit
5023A Logic Troubleshooting Kit
5024A Logic Troubleshooting Kit
5035T Logic Lab.....cccoveveeriuereerrnenannis
5036A Microprocessor Lab...............iieeie
5061A Cesium Beam Frequency Standard ..
5061A with Option 004 Tube............conevnee 1253
E21-5061A Flying Clock (Cesium)....... ..253
5065A Rubidium Frequency Standard................. 254
E21-5065A Portable Rubidium Time Standard...........cccoiiiiennec 254
5087A Distribution Amplifier........... - 258
5089A Standby Power Supply .. ST 259
S180A Waveform Recorder ............iivivmiinniinnnininiii 426
5180S Waveform Measurement System ......
5180T,U Precision Digitizing Oscilloscopes .
5182A Waveform Recorder/Generator........oueeeericnunninisuisiiiiion
5183T,U Precision Digitizing Oscilloscopes...............cccvvnnivinininis
5182S Waveform Generation System
5314A Universal COUNLET ....cocccoviiiiivmisiosmiimanrivessersesiiin
5315A & 5315B Universal Counters
5316A Universal Counter ...........
5328B Universal Counter.....
5334A Universal Counter ....
5335A Universal Counter ...............iieu.
5340A Microwave Frequency Counter.....
5342A Microwave Frequency Counter.....
5343 A Microwave Frequency Counter..........coovenevevecenmniniaininn
5344S Microwave Source Synchronizer ....
5345A Electronic COUNET .......ccovmiiiimmrivinnrcrnsirvescessamsnssnsiiod
5350A Microwave Frequency Counter -
5351A Microwave Frequency Counter ...............ccoovsininivivivsiinivion
5352A Microwave Frequency Counter .. -
5355A Automatic Frequency CONVErter..........ooevvieveininierenis SN

5356A, B, C, D Frequency Converter Heads ...........cocecvveerenirnnaenns 232
5359A Time Synthesizer

5363B Time Interval Probes .........cccooevvivrirriiinveneccrerreennenernenenns 240
5370B Universal Time Interval Counter .........cccoeevevviviervenreervnrenens 237

5382A Frequency Counter ...............
5383A Frequency Counter ...
5384A Frequency Counter....
5385A Frequency Counter ....
5386A Frequency Counter ..........................
5427A Digital Vibration Control System..
5501A Laser Transducer System...............
5528A Laser Measurement System....
5880A Gas Chromatograph............ ...736
5890A Gas Chromatograph.........
5970B Mass Selective Detector....
5988A GC/Mass Spectrometer ....
5995C GC/Mass SPECIIOMELET .........ceccceemervrrareermimnnriniinisennienes 736

6000
6002A Autoranging DC Power Supply .....cccccceevereverreererrevenreerennnns
6010A 1000 Watt Autoranging Power Supply....
6011A 1000 Watt Autoranging Power Supply....
6012B/200 Watt Autoranging Power Supply
6023A 200 Watt Autoranging Power Supply..........cccoverererenveeenn
6024A 200 Watt Autoranging DC Power Supply..........
6030A 1000 Watt Autoranging System Power Supply ...
6031A 1000 Watt Autoranging System Power Supply ...
6032A 1000 Watt Autoranging System Power Supply ...
6033A 200 Watt Autoranging System Power Supply....
6038A 200 Watt Autoranging System Power Supply....

6114A & 6115A Precision DC Power Supplies ........cccccveermenennee. 284
6129C-6131C Digitally Controlled Voltage Sources . ...282
6140A Digital Current SOUTCE......cevvivrvirrrerrrenerresrereererrarerreesersenns 282

6177C Precision DC Current Source.....
6181C Precision DC Current Source.....
6186C Precision DC Current SOUTCe.........ceveevevrvveereernerenreeerenens 285
6200B-6209B DC Power Supplies .........cccooveevreenrrencrsereecranes 265-267
6212B-6218B DC Power Supplics ............ .

6227B Dual Tracking DC Power Supply.......c.cecsrrrvrirmreernrenererannes 268
6228B Dual Tracking DC Power Supply.......cccceouevcrvnnnccnnieinens 268
6234A Dual Output Power Supply........ccoeeevnrnnne 265-267
6235A Triple Output Power Supply .........coocooovvevivniveiririsnrenienne 266
6236B Triple Output DC Power Supply.........cooeeeceeeieierreneeervrnrnens 266

6237B Triple Output DC Power Supply...
6253A Dual Output DC Power Supply ....
6255A Dual Output DC Power Supply .....cccocuvevvvencerenerrencennnnenns
6259B DC Power Supply......cccoocrereennnnn
6260B DC Power Supply......

6261B DC Power Supply......cocecercrircrmiunninriniemsessessesssrssessseesesenses
6263B DC POWET SUPPLY..ccrvueerrenenenreresimsuenreasrssessesenssssesnssessonnes
6264B DC Power Supply......
6266B DC Power Supply......
6267B DC Power Supply......
6268B DC Power Supply......
6269B DC Power Supply.....
6274B DC Power Supply.....
6281A DC Power Supply....
6282A DC Power Supply....
6284A DC Power Supply ....
6286A DC Power Supply ....
6289A DC Power Supply....
6291A DC Power Supply ....
6294A DC Power Supply ...
6296A DC Power Supply ....
6299A DC Power Supply ...
6434B DC Power Supply
6443B DC Power Supply
6448B DC Power Supply
6453A DC Power Supply
6456B DC Power Supply




6459A DC Power Supply
6464C DC Power Supply ....
6466C DC Power Supply
6469C DC Power Supply

6472C DC Power Supply ....

6475C DC Power SUPPLY ..c.oovvveiciiriimitcncnssesressessinenens 274
6477C DC Power SUpPLY -...cocorvnreercerenmiririinistneisissescesssnenencns 274
6479C DC POWET SUPPLY ...ttt sncsvesssensses 274
6483C DC Power SUppLY ......coveemicinicrriirectcmsiceciissnasions 274
6621A System Power Supply..........cc.ooevurinninioncnniicsinenins 276
6622A System Power Supply... .276
6623A System Power SUppY ........cccoccovviiirirenicincienicinnersnne 276
6624A System Power Supply.........cocovvimiirncciiniciiinreeens 276
6824A DC Power Supply/ Amplifier..... ..283
6825A DC Power Supply/Amplifier..... 283

6826A DC Power Supply/ Amplifier.....
6827A DC Power Supply/Amplifier........
6901S Measurement & Analysis System

6940B Multiprogrammer ........occvvrireernmemreiisnirereseieniisereesensanansi 320
6941B Multiprogrammer Extender ......c.occeoveeeviannnnne e 320
6942 A MUltiPrOIAMINET .....cvevevivetireneecreeerieressasrseeersesesaressasersacsess 316
6942A + 24D Multiprogrammer User’s Training .......co.coveevennues 760
6942S Computer Aided Test SYStem.......cccuvvereriereiirmernecsesireons 319
6943 A Multiprogrammer Extender.......c.cocoevvecrvnecmiiceranrecsnonanes 316
6944A Series 200 Multiprogrammer ..........cc.cooveveimievncsininineens 315
6944A + 24D Multiprogrammer’s User Course .......cocoveeeccuians 760
6944S Series 200 Multiprogrammer System.......c.ccoveireceemerceisivnes 319
7000

TOL15B X-Y ReECOTALT.......cimrrnrniiriniiininsecsesnscneiicsesisisneseienst 399

7035B X-Y ReECOTAEr....c.cccrinrirarerrrneeserraerornnenes
7045B X-Y Recorder... "
7046B X-Y Recorder.........cooounvcuemnenns 401
7090A Measurement Plotting System........
7414A 4-Channel Oscillographic Recorder........ -
7418A 6 to 8 Channel Oscillographic Recorder........c.ccccecurrvnneiid 403
7470A 2-Pen Graphics Plotter..........cocorvevervennne
7475A 6-Pen Graphics Plotter ..
7510A Vector Film Recorder.....
7550A 8-Pen Graphics Plotter ..
7580B 8-Pen Drafting Plotter ...

7585B 8-Pen Drafting Plotter... ..103
7586B 8-Pen Drafting PIOLEr .......coueucnicerernercrircccrsrinenersennivinss 103
T673A Automatic SAMPIET .......cocorvvrrirmerrecrsrseinriirsesssesssssissisn 736
T907A Disc/Tape DIive.......c.ocecvmreevriicriccnenecneeesie e seieds 92

7911P/R Disc/Tape Drives ...
7912P/R Disc/Tape Drives...
7914P/R Disc/Tape Drives ...
7914CT Disc/Tape Drive........
7914ST Disc/Tape Drive...
7933H/G Disc Drives ....

T9ISH/G DiSC DIIVES «.ocuvvivririeirnerercncseistieseneesesesssssossiesessensoresssins 92
TO4TA DiSC DIIVE ..oueveeecsiierireccerreisesmeassesessrsesnecersasesessssessneses 90
T942A DisC/TaPE DIIVE ...covvnreriicrciencrienessssisecsencosasensssonns 90
TO45A DiSC DIIVE ..c.ocvevericenvencrininrinessriesesessnsessessssesesaseoreseressesssssssn 90
T946A Disc/Tape DIIVE ....cvviviieircnieccri s sisesssiess 90
7970E 4" Magnetic Tape Subsystem.......o.cvvveermeererverrierrncensnnesescs 93
7974A ¥%” Magnetic Tape Subsystem ...

7974 A with NRZI Option........ceeeererrenen

T978A 2" Magnetic Tape SubsyStem .....c.cccvueevrivvenricnerecerinreresionse

8000
8005B Pulse GENETALOr......ccvveverrerrrerrrereeeerernereessseaseressersssereiinsiones
8011A Pulse Generator

. 8012B Pulse Generator.......

. 8013B Pulse Generator
8015A Pulse Generator
8016A Word Generator ............ 2473
8018A Serial Data Generator ... .. 475
B8080A MAINITAME ....cvvvverereriireieereernrreeernereesesessosessssnssesssssinseos 488

8081 A Repetition Rate Generator, 300 MHz.........c.ccveirrennenen 488
8082A. Pulse Generator......c.coovnmnvcrirenesseens ..487
8083A Output Amplifier, 300 MHz . .
8084A Word Generator, 300 MHzZ..........cccocovvinnierierniinniinns 488
8091A Repetition Rate Generator, | GHz.......cccoovevinieniirrncnnnan, 488

8092A Delay Generator/Frequency Divider...........ccevvivvnnrinnnn. 488
8093A Output Amplifier, IGHZ.....ooeeeevevrriiiceciecciinineisecnins 488
8111A 1 Hz-20 MHz Pulse/Function Generator ...........cccoeemeenns 461
8112A Programmable Pulse Generator.........ccoeinveecrmnisinvenninions 478
8116A Pulse/Function Generator............cocweeevivinmnsesrnssnonnns 459
8150A Optical Signal SOUICe........covvvvvrerrerceiiricrrceiiorssennsins 572

8151 A Optical Pulse Power Meter .......c.oovvivivcnnininiinniinin, 574
8160A Programmable Pulse Generator..........c.ccocovecnvncrmrcveisinans 480
8161A Programmable Puls¢ Generator... ..480
8165A Programmable Signdl Source...........covemveecrirvrccrvnicsiinnne 458
8170A Logic Pattern GENErator .........oooveceecreecriirmruereracenseresisernasne 474
8175A Digital Signal Generator ................cccvciniccmniininnninnn 470
8180A Data Generator.......c.cocevviimmscnserisncnisennsnns . 468
8180/8182A + 24A Operating Techniques Course.........ccovrneence. 761
8180/8182A + 24H Programming Techniques Course................ 761
8181A Data Generator Extender...........cccoveecrvvevenriiernieennne 371, 468
8182A Data AnalyzZer .......iivm et 369, 468
8340A Synthesized SWEEPET .........cccovevevmeriiniiiinmerriiens 496, 543
8341A Synthesized SWEEPET .....c.cvevemeerececiereririraerecreerecss 543

8349B Microwave Amplifier .............. 1) |
8350B Sweep Oscillator Mainframe. ...500
8403A Modulator........c.ccoiiieiinirnns ...549

8405A Vector Voltmeter.... .617
8406A Comb Generator........... . ...698
8408 B Network Analyzer Subsystem................ ...637

8408S Automatic Network Analyzer System ...

8410C Network Analyzer Mainframe............ ...633
8410S :series Network ANalyzZers .......c.ovvveveeemicrereeinsereesesssesaesnuene 632
8411A Harmonic Frequengy COnverter .........cococmvunemnreirinivennns 633
8412B Phase-Magnitude Display
8414B Polar Display.....c...cicererennee
8418B Auxiliary POWer SUPPlY......oovovevimeeciririrrnecrmeninineeisaernsens
8443A Tracking Generator-Counter ........cv.eceverrnrerereneeensicransenes 690
8444 A Tracking Generator............occvveverierimsarscsisuenrerreresssseessrennecs 692
8444A Option 059 Tracking

GENETALOT evveiievrrrversrnsiseenserrasrsessiassrrrrsssasseons 674, 678, 682, 694
8445B Automatic Preselector ... ...695
8447 series Amplifiers ......civcvvveenccenenns ...492
8450A Diode Array Spectrophotometer..... ..137
8451A Diode Array Spectrophotometer..... ... 737
8470A /B Coaxial Crystal Detectors....... ..564

8471A Coarxial Crystal Detector..........
8472A Coaxial Crystal Detector..........

8473B/C Coaxial Crystal Detectors.... ..564
8477A Power Meter Calibrator ..........cccocevvinviecinininecincernnennens 582
8478B Coaxial ThermiStor MOUNL...........ccccvererreienrcenienrcssasranens 583
8481A/B/H Power Sensofs ............. ...580
8482A/B/H Power Sensors .. ...5380
8483 A Power Sensor ............. ...580
8484 A Power Sensor .. ...580
8485A Power Sensor .......cccveuvnee. ...580

8486A mm-Wave Power Sensor ..........
8491A/B Coaxial Fixed Attenuators..
8492A. Coaxial Fixed Attenuator............

8493A/B/C Coaxial Fixed Attenuators....
8494A/B/G/H Coaxial Step Attenuators...........
8495A/B/D/G/H/K Coaxial Step Attenuators .
8496 A/B/G/H Coaxial Step Attenuators........... ...558
8497K Coaxial Step Attenuator ................ ...558
8498A Coaxial Fixed Attenuator.....

8501A Storage-NOrmalizer..........coovvvuiereereoervrvenersne e 621
8502A/B Reflection Transmission Bridges ..........c.ccocvrurneen, 561, 616
8503A/B S-Parameter Test Sets .....ccooverrecermiemrcreemrecesiirecneens
8505A Network Analyzer.........c........

8507D Network Analyzer Subsystem
8507S ‘Automatic Network Analyzer System ...........ccccerveccrerennens 624
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8510A Network Analyzer .......ocoouovoveuieeeceiee e veeennanans 626
8510A + 24D Network Analyzer User’s COUISe ........ccovrivvernrenene 631
85108 Network Analyzers .......coceeiueeeeerececrnsassans ..626
8510T Network Analyzer System.. ...627
8S11A Frequency COonverter ... eicneecreneneeceenerneeneniesessniene 628

8512A Reflection/Transmission Test Set (500 MHz-18 GHz)....628
8513A Reflection/Transmission Test Set

(45 MHZ-26.5 GHZ) «ccc.oevcciiinininncnceninnenesirenesasets s neennaens
8514A S-Parameter Test Set (500 MHz-18 GHz)...... .
8515A S-Parameter Test Set (45 MHz-26.5 GHz)..
8552A Spectrum Analyzer—IF Section........c.ccucueee.
8552B Spectrum Analyzer—IF Section......c..ccccvunreerenensneecrnnens
8553B Spectrum Analyzer, Tuning Section .........coevveeeerererreeennns
8554B Spectrum Analyzer, Tuning Section ... .
8555A Spectrum Analyzer, Tuning Section...
8556A Spectrum Analyzer, Tuning Section...
8557A Spectrum Analyzer.......c.cocecevernrrienens
8558B Spectrum Analyzer ...
8559A Spectrum Analyzer..
8565A Spectrum Analyzer..
8566B Spectrum Analyzer .........ccceccerevenrecrevrccnvenens
8566A + 24D Spectrum Analyzer Programming .
8566S Automatic Spectrum Analyzer........cvieeeornnneeieresnaes
8567A Spectrum ANalyzZer..........c..c.ooocvvvvcnienrecrrenesnreneennnrennee
8568B Spectrum Analyzer........ccvcveenrrirecvnnnens
8568A + 24D Spectrum Analyzer Programming .
8568S Automatic Spectrum Analyzer.........c.cccv....
8569B Spectrum Analyzer .........cocoevene
8570A Spectrum Analyzer................cocovummenninnncnes
8574A CISPR EMI Spectrum Analyzer/Receiver.
8614A Signal Generator .....
8616A Signal Generator ..
8620C Sweep Oscillator .........cccuee.e .
8640B AM/FM Signal Generator........cccucvmeenrmernecreinmessninnies
8640B Option 004, Avionics Signal Generator ...........c.ceceerevivennee
8642A/B Synthesized Signal Generators........... “
8656B Synthesized Signal Generator ......
8660A Synthesized Signal Generator ...
8660C Synthesized Signal Generator ...
8662A Synthesized Signal Generator...
8663A Synthesized Signal Generator-..........
8671 A Microwave Frequency Synthesizer ..

8672A Synthesized Signal Generator.......cccoumuvee
8672S MW Synthesized Generator (0.1 to 18 GHz)...
8673B Synthesized Generator (2 t0 26.5 GHz) ..o 544
8673C/D Synthesized Signal Generators

(0.1 t0 18/26 GHZ) ..ottt 547
8673E Synthesized Signal Generator

2t0 I8 GHIZ).....cvreccicirct et esssescsseseaenes 546
8683A/B/D Signal Generators .........ccccouinivenicciiniinnninins ..540
8684A /B/D Signal Generators ..... ..540
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25503D 32 Channel Low Level Multiplexer Card
25503E 32 Channel Low Level Multiplexer with

Thermocouple Reference Connector........ccvveeeeeruererrirrerserevnnnns 309
25504D 16 Channel Relay Multiplexer Card.........cccovoeevrceecnnnn 309
25504E 16 Channel Relay Multiplexer with

Thermocouple Reference Connector.........ocerveeervrereencrerernnens 309
25510D 8 Channel Isolated Voltage/Current

Analog Output Card.........cccouireverrveeerreeenreeernrenennes ...309
25511B 32 Channel Digital Input Card ...... cererees ..309
25512B 4 Channel Counter Input Card ...... ..309
25513B 32 Channel Digital Output Card........... ..309
25514B 16 Channel Digital Relay Output Card.........cocccernvrcennene 309

25515B 4 Channel Pulse OQutput Card .......coooovvveviiinncnniinenne 309
25516B 16 Channel In/16 Channel Out Digital

Multifunction Card.......cccecerrvermeniienecrin. 309
27110A HP-IB INterface.....cocecerrrevrencrineeniccorenrisirinseerisinssnsissesense 75
27112A General-Purpose Interface ... .15
27116A HP-CIO Extender Card ....... .15

27122A RJE Interface .....cccovvureenee. .15
27123A SRM Interface.... .75
27125A LAN Interface.....ccevenrerennnnne .75

27128A Asynchronous Serial Interface....

27130A Eight-Channel Multiplex Card ... .75
27505A HP Word/150.......ccoeoeiimcmmmnirinmnniiiciinnssnenssssassesennnes 49
30000

33300 Series Coaxial Step Attenuators.... 560
33311B/C Coaxial SWitChes .......ooecviviniecicrninicriccicieinns 569
33312B Coaxial SWitch ..o, 569
33313B Coaxial Switch ..o 569
33320 Series Coaxial Step Attenuators.........ccovriirvnvessencsnsrennas 560
33330B/C Coaxial Crystal Detectors...........cocvcoccmrmuverrnnirisinmneans 564
33340A/B/C Coaxial Attenuator ...........cciecvinicncersinsensresencns 556
34110A Carrying Case.......cvuermeirinicenriniimressiseensisinasnorsesesisoees 218
34111A High Voltage Probe..........cccccvvmevcvrmrviisinnsnnnnnnenisiinanens 218

34112A Touch-Hold Probe......
34118A Test Lead Kit.........

35151D The Calendar......... 49
35152D The List Manager....ou.oveeeennreininmescnrsenneiinieressmsnsrenens 49
35153D The WIItEr ..cccccovereirreernrercerrnieirerentennssseseesserssnasssssssesans
35154D The Speller......ccoveveivnviriiinmenereninsirereeeisesenesresesnnssssssesnas
35155D The Planner .........cccccuu....

35156D The Personal Correspondence Pack

35157D The Personal Organizer Pack...........ccccvvieeemmnnccnninninicnns 49
35177M JetStart (for HP ThinkJet) ............. ceetraenenes 48
35178M LaserStart (for HP LaserJet)...... .48
35723A HP Touch ACCESSOTY .....ocovirreneeniiniirenrevesnasesssesenananees 70, 87
35731A /B Monochrome Monitor ................ccoovcvniiirnninininnns 70, 87
35741A /B Color MODtor.............cccouvviiinveiininieiiiccsiscsecnsinsonas 70
36569A HPMessage.. ettt nee b onanens 49
37014B FDM Measurement Software preerereseninens 154
37016A FDM Network Surveillance Software...........coocevevvrrneene 154
370508 FDM Network Monitoring System ..........ccccoevvcvereincune 154
37051S FDM Measurement SYStem........ccocvevvernvimiereiresennnrerennns 154

37100S Remote Access and Test System
37201 A HP-IB Extender
37203A HP-IB ExXtender.......ccccooveemeeciniirieereeiiennecreeresseerassenenee
37203L HP-1B Extender (Plug-In Card)
37212A Stand Alone Modem........c.ccceemnmrerenrereseessuninresessanens
37213A Modem Card........coocvivevevreereeiiennne
37214A Modem Interface Card Cage ......cocecrnvnrevevcnenrcnsennnrescnnnans
37215A Modem Interface Card............
37216A Terminal Interface Card .
37461A Display

40000

43100A Defibrillator...........c.ccccccrirennererccrineiinssennnescesesseenenns
43700 Flash X-Ray Systems.........
43855A Cabinet X-Ray Systems .-
44462A 10 Channel Multiplexer Assembly.........cocovevereeencerecnnes 291
44463A Extra Connector Block ....
44464A Breadboard Assembly.......cccccormmnravnirinnn
44465A 8-Bit In, 8-Bit Out Digital I/O Assembly ... -
44466A Extra Connector Block for HP 44465A........ .291
44469A Seven 10:1 Dividers ............. .
44538A Standard Test Fixture Kit...
44539A Large Test Fixture Kit ........
44540A Dual Test Fixture Kit.............
45310A BASIC Programmer’s Library.......ccccocvvrerenrerneseersercsunnneas 48
45311A ICON Design SYStem....cceuevririerevercorarearmresesnerssesssessessanns 48
45400D WOTdSLAT® ..........coceerirenerernrerenecnrniseesarsesesessasnssssssesessassans 49
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45406F TextCharts/IBM ........ “
45408C DataFax™ by Link System.....
45411A Drawing Gallery.... et
45412A VT100 Terminal Emulator ...
45413G/H Calculator/HP-UX '
45414A Transend COMplete™......... .
45416A Condor™3 ..........ccoovvereee. .
45418A Executive MemoMaker ..
45419C Programmer’s Tools... .
45420E MemoMaker for the IBM PC
45420G /H MemoMaker...............
45421A Executive Card Manager
45422A Personal Card File -
45422E Personal Card File for IBM PC
45423A Financial Calculator............. ;
45424A MultiMate .......cc.ceoeernnne.
45427D WordStar Professional® .......
45429A WordStar Professional Optlons
45431 A AdvanceLink/150...............ic. e
45431E AdvanceLink/IBM for the IBM PC......c.cc..ccocon: s
45433A Gallery Picture Library Vol. II et
45435A Touchscreen Programmer’s Tools
45437A The Gallery Collection ...........
45438G/H Management Solution HP-UX
45439A Monitor/IBM PC...
45442A ExecuDesk System .......
45443A Forms Master ............
45444A ExecuDesk ........c.ccennene :
45445D BASIC by Microsofte ............
45446D Compiled BASIC by Microsoft ii.i.......oosisniusseiistesiisaionan
45447D Pascal by Microsoft ....... s
45448A COBOL by Microsoft.......
45449D FORTRAN by Microsoft
45450D GW™ BASIC by Microsoft .
45452D Lattice® C Compiler...... :
45455A BPI General Accounting™ .....
45456A BPI Accounts Receivable™.......;
45457A BPI Accounts Payable™........
45458A BPI Payroll™ ..........ccocovvenns
45460A BPI Inventory Control™.,
45461A BPI Job Cost™....
45462A /B Picture Perfect™
45463A /B Diagraph™ ........
45465A MicroPlan™ -
45466 A MicroPlan™ Consolldatlon Module.....,........‘.....,,I;.;
45467A GraphPlan™.........cccovvuvrniens e o
45468C dBASE 11
45468D dBASE IT™.......... veeeonit
45472B User-Definable Softkeys......
45473D MicroSoft MultiPlan™
45474D MicroSoft Word .............
45475B Games/200.....
45480B Data Grapher/200
45481B Context MBA™ ............... ‘
45482A 1-2-3™ from Lotus™ ............
45482K 1-2-3 from Lotus.....
45484 A Graphwriter®..........
45488 A PFS®; File and PFSe®: Repm‘t
45489A PFS: Write®......
45490A PFS: Graphe...........
45498 A Symphony™ by Lotus
45502A MicroPlan (CP/M) (for Series 80)
45503A MicroPlan Cons. Option (for Series 80).......
45504K MemoMaker/Time Management; Opt 400 .....
45511D Dow Jones Spreadsheet Link™
45513A Charting Gallery. .
45515G/H TK!Solver® /HP-UX.......... : .
45516/17/18/19G TK!SolverPack® /HP-UX Software ;...;.;.'. ;
45520C Rags to Riches Ledger™ ....... ‘
45521C Rags to Riches Sales™..... '
45522C Rags to Riches Receivables™

L 45582 A Personal Datebook™.........oicvivvereirmesnsiviveinnseissmesnssivess
| 45583A dBASE II (for Series 80)
- 45584A WordStar /80 (CP/M) (for Series-80) .........cvuriimnicriivanii 49
- 45587A MailMerge®/80 (CP/M) (for Series 80) ......cc.ivuerrrerririses 49
‘ !‘45588A SpellStar®/80 (CP/M) (for Series 80)...
. 45639A EtherMail/ 150 User Software................
‘45640A Touchscreen Internal Modem ......c.ov s iiicmnrerireiivnivenniionns

- 45645A EtherShare™/150...

. 45646A EtherPrint™ /150 . ....coovivvrmennccirs

. '45647A EtherMail™/150 Server Software ..

. 45649A EtherStart™/150......cccoovrvemcrncirnennne
- 45680A Type-a-Line

~© 45862A Touchscreen PCIB Controller...

.=+ 46020A HP-HIL Keyboard. ................

L 46060A HP-HIL Mouse ......cccneurieivsuninrenrsnnt
-+ 46082A 15/30 Meter Remote Extension...

. 46083-89A HP-HIL Input Devices ...........

=~ A7956A AULOCAD 8/150 .0 v ccucemeesimmecniiesieessssinansismssbeseiesassionss

" ~'50902A OfficeShare Network Server Software

;{:5 52126A Intel Multibus Interface....
+54001A 1-GHz Active Probe Pod...

. 54003A 1-MQ Probe Pod......c.ococerenee.
. '54100A 1-GHz Digitizing Oscilloscape..
- :54100D 1-GHz Digitizing Oscilloscope w1th

*:54110D 1-GHz Color Digitizing Oscilloscope

7 45523C Rags to Riches Payables™..........ccooioviiivmieonnionnnnconiennans 49
. 45524G/H MicroTrak™/HP-UX...
-+ 45537B Graphics Editor/200.......
-+ 45538B Text Editor/200..............
.- ~45540A Painter....
| "45545A. R:BASE™ 4000/150..
- 45549K Microsoft™ Word...

. 45554K MultiMate™ ..................
- 45555K Executive Card Manager ...
- “45580A Milestone® (for Series 80)......

4558 1A Datebook™ II (for Series 80)...

43641B Touchscreen 3278 Emulation Accessory

45644A EtherLink™/150............

45861A Touchscreen HP-IB Controller ........

. 50000 : ‘
++:-50011B.HP-IB Instrument Control Using Series 200 BASIC .....760 " =
© 50004A HP 6942A Multiprogrammer :
S User’s COUTSE i vimnnnurssrmerenreens 323
©+50015A Data Acquisition and Control
oo FURAamentals i ey s 761
. '50016E HP-IB Instrument Programming with .
- 'HP 1000E/F Series Computers .............. 760..
50600B Instrument Application Services .........icvvuiivivivivearsiiiseins 762

...... 48
50903A OfficeShare Network User Software ...........ccocomvevivsvenns 48
250961 A SRM Coax INterface.....coverrrivereererereriorsvermssercsenns 68,72, 75
- 51800A Waveform Measurement SySte€mM.........ocuersmimnmineninin 427
- SI810A, R Video-Measurement Set............. 168
51810S Video-Measurement System.................. eeeseraesratnea s snsenns 168

51820A Waveform Generation Software ..

54002A 500 BNC Input Pod ..........

LOZIC TIIZBELING .. civrsiierrerieracretesivasinssaenssionsbotisnressersasssraessrresis

= /54200A 200-Msample/s Digitizing Oscilloscope...................cous..s 434
-+ '54200D 200-Msample/s Digitizing Oscilloscope
i With Logic THEEENNE ......ivv vl iecnivinnenieesiovesissassoviessssioiasansen
© 54300A Probe Multiplexer -
.+ -550058 Logic Troubleshooting System ..........ccivvnivrvnnnusiriens 372
. 59301A ASCII-Parallel Converter ........... 122
i 59303A Digital-to-Analog CONVErter .............ieirsiveisnrioniensins 122
© - 59306A HP-IB Relay ACHIALOT ......vivvereeuiiiisinnissnnsisossnrsscesassinnnn 122
- -59307A HP-IB VHF Switch . 122
59309A HP-IB Digital ClocK.......cceveevuercerrisios werveseeene e ates 123

' 59313A HP-IB Analog-to-Digital Converter ....................... 123

o With File TEANSTEE covvviveonerecesseosansssbssnsnsssessesssssesesssssiansasssssessssess 8
2 45643A Extended I/O Accessory



59401 A Bus System Analyzer... : W12
- 59500A Multiprogrammer HP-IB Interface.....ciiviivrnnin:320
~-59501B HP-IB Power Supply Programmer...........ci...s
. K34-59991 A Broadband Linear Phase Comparator ‘

- K70-59992A Rack Mount Adapter Kit (HP 53424, 5343A)

60000 ; :
.~ 61001A PC Instruments System Power Unit.............c..ivivininiii 19
61010AA PC Instruments Digital 1/0 .
61011AA PC Instruments Relay Multiplexer
61012AA PC Instruments Dual Voltage DAC........ociviviviinis
61013AA PC Instruments Digital Multimeter ...,
61014AA PC Instruments Function Generator ....
61015AA PC Instruments Universal Counter....... ;
61016AA PC Instruments Digitizing Oscilloscope - 69754A 32 Channel Relay Scanner Card....ociceneeennnns
61017AA PC Instruments Relay Actuator 9755A 16 Channel FET Scanner Card.........cocovrrrvunnen.
61060AA. PC Instruments Interface for HP Touchscreen 198 '69759A 500 kHz A/D Converter Card....... “
- 61061AA PC Instruments Interface for IBMPC ...................ccoon 18 69770A Isolated Digital Input Card
61062AA HP-IB Command Library for MOS-DOS
C(HP Vectra PC & IBM PC Version) ...c.........o.iiimoiiiiininmminiin 200
61086AA PC Instruments Data Logging Package Ly
for HP Touchscreen
61087AA PC Instruments Data Logging Package
for IBM PC Siredirisbinresdons
61088AA PC lnstmments Electronic Bench Pachge
for HP Touchscreen
61089AA PC Instruments Electronic Bench Package
| for IBM PC...... .
64000 Logic Development SYStem................cvioiosiernesmes
64000 Logic Development Concepts and Measurements............. 76
64000 System Pascal Programming Course 760
64100A Development Station (186
64110A Development Station . ; 186
642008 Series Emulators ; 188
T COMIRL iy i 191 709634 IF Section Module (Res BW 100 kHz - 3 MHz)..........
; mulation Bys Analyzer . 188 700044 RF Section Module (100 Hz - 2.9 GH 651
64310A Software Performance ANAIYZEr..........ccoovveesorsiossssie 188 o 2100 Hz - Z) ot
0905A RF Section Module (50 kHz - 22 GHZ) ......cococtvevnrvenrienns 651
64310A + 24A Software Performance Analyzer o

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

6977 1A Digital Input/Analog Comparator Card
. 5A Counter/Totalizer Card............cccoirerevensen
L A INEEITUPE CaId coovnvniinrecereeseenocesreecesmmsesescsssassenasosssssssssin

9790B Memory Card T
9791A/69792A 1 Megaword Memory System ...
Breadboard 671 : 50 SO PRV SI PO

o 70009

700014 Modular Measurement System Mainframe..................... 651
A Graphics Display Module..................cooonrnrvrerivesnenrensinnnes
Syatem Graphics Display

,:A' Precision Frequency Reference Module..........c.ccoonennee
0800A /B/C/D/E HP-MSIB Cables .............. st anseens 651
, A Lneal Oscillator Moﬂnle .................................... ....651

" Training 0906A RF Section Module (50 kHz - 26.5 GHz)........................ 651
'~ 70907A External Mixer Interface Module.................. ....651
g:ggs}ﬁsmmg::: i:f:lw::: ABRIYZET ity P 10008 Spectmm Analyzer System Reference..............cocuvveernennns 647
CiOR & YZET wiovorses frensesenies - "= “71100A RF Spectrum Analyzer (100 Hz - 2.9 GHz).............. 647, 650
eal-Time, High-Level Software Analyzer , '71200 A Microwave S Analyzer
645008 PROM Programmer .......... ware Spectrum Analyz

:64600 Series Preprocessors
646105 High Speed Hardware/Timing Analyzer.... ;
646008 + 24F Hardware/Timing Analyzer Trammg 760 0
646208 Software/Stite Analyzer , 190 80000
64800 Series Cross Assemblers/ Compulers ‘ T
69280A Breadboard Card.
£9321B D/A Voltage Converter i w32
69322A Quad D/A Voltage Converter Card 21 OOS' Bxgxtal Circuit Test Systcm
169331B Digital Output Card .... 21 ) JOA Software Pac
69332A Open Collector Output Card 321 ¢
-69335A Stepping Motor Control Card.... SRR 32 APrmter/Plotter (HP-41CV /CX) ...
693368 High Speed Scanner Card...........civiiiciviiosiinionsrnisin . 2153A Optical Wand (HP-41CV/CX).....
69351C Voltage Regulator Card : ; 60A HP-1L Module (HP-41CV/CX) ...
69370A D/A Current Converter Card... : : 12 1A ngstal Cassette Dm'e
69380A Breadboard Output Card ' :
69422A High Speed A/D Converter Card...
69423A Low Level A /D-Converter Card
-69430A Isolated Digital Input Card
69431 A Digital Input Card...........
69433A Relay Output With Readback Card

69434A Event Sense Card . 2181A Extended Memory Modu]e
69435A, Pulse Counter Card... ~ : ; 321 82A Time Module (HP-41CV)

(SﬂkHz 22/26561-]2) ’
7 30

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

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

69436A Process Interrupt Card
69480A Breadboard Input Card
69500A Unloaded Resistance Output Card............. IO Y.
69501A-69513A Power Supply Control Cards
69520A Power Supply Programmiing Card ..
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82420A 4K Memory Module (HP-71B) ...c...ccovunriimniivnniniciisiinions 55
82440A Software Development Utility (HP-71B) ............o00n 00000 56
82441A FORTH/Assembler (HP-71B)i.....cccovnuinnnne. 56
82479A Data Acquisition Pac (HP-71/HP 3421A)... 57
82487A Custom Keyboard Overlays (HP-71B)........ccimiciiisiiis 56

82491-82494A /B Custom Modules (HP-T1B) .......cc.ouisiiivnininen 56
82501A Custom Keyboard Overlays (HP-41) .... .56
82502A Custom Magnetic Cards (HP-41) ...... 36

82504A Custom Keyboard Touchpads......... w56
82508A /B Custom Modules (HP-41) ..
82509A /B Custom Modules (HP-41) .............. 56
82700A 8K-Byte Memory Module (HP-75).....
82713A Plug-in Module Simulator (HP-75)....

82718A Expansion Pod (HP-75) ........iiveiiiiuee .54
82721A Custom Keyboard Overlays (HP-75) ........... .56
82722A Custom Magnetic Cards (HP-71B; HP-75). .56
82725A Bar Code Reader Module (HP=75).............. w54

82726-82729A /B Custom Modules (HP-75) ...

82800A VisiCalc Plus®..........ccoccoireveneiivnrennein .49
82801 A Graphics Presentation Pack . 49
82802A BASIC Training..........cc....... .48

82804 A General Statistics..........coovinniiriniene 48
82805A Basic Stat. and Data Manipulation ...............iiuivisnionis 48
82806A Regression Analysis.........oceieiierccvnnencivincs . s 48
82807A Statistical Analysis Multi-Paci....c.cccevvvnmnvennninivoninniii 48

82808A Linear Programming ........cceciurmreseenisrirmssssemsiismssasiniiesions 48
82809A Waveform Analysis ....... 48
82810A AC Circuit Analysis .. .48
82811A Math ...coieviviiiiccinennenincsibssionsnessaasainisnsoniansvenshoseisions 48
82812A Electronics Engineering MultiPac ...t 48
82813A SUIVEYING ..vvovvrervereererreencmenrenns eeeny

82816A Text Editing Pack
82817A IMPAC (Information Mgmt. Pack) .....ccoreereiieiiniiivaeivsioons 49
82823A WORDY/80.......cociiiiimisiessniirensssneses s siniins
82824A FILE/80......... ;
82830A VisiCalc Plus
82831A Graphics Presentation Pack .....c..iccccoviniminmniciiiioninie i

82832A BASIC TTaININgG ..ccovvrriimiiniiiivivasesnsmsmorssamsiasssyisisrisisiois
82834A General Statistics........oovveeeaisivnene :
82835A Basic Stat and Data Mampulatlon

82838A Linear Programming
82839A Waveform Analysis ........... S
82840A AC Circuit Analysis ............... -
82841A Math .ot
82842A Electronics Engineering MultiPac.....
82843A Surveying......cvvevniiniernninnnn,
82846A Personal Productivity Pack
82847A Business Productivity Pack.........
82855A MicroSoft MultiPlan (CP/M)
82861K PC 2622 (ROM-based)...........i..
82862K Opt. 400 BASIC by Microsoft..............
82906A Graphics Printer ...............
82912A 9-Inch Monitor (HP-85B HP- 86B) ......
82913A 12-Inch Monitor (HP-85B HP-86B)....
82938 A HP-IL/Series 80 INterface. ... civeiuresivcieeiiniriniosisisseissonss
82973A HP-IL Interface Card ............; s :
83522A 0.01-2.4 GHz RF Plug-in for HP 8350B ............... i ,
83525A/B 0.01-8.4 GHz RF Plug-in for HP 8350B.... '
83540A /B 2-8.4 GHz RF Plug-in for HP $350B ........,

83545A 5.9-12.4 GHz RF Plug-in for HP 8350B..... X
83550A 8-20 GHz RF Plug-in for HP 8350B................0 i :
83554A 26.5-40 GHz Millimeter-Wave :

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

Source Module ..........cooviivinienennines iesseinrseies 512-514, 550, 551

83555A 33-50 GHz Millimeter-Wave g
SoUrce Module ........ooeovvicericreeeereeriiereessnraaseseses 512-514, 550, 551
83556A 40-60 GHz Millimeter-Wave
Source ModUIE ........c.ooverevecceenensitiansiiinsinirens 512-514; 550 551
83570A 18-26.5 GHz RF Plug-in for HP 8350B......cc..iiiiiiis w310

'+86240A /B/C RF Plug-ins for HP 8620C and 8350B -
86251A 7.5-18.6 GHz RF Plug-in for HP 8620C and 8350B.....519
-86290B/C RF Plug-ins for HP 8620C and 8350B.........cccounee 517

83572A /B 26.5-40 GHz RF Plug-in for HP 8350B ..................... 510
83590A 2-20 GHz RF Plug-in for HP 8350B................cccvcineae 504
83592A /B/C 0.01-20 GHz RF Plug-in for HP 8350B................. 504
83594A 2-26.5 GHz RF Plug-in for HP 8350B...........c.cceoevuerranes 504
83595A 0.01-26.5 GHz RF Plug-in for HP 8350B...................... 504
84811 A Peak POWETL SENSOr ....ocvvcvermecensisiiercarisiieensoressoseeseraranns 583
85011A System Software for HP 8507D.......currienrerevonssreenessens. 625

85013A Basic Measurements Application Pac (HP 8510A)........ 630
85014A Active Device Measurements Application Pac

S HP BSTOAY crieecnrcorreinrereerioeninrereseseniasssestosecrsssaesssesmasessrssasssasss 630
85015B System Software for HP 8756S and 8757S.............. 600, 604
85016B Transmission Line Test Software

“for HP 87568 and 8757S.......occrienrerereereieiensdosnveseesens 600, 604
85020A /B RF Directional Bridge for HP 8755, 8756, 8757......... 597
85022A System Cable Kit for HP 8756S and 8757S......ccccevvcvvnne 600

~85023A/B/C/D System Verification Kit

= for HP 8756S and 8757S......cvoviverreeerirrerireresrernsnnnsssesssassessesnnss
85025A /B AC/DC Detector for HP 8757A ... “
85025C Detector Adapter for HP 8757A...........c.cooveeervvinn
85026A Waveguide Detector for HP 8757A ..................
85027A/B/C Microwave Directional Bridge

for HP 8755, 8756, 8757 ..o eeeeeeeeirerensiiesesseressraseressssseses 597
85031A APC-7 Calibration and Verification

Kit for HP 8507D .....c.ccvieieieeeeiiiereeisteneertesesevseseesesnsesessasasens 625
85032A 50 @ Type-N Calibration Kit ..
85033A SMA Calibration Kit ..........cc.c...... 625
85040B Reflection/ Transmission Test Set ..
85041A Transistor Text Fixture Kit..............ov...
85043A System Rack Kit......... .
85050A Tmm Calibration Kit......cccoiiinciicniienineeenencesn s
85051 A 7Tmm Verification Kit........ccovverercrvercrrnvininsnnereiessvsassernssens
85052A 3.5mm Calibration Kit. .
85053A 3.5mm Verification Kit............ccooveiin
85054A Type N Calibration Kit....
85129A Millimeter-Wave Measurement

Software for HP 8510A...............covcuiriievivinieivnnenreesenesessraneess
85130A Special 3.5mm to 7Tmm Adapter Kit.
85131A 3.5mm Test Port Return Cable.........
85131B 3.5mm Test Port Return Cable Set...
85132A 7Tmm Test Port Return Cable............
85132B 7Tmm Test Port Return Cable Set.........icoecvivrinrcciivennnnnsd
85650A Quasi-Peak Adapter........cocovvernueee
B5685A RF Preselector ..........ccocovveirieevreiressseisseisressieessressosacsnsanns
85863A BASIC Software Library for HP 8566A/B or

BSOBA /B ....ocviiiiimiieiinnisesi s s asiastens 667
85864B EMI Measurément Software

for HP 8566A /B or 8568A /B .........ccoovviiniiorinciniinininicns 673
85865A Signal Monitoring Software

for HP 8566A /B or 8568A/B ...........cooooiiiinriinccnns
86200 series RF Plug-ins for HP 8620C and 8350B.
86222A /B RF Plug-ins for HP 8620C and 8350B ......

86720A Frequency Extension Unit
88104A File Manager .........
88140LC 67.0 Mbyte Tape.......
88140SC 16.0 Mbyte Tape .....cccoemmemcnmncnmciinsivivsonenns
88500A IBM Disc/Tape Interface

90000

91290A 5" HP Qualified Media ..........covvciviiimienmsiminmeesnensios 89
92150D 600 ft. 12" REEl-tO-RELL ..ovrrriirreruenrciiasininsansasaremarsnannns 93
92150E 1200 ft. 12” Reel-10-Reel ......ocviiinvicein e csisineiens 93
92150F 2400 ft. 14" Reel-1t0-Re€l.......uoeeviiiiviiivniiimmisiiiunmnmannnsivani 93
92192A 3'4" Doublesided Microfloppy ...t 89
922421 60.0 MDYLE TaPE........ireerncuiorenrenerirnmsirsiseressivrasssmnersossnseness 89

922428 15.0 Mbyte Tape. reerssesiensanseesresane 89




92248BA Cross Reference Utility .........coceeervevvmeerriennnvisecnrennen. 48
92267A /B Digital Bar Code Wands............oco...... .54
94445A TECAP-Parameter Extraction Software ...... ..364

97033A HP-UX 5.0 Operating System.................... ) |
97038JA Context MBA™ ... .
97050A BASIC for HP Model 520 Computer...
97052A BASIC 3-D Graphics ...c.c.ceevevvruecenrennens ...75
97053A IMAGE/QUERY 9000 DBMS. ........ 715
97056 A BASIC Asynch Terminal Emulator ..
97058A SRM for BASIC Systems.................. .
97060A Graphics PrOCESSOT ......couveveririrreecrernirnrensceeensenessccssernone 75
97062A RGB INtErface ........c.ccevvvnmvvrrivenrereeinernreeieenreneercevenaensons 75
97070/80 HP-UX for HP Model 520 Computer ...
97071/81 Fortran 77 Compilers for HP-UX .........
97072/82 Pascal Compilers for HP-UX....cccooceenrrrvinnereverrerinanees 74
97074 /84A Graphics 9000/DGL
97075/85A Graphics 9000/AGP ............
97076A Asynch Datacomm for HP-UX .......cccovveinnnne
97077/87A HP-UX RJE Emulator for HP Series 500 ...
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97086 HP 1000 to HP 9000 Applications Migration....
98242A 1/0 Card Cage Upgrade Kit ...........ccocccvnneee .70
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98253A EPROM Programmer Interface .........cooeecvrevcnnncicnncnnnnne 72
98255A EPROM Card.........coocveviviirieriecieeceenenene s ceneeeene 72
98256A 256-Kbyte RAM......... w72
98257A 1-Mbyte RAM Card........................ 12
98259A Magnetic Bubble Memory Card.........ccccoevveevenincccrninnens 72
98287A Series 300/98700H Interface ............ccoovverurrereveieerrereraccns 72
98305A HP EGS Software...........c.cccceovirenenrerncinnnenens 69, 73, 182
98310A HP EGS Photoplotter and

NC Drill Option Software............ccccvvrvecnrinienerncnnressnerenns 182

98311A HP EGS IGES Pre-and

Post-Processor Software
98360 HP-DRAFT ... snesoeaenen
98515A HP-UX 5.1 Application Execution Environment.
98517A HP-UX 5.1 Programming Environment .............
98518A HP-UX FORTRAN 77 Compiler ...........
98519A HP-UX Pascal Compiler.........cccovievecnmmmecciinennnnrencerinnens 71
98520A HP-UX DGL/AGP Graphics Library .......

98542 /43A Med. Res. Bit-Mapped Display Boards............cc.coo.ene. 70
98544 /45A High Res. Bit-Mapped Display Boards .........cc.oevevneeee 70
98546A Low Res. Alpha/Graphics Video Board.............ccccvunnnnne. 70

98353A HP-FE Software.......cccuveccnenmrernneserensaeennas
98365A/66A Mechanical Design & Drafting Software..
98597A HP-UX 5.1 Programming Environment ...

98598A HP-UX FORTRAN 77 Compiler .......ccoemeurireersrceerrerennes 71
98599A HP-UX Pascal Compiler...........coceveieierevinninisnsecnsnceacasens 71
98561A /B Series 300 CPU Box with Processor Board................... 70
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98580A/81A/82A/83A Factory-Bundled Series 300 Systems......71
98600A HP-UX DGL/AGP Graphics Library .........coccccveecrrnnnnne, 71
98601/02/03/04A ROM-Based BASIC Language Systems...67, 68
98613A /B RAM-Based BASIC Language Systems................. 67,71

98614A RAM-Based HPL 2.0 Language System .........c.cccccrueeneee. 67
98615B/C RAM-Based Pascal Language Systems .

98619A SRM Operating SYStem.....ccccccrvrecrurvnrreeeverinnnsessesererennrens 73
98620B Two Channel DMA Controller /Interface... 68, 72
98622A GPIO Interface..... 68, 72
98623A BCD Interface ...... 68, 72
98624A HP-IB Interface.........ccccoovverreevnnnn.. 68, 72

98625A /B High-Speed HP-IB Disc Interface ..................68, 72

98626A RS-232C Serial Interface.......ccoeevivevinveneeceirnnnenneeneneceens 72
98627A RGB Color Video Interface .......ccocevvvoereemeieevccrvenenesne 68,72

98628A Datacomm INterface........cccvvvvreeeervrveerenoreenseseereseniens 68, 72
98629A SRM INterface......ccocourievereommenreesinmnscriccsnresesnsessconnens 72,73
98630A Breadboard Interface .........cccooveviivenciiviinninncincnnicnininnnnns 68
98633A HP 6944A Multiprogrammer Interface ... 72
98635A Floating Point Math Board ..........coocvvineviniiccnniininnnnns 72
98640A Analog Input Interface.........coecviniiiinnniiinninnnen 68, 72
98641A RJE Interface ........ccevuvveevemmoninenne .68, 72
98642A 4-port RS-232C MUX Interface .........coovuevvomernsnncciirnnnincne 72
98643A LAN/300 ThinMAU Interface............ccccoovcunvvivrnrrvirinnnns 72
98644A RS-232 Serial Interface .........ccooveieveniinenreccreeienennn, 68,72
98670/80A HP-UX Operating SyStems........oovvervvvrnernrnnviiecerenas 67
98690A PDI Development Package for HP 98691A ...................... 72

98691 A Programmable Datacomm Interface ...........
98693A SRM Access for HP-UX...............

98694A SRM Access for HP-UX systems........ccceeveccevreviencecinnnnanns 75
98695A IBM 3270 Coax Interface .........cccocireeeeveniirinmnniiniisinnenne 72
98710A Graphics Accelerator............occecevrnreene .70, 75
98781A 17" High Res. Monochrome Monitor .............cccoceecvininnns 70
98782A 19” High Res. Color Monitor.............ccccccovvveceirnmnicnmnnncnns 70
98791B HP 2392A/VT100 Terminal Emulator ...........ccccovvvene 69,73
98792A TEK 4010/HP 2622A Terminal Emulator ................. 69,73

98795A IBM 3278 Emulator Software .......ccccccovomreereercnccveruicnnanes
98797/98A RJE Software for HP-UX........cccoovuvrmereinicecinnnns

98815A HP Graphics Presentation/200..
98817A HP Project Management/200....
98819A HP TechWriter Software........cccoceecevnrrreerniennneens
98820A /B/C HP Statistics Library........cc.ccovnvecccnennennennae
98821A HP Numerical Analysis Library 200... .
9888A Bus Expander..........ccoouvrvrereraccerennenennne "
98627 A Color Video Interface........ocevrrireericrrceniinnennerescccnanne

00041-15042 Automatic Start and Cassette

Duplication Module (HP-41CV/CX) ...ccoonecivvnnircriiinne
00041-15043 HP-IL Development Module (HP-41CV/CX).
00071-90068 Vol. I: Detailed Design Description
00071-90069 Vol. II: Entry Point and Poll Interfaces ....................
00071-90070 Vol. IT1: Operating System Source Listings..............
00075-15001 I/O ROM (HP-75).....cconmiceiircnnicncnen
0960-0054 SMA-Female Short (50 Ohm) .
0960-0055 SMA-Male Short (50 Ohm)......ccccovvrverrerecrirverivereonees
1250-XXXX Series Adapters and Connectors.........coeevvieececnucnee
1251-2277 Dual Banana Plug to BNC Female.
1251-2816 Dual Banana Plug (for Cable).........
1460-XXXX Series Cabinet Parts..............
1490-X XXX Series Slide Kits, Casters......
1494-XXXX Series Slide Kits................
5040-XX XX Series Rack Frames....
5060-XXXX Control Panel Covers .
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5060-XXXX Rack Adapter Frames............c.c......
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9211-XXXX Series Operating Cases .
9211-XXXX Series Transit Cases......
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Overview

Advanced Personal Computers

Hewlett-Packard computers were first de-
veloped to meet a growing need for complex
automatic test systems in industry. In the 20
years since the first HP computer was intro-
duced, we’ve expanded our product line to in-
clude innovative personal computers for
professional, business, office and computation
systems.

Sophisticated test and measurement, instru-
ments, such as those used today in research
and manufacturing, require equally sophisti-
cated controllers. iinkmg Hewlett-Packard’s
advanced personal computers to instrumenta-
tion creates a practical, cost-effective way to
program and perform test procedures, analyze
and compare data, and record and plot results.
Coupled with powerful software tailored to
your specific application, HP computers and
instruments provide an integrated, single-ven-
dor approach to a wide variety of measurement
and computation environments.

Factory automation managers, data
processing experts, and professionals in office
management, engineering, and scientific envi-
ronments can find an HP personal computer to
fit their needs — as well as one that supports
the level of assistance required for successful
automation of an instrument system. With
many built-in applications and programming
aids, plus an unequaled variety of peripherals
and accessories, HP computers provide a range
of computing power for both novices and ex-
perienced users.

Touchscreen Il and Touchscreen MAX II
— Personal computers that offer an easy intro-
duction to office automation and computer-con-
trolled instruments. The HP Touch accessory
lets you control your system by simply touching
the screen.

Touchscreen HP-IB Controller and
Touchscreen PCIB Controller — Integrat-
ing the Touchscreen II and the test and mea-
surement instruments you use every day. We
provide the hardware and software to control
instrumentation on the IEEE-488 bus and HP
PC Instruments Bus, using the Touchscreen II.
See the Hewlett-Packard Interface Bus section
for more information.

Vectra — Personal computers that have your
future in mind, with a modular design that lets
you configure a system to your requirements,
while retaining add-on capabilities that don’t
genalize your system operation or budget.

oftware and hardware compatibility with the
IBM® PC/AT™ includes a {'opView-compat-
ible environment manager; HP enhancements
include greater versatility in input device man-
agement and mass storage support.

Portable PLUS — Personal computers that
carry full-size computing features in a portable
package, giving you a battery-powered, mobile
companion that communicates with desktops
and mainframes.

Series 80: HP-85B and HP-86B — Person-
al computers that are fully integrated instru-
ment controllers, with powerful CPUs,
multiple operating systems, a built-in printer
on the HP-85B, and extensive communications
interfacing to match your system needs.

HP-71 and HP-75 — Handheld computers
that communicate with desktops and main-
frames and that have full-size computing fea-
tures in a small portable package, which you
can take to the field for data collection or to the
manufacturing floor for low-cost control.

PC Instruments — Personal-computer in-
strumentation products that form a unique
hardware and software system, linking test and
measurement instruments with personal com-
puters. You can simultaneously monitor and
control as many as eight different instruments

er interface card from the screen of your HP
g‘ouchscreen II, Touchscreen MAX II, IBM
PC, PC/XT™, and PC/AT personal comput-
er. See the PC Instruments section for com-
plete information on these products.

Using the PCIB and HP's PC Instruments, you can easily create your own automated test

and measurement systems.

Advanced HP personal computers are also
at the heart of IEEE-based measurement sys-
tems and computer-aided engineering systems,
providing quick solutions to design, simulation,
modeling, and test problems. In addition, such
products as the Semiconductor Productivity
Network, Manufacturing Resource Planning,
and the HP Materials, Production, and Man-
agement programs combine the efficiency of
HP personal computers with the strength of
HP mainframes. For complete information on
these applications, refer to the Technical and
Business computers section.

Computational Tools for Data
Acquisition and Instrument
Control

HP’s series of advanced calculators and
handheld computers offers portability with the
power of a computer. They are designed for
use in science, engineering, and mathematics
and can stand alone or be used as part of a sys-
tem. Handheld computers are ideal in remote
data collection with or without bar code, or as
system controllers in field or manufacturing
environments.

Advanced calculators and handheld com-
puters may be enhanced to increase calculat-
ing options, ranging from classwork to
complex engineering calculations. And they
can become the intelligent center of a system
by adding the Hewlett-Packard Interface
Loop (HP-IL). This bit-serial interface for
battery-operable systems provides the link to
your instruments, peripherals, desktop com-
puters, modems, and terminals. With HP-IL
and add-ons, your handheld computer can
transfer information collected from remote
sites, or monitor and control production opera-
tions, processes, and experiments.

Handheld computers serve with HP-IL in
applications that:

o Connect HP-IL systems to RS-232C de-
vices.

® Link low-cost HP-IL systems with high-
performance HP-IB computers and lab
equipment.

o Control equipment operating with parallel
bus structures.

o Display data on a standard video monitor.

Peripherals used with these applications via
HP-IL interface and/or interface converter in-
clude digital cassette drives, portable disc
drives, thermal printers and plotters, the bat-
tery-powered HP ThinkJet printer, two-pen
graphics plotters, and an acoustic
coupler/modem.

Sharing Information and
Resources

Networking capabilities provide the links
between individual personal computers, main-
frames, minicomputers, and associated periph-
erals. Successful networking, however, is more
than just sharing information and peripherals.
It is the efficient integration of data manage-
ment functions: transparent access to informa-
tion; management of data and resources; and
compatible, reliable storage.

As a leader in developing industry-wide
networking and communications standards,
HP offers a full range of personal computers,
workstations, and host computers that you can
configure into fully integrated systems that are
exactly suited to your application. The links in
such systems are made through the HP Ad-
vanceNet architecture, which encompasses our
overall range of networking products.

The products used to implement HP Ad-
vanceNet deliver efficient, industry-standard
data communications, along with data and re-
source management, personal computer
networking, and system-to-system networking.
For true multi-vendor solutions, HP A§-
vanceNet products support both interactive
and batch capabilities between HP systems
and IBM mainframes, and link HP computers
to the IBM PC, IBM PC/AT, and IBM
PC/XT computers.

The broad range of networking alternatives
supported by HP AdvanceNet offers the great-
est latitude for network design, implementa-
tion, and growth paths. These products are
based on industry or de facto standards for
maximum compatibility, today and tomorrow.

1BM® is a registered U.S. trademark of International Business
Machines Corporation.

IBM PC/AT™, IBM PC/XT™, and PC-DOS™ are U.S. trade-
marks of International Business Machines Corporation.

MS™-DOS is a U.S. trademark of Microsoft Corp.
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HP Personal Computers

This chart briefly summarizes HP’s wide
range of personal computer products. Refer to
the “Peripherals™ section, page 110, for pe-
ripheral and accessory product descriptions.
For more information on each personal com-
puter, see the page referenced in the last col-
umn. Software information is provided in the
“Software Choices” section.

If you have more questions about a comput-
er or its usefulness for your application, please
call the local Hewlett-Packard Sales and Serv-
ice Office listed in the telephone directory

white gages, or see page 774.
epartment.

puter

Touchscreen Il
Computer Touchscreen MAX 1l Vectra
Microprocessor/CPU Intel 8088 Intel 80286
Operating System MS™-DOS 2.11 PAM MS-DOS 3.1
Languages BASIC, COBOL, FORTRAN,  BASIC, MS-DOS Macro
GW BASIC, C Compiler, Assembler
Pascal
Memory 160K ROM, 256K RAM 256K RAM
Expands to 640K Expands to 3.6M
Mass Storage Muttiple configurations Multiple configurations
Networking Built-in; 1 HP-IB port, 1 RS- HP-IB, HP-IL, HP-HIL, RS-
Data Comm. 232C/RS-422 port, 1 RS- 232C, RS-422, internal
/0 232 port, add'l. HP-HIL modem, Centronics,
port OfficeShare
1/0 Slots 4 7
Display HP Touch, 12 inch HP Touch, 12 inch
27-line x 80-col. 24-line x 80-col.
monochrome/color
Keyboard HP-HIL device port HP-HIL device port
Function keys: 8 screen
labeled, 12 programmable
Refer to Page 40 42

sk for the com-
or your nearest HP dealer
in the U.S., call toll-free 800-FOR-HPPC.

Personal Computer Matrix
Touchscreen lis, Vectra, Portable PLUS, Series 80

The HP Touchscreen Il lets you control your system by touching the screen and also
supports a range of peripherals for data entry, communication, and display.

Portable PLUS

Intel 80C86

MS-DOS 2.11 PAM

See Software choices,
page 48

128K-byte RAM
Expands to 896K

Multiple configurations

HP-IL, RS-232C,
Portable/Desktop Link,
internal modem

Flat panel LCD
25-line x 80-col.

Full size
8 function keys
Shifted numeric pad

44

Series 80

HP

HP-BASIC

BASIC, Assembler

85B - 32K bytes
868 - 128K bytes
Expands to 640K

Multiple configurations

HP-IB, HP-IL, GPIO, internal  HP-IL, HP-IB, RS-232C,

modem

858 - 5 inch

16 line x 32 col.
868 - 9 or 12 inch
24 line x 80 col.

Standard typewriter
85B-8 function keys
868-14 function keys

46

Hp-758 HET1

HP HP

HP BASIC (48K ROM- HP BASIC (64K ROM-

based) based)

BASIC BASIC, Forth, Assembler

16K RAM 17.5K RAM

Expands to 24K Expands to 33.5K
(129K w/module)

Multiple configurations Multiple configurations

HP-IL, HP-IB, RS-232C,
GPIO, internal modem GPIO

3 4

32-character LCD 22-character LCD
scroll to 96 char. scroll to 96 char.
25 fine x 80 col. 25 fine by 80 col.
Touch-type QWERTY Block QWERTY

Numeric keypad

39
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Touchscreen il & Touchscreen MAX I

The HP Touchscreen MAX |, with a Winchester disc drive, is
ideal for use with test and measurement instruments.

The T

hscreen i and Touchscreen MAX 1l Personal
Compulers

The Touchscreen 11 family products are a natural for business and
industrial systems. They deliver the processing power and memory
space necessary to execute lengthy, complex applications. And with
more than 600 software packages, you can design office automation
or instrument controller systems using the Touchscreen 11 family and
discover solutions you never thought possible with a personal comput-
er.

The Touchscreen Il Family Features
e 8 MHz Intel 8088 microprocessor
e 8 MHz Intel 8087 co-processor {(optional)
o HP Touch Accessory
e MS™.DOS 2.11
® Personal Applications Manager (PAM) and disc utilities
® Support in the U.S. for more than 600 software packages
o High-resolution graphics display
® Hewlett-Packard Human Interface Link (HP-HIL)
o Low profile keyboard
o Flexible data communications features
® Choice of dual microfloppy or Winchester hard disc storage
® Productivity in IBM environments
e 256K-byte RAM, expandable to 640K bytes
® 160K-byte ROM
® | 2-inch screen with built-in display tilt
® Four accessory slots
o Built-in HP 2623 terminal features
Pad
The Personal Applications Manager (PAM) is the primary inter-
face between the user and the MS-DOS 2.11 operating system. PAM
is an operating system “shell” that provides an attractive alternative
to confusing MS-DOS commands, and has been designed to work
harmoniously with HP Touch to facilitate ease of use. To work direct-
ly with the MS-DOS command structure, PAM can easily be by-
passed.

HiEF Touch ACCessory

Hewlett-Packard’s Touchscreen II personal computers encourage
“hands-on” interaction. HP Touch is provided as a user-installable
accessory. Unlike any other touch-sensitive display available today,
HP Touch is totally integrated into the system. Other touch screens
use overlays that distort the display; HP Touch does not interfere,
cither physically or visually, with the display. A matrix of light beams
is created using a series of light-emitting diodes (LEDs) embedded
along the vertical and horizontal sides of the display.

HP-HIL Device Port

The Hewlett-Packard Human Interface Link (HP-HIL) port on
the keyboard adds new dimensions for input via the HP Mouse for
Graphics Gallery applications or the Graphics Tablet with Drawing
Gallery applications. You can plug in and use HP-HIL devices with-
out reconfiguring the system.

These devices can be used separately or together, and since each
device connects to the last one, new devices don’t need extra ports on
the computer. In addition, the easily transportable input devices can
be shared on several different systems: simply unplug a device from
one system and plug it into another.

Graphics Display

The Touchscreen’s display monitor, a full-size 12-inch screen, pro-
vides high-quality resolution for sharp, clear text and graphics. The
27-line by 80-column screen is ergonomically designed for user com-
fort, and includes built-in display tilt for maximum convenience.
Lines 25 and 26 are designated for labeling function keys, and line 27
is reserved for system status and error messages.

Keyboard

The low-profile keyboard has 107 sculptured keys with dished
home keys, and includes full local editing keys (cursor control, display
scroll, next- and previous-page jump, and insert/delete keys for both
single characters and lines). An 18-key numeric pad may be used as a
graphics keypad for terminal applications. The keyboard includes
eight screen-labeled and 12 programmable function keys, and is con-
nected to the terminal by an 8-foot coiled cable.

System Expansion

The Touchscreen 11s come with four accessory slots that provide a
number of solutions for expanding your system. Add storage space:
large-capacity Winchester options of 10M bytes, 20M bytes, and
40M bytes, plus back-up tape storage devices. Tailor the Touchscreen
Ils: a full spectrum of Hewlett-Packard printers, plotters, modems,
accessories, and software to match your current and future require-
ments. An Intel 8087 co-processor accessory is available for speedy,
real-number computation using FORTRAN, Pascal, and C program-
ming languages and the MS-DOS macroassembler.

Ergonomic Design

The Touchscreen II is ergonomically designed for user comfort and
convenience. With its small footprint and cable cover system, you can
set the Touchscreen Il flush against a wall and set a disc drive or
printer on top, leaving more space on your desk. The power switch,
brightness control, and keyboard connector are located on the front
and side panels for easy access.

Data Communications

The HP Touchscreen I1 family comes standard with one RS-232C
port, one RS-232C or RS-422 port, one HP-HIL port on the key-
board, and one HP-IB port. The Touchscreen IIs, with their built-in
terminal capability, can take advantage of HP’s powerful networking
options to share information with other computer systems ranging
from the Portable PLUS to HP, IBM®, and DEC® mainframes.

Other capabilities include IBM 3278 terminal emulation with file
transfer, VT100 terminal emulation, Monitor/IBM PC, and Ad-
vanceLink, which allows ASCII and binary file transfer between the
Touchscreens and other HP computer systems (e.g., the HP 3000),
plus the IBM PC. Additional data communications capabilities in-
clude the EtherSeries™/150 local area network from 3Com™,
which links up to 100 Touchscreens or IBM PCs, and OfficeShare,
the HP AdvanceNet-compatible PC LAN. See the Networking sec-
tion for data communications product descriptions.

8087 Co-Processor Accessory

Increased speed and precision in arithmetic, logarithmic, and trigo-
nometric functions are provided by the addition of an Intel 8087
processor as a companion to the Touchscreen II's 8088. The 8087 can
multiply 32- and 64-bit floating-point numbers up to 100 times faster
than the 8088, depending upon application. It is supported by the Pas-
cal, Lattice® C, and FORTRAN compilers and MS-DOS macroas-
sembler offered on the Touchscreen 11. The 8087 co-processor plugs
into the Touchscreen 11 processor board and does not occupy an ac-
cessory slot. It must be installed by an HP customer engineer or au-
thorized HP personal computer dealer.



Software Solutions

The Touchscreen II and Touchscreen MAX II are designed to
meet the needs of industrial, engineering, and manufacturing profes-
sionals by managing work through the use of sophisticated, industry-
standard and -specific programs. Most of the best-selling software
packages now run on the HP Touchscreen II family, and have been
enhanced to take advantage of such easy-to-use Touchscreen II fea-
tures as HP Touch, softkeys, and PAM.

In addition to the applications software, there is a wide selection of
programming languages and programmer’s tools available for the
Touchscreens. Such software tools as BASIC, Compiled BASIC,
GWT.BASIC, Pascal, COBOL, and Lattice C Compiler, as well as
assemblers, utilities, and various graphics tools, help you develop cus-
tom programs.

Hewlett-Packard is committed to a comprehensive third-party
software development program. This new software is directly aimed
at giving you more productivity tools for engineering, scientific, and
analytical applications. The Hewlett-Packard Software Catalog lists
these packages in detail. Also refer to Your Source for Software So-
lutions catalog for up-to-date program listings.

Specifications
Microprocessor/CPU: Intel 8088, 8 MHz
Operating System: MS-DOS 2.11
Memory: 256K-byte RAM, expandable to 640K bytes; 160K-byte
ROM
Screen Space: 27-line by 80-column, 12-inch diagonal
Display Enhancements: Inverse video, underline, blinking, half-
bright, or any combination
Alphanumeric: 640 x 378 pixels
Graphics: 512 x 390 pixels
Alternate graphics: 640 x 400 pixels (not supported by
firmware/terminal mode)
Optional HP Touch Accessory: User-installable
Character Set: Roman8, line-drawing, Math Standard, bold and
italics, depending on applications
Total of 896 characters; local language characters
6 x 9 enhanced dot matrix in 8 x 14 dot-character cell
Keyboard:
Detachable, typewriter-style with 8-ft. (2-43 m) coiled cable
One HP-HIL device port
Full ASCII code
Eight screen-labeled function keys;
12 programmable function keys
Auto repeat, N-key rollover, cursor controls
18-key numeric/graphics pad
Weight:
CPU: 27 pounds (12.27 kilograms) (without keyboard)
Keyboard: 4.7 pounds (2.14 kilograms)
Dimensions:
CPU/display: 12.8 x 14.6 x 13.4 inches (325 x 370 x 342 mm)
Keyboard, flat: 18 x 8.9 x 1.2 inches (456 x 225 x 30 mm)*

Keyboard, standing: 18 x 8.9 x 2.3 inches (456 x 225 x 58 mm)
*Home-row height per ZH1/618 (German Ergonomic Standard)

Peripherals and Accessories for the Touchscreens

See the Peripherals section, page 110, for product descriptions of
peripherals and accessories.

™ MS™.DOS and GW™-BASIC are U.S. trademarks of Microsoft Corp.
EtherSeries™/150 and 3Com™ are U.S. trademarks of 3Com Corporation.
® IBM®is a registered U.S. trademark of International Business Machines Corporation.
DEC® is a registered U.S. trademark of Digital Equipment Corporation.
Microsoft® is a registered U.S. trademark of Microsoft Corp.
Lattice® is a registered U.S. trademark of Lattice, Inc.

How to Order Your Touchscreen il and Touchscreen
MAX I

For more information on the Touchscreen 11 family, contact your
HP sales representative or your local HP personal computer dealer.
For the nearest dealer in the U.S,, call toll-free: 800-FOR-
HPPC

Ordering Information Price
Touchscreen Il Personal Computer

HP 45851A  Touchscreen II CPU with PC Kit* ERERIY

HP 35723A  HP Touch Accessory (user-installable w0)
option)

HP 9123D Dual 34 inch Microfloppy Disc Drive LR
(710K bytes each drive)

HP 45885A 8087 Co-Processor Accessory (optional) I

*The Touchscreen Il basic system comes with the CPU/terminal (HP 2623 features — block mode
with graphics), 256K bytes of memory, one RS-232C port, one RS-232C or RS-422 port, one HP-
1B port, a system port for the HP Touch accessory, an internal expansion slot for the 8087 co-
processor accessory or other custom boards, four accessory slots, and a 12-inch display. The PC
kit includes the HP extended keyboard with HP-HIL port and keyboard cable, power cord, and
disc drive cable, plus the Operating System Master Disc and Work Master Disc {containing MS-
DOS 2.11, PAM, and disc utilities), and full documentation.

Touchscreen MAX Il Personal
Computer System

Touchscreen I CPU with PC Kit

HP Touch Accessory (user-installable
option)

10M-Byte Winchester /Microfloppy, or S1ed!
20M-Byte Winchester /Microfloppy, or §74
40M-Byte Winchester/Microfloppy 3
8087 Co-Processor Accessory (optional) §9G
The Touchscreen MAX II Personal

Computer comes with the same features as

the Touchscreen II PC and HP Touch

accessory, plus your choice of storage: 10M-,
20M-, or 40M-byte Winchester, each with

dual 3'%; inch, double-sided microfloppy

with 710K bytes per disc.

HP 45851A
HP 35723A

HP 9153A
HP 9133H
HP 9133L
HP 45885A

Touchscreen Il Terminal

HP Touchscreen II CPU with Terminal Kit §.:7 39
HP Touch Accessory (user-installable $100
option)

8087 Co-Processor Accessory (optional) 4598
The Touchscreen Il Terminal has the

Touchscreen 11 CPU and HP Touch

features. The Terminal Kit includes the HP
extended keyboard with HP-HIL port and

keyboard cable, power cord, and complete
documentation for using the Touchscreen II

as a terminal.

HP 45850A
HP 35723A

HP 45885A

Touchscreen Instrument Controllers
Touhscreen HP-IB Controller EEGET
The Touchscreen HP-IB Controller includes

the Touchscreen II CPU with PC Kit and

the HP-IB Command Library.

Touchscreen PCIB Controller Sgu3n
The Touchscreen PCIB Controller includes

the Touchscreen II CPU with PC Kit, 384K

RAM Memory Board, PC Instruments

Interface, and GW BASIC.

HP Touch Accessory (user-installable S0
option)

HP 45861A

HP 45862A

HP 35723A

Reference Documentation
Touchscreen MS-DOS User’s Guide
Touchscreen Technical Reference Manual
Touchscreen Programmer’s Tools

HP 45624A
HP 45625A
HP 45435A
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The Vectra Personal Computer

The new Vectra Personal Computer, powerful and IBM PC/AT™ compatible

Versatile and Fiexible

Hewlett-Packard’s Vectra Personal Computer has been designed
to simplify your computing needs. You can select the exact combina-
tion of hardware and software that is best for your business today,
without restricting your options for the future. The heart of the sys-
tem is the Vectra PC’s 8 MHz Intel 80286 microprocessor. You can
start with either a 256K-byte or 640K-byte memory, which can be
expanded to more than 3M-bytes. Add to your system any time, from
an almost unlimited range of compatible hardware and software by
HP, IBM, and numerous other manufacturers.

Vectra's features offer the greatest flexibility of any desk-top per-
sonal computer. It is compatible with the IBM PC/AT, yet is smaller,
more powerful, and easier to use. Vectra’s MS-DOS 3.1 operating
system lets you run virtually all IBM PC/AT-compatible software, so
you can choose from among the most popular programs for word
processing, business graphics, spreadsheet analysis, data base man-
agement, and communications.

Vectra Features
o 8 MHz Intel 80286 16-bit microprocessor
e Optional 5.33 MHz Intel 80287 numeric co-processor
® Vectra Disc Operating System (optional):
- MS-DOS 3.1
- Personal Applications Manager (PAM)

e Optional BASIC Interpreter and MS-DOS Macro Assembler
o Hewlett-Packard Human Interface Loop (HP-HIL) accessory

port
o HP Touch Accessory, HP Mouse, graphics tablets, bar code wand
(optional)
Flexible data communications options
Supports flexible and hard disc storage
Hardware and software compatible with IBM PC/AT
64K-byte ROM
Sockets for two additional ROM chips
256K-byte and 640K-byte RAM; expandable up to 3.64M bytes
Three half-height data storage cartridge shelves:

Two shelves with front access for flexible disc drives

One hard-disc shelf
o Seven PC/AT-compatible I/O accessory slots

e Detachable, keyboard with HP-HIL port
(compatible with the IBM PC/AT, with HP enhancements)
o Choice of 12-inch 640 x 400 monochrome or color monitors (op-
tional)
e 3278 terminal emulator
® 20M-byte half-height and 40M-byte full height internal hard discs
(optional)

PAM

HP’s Personal Applications Manager (PAM) is an operating sys-
tem shell that serves as the primary interface between the user and
the MS-DOS 3.1 operating system. You don’t have to type complex
commands to start a program running; the screen identifies a single
function key you press to start any given application. In addition,
PAM has been designed to work with HP Touch, HP Mouse, or key-
board to facilitate ease of use. For experienced users who want to
work directly with the MS-DOS command structure, PAM can easily
be bypassed.

HP-HIL Device Port

The Hewlett-Packard Human Interface Loop (HP-HIL) port on
the Vectra PC lets you connect up to seven input devices without us-
ing an expansion slot. For example, the Vectra keyboard, HP Mouse,
and HP Touch accessory are all attached with the HP-HIL. You can
pick the input devices that work best with the software you use.

HP Touch Accessory
HP Touch, an optional user-installable accessory, offers ease and
convenience for the user.

Graphics Display

Choose a monochrome or color screen for your Vectra display mon-
itor. The full-size 12-inch screens provide high-quality resolution for
sharp, clear text and graphics. The 25-line by 80-column screens are
ergonomically designed for user comfort, and include built-in display
tilt and swivel for maximum convenience.

Keyboard

The adjustable-tilt Vectra keyboard has 103 step-sculptured keys
with tactile feedback and color-coded legends. The keyboard includes
eighteen function keys, a numeric keypad with cursor control, a sepa-
rate cursor control pad, and an HP-HIL port, and is connected to the
terminal by an 8-foot coiled cable.



System Expansion

The Vectra PC comes with seven IBM PC/AT™-compatible ac-
cessory slots that provide a number of options for such system expan-
sions as memory cards, data communications interfaces, and graphics
boards.

Add data storage capacity: up to three internal data storage devices
plus external disc and tape drives. You can start with a 360K-byte or
1.2M-byte 5 inch flexible disc and add more later. There are 20M-
byte and 40M-byte internal hard discs for large-capacity storage situ-
ations.

Tailor the Vectra PC: a full spectrum of Hewlett-Packard printers,
plotters, modems, accessories, external storage devices, and software
are available to match your current and future requirements. And the
80287 co-processor accessory is available for fast, real-number com-
putation.

Data Communications

HP’s Vectra PC has many available communications options:
RS232/Centronics ports, RS232/422 ports, 1200 baud and 2400
baud modems, HP-IL port, HP-IB communications port, IBM 3278,
2392, DEC VT100 terminal emulators -— more than enough for all
your data communications needs. Vectra’s sophisticated communica-
tions capabilities let you take advantage of HP’s powerful networking
options to share information with a range of computer systems, from
the HP Portable PLUS and Touchscreen II personal computers, IBM
personal computers, as well as HP, IBM, and other host computers.

OfficeShare, the HP AdvanceNet-compatible local area network
{LAN), will link as many as 30 Vectra personal computers (or Vectra
PCs and IBM PCs) for sharing data, data storage, printers, plotters,
electronic mail, etc. To extend your options, the Vectra PC is also
compatible with 3Com and other industry-standard LANs. See the
“Networking and Data Communications” section of this catalog for
complete product descriptions.

Software Solutions

The Vectra personal computer offers a full range of choices in soft-
ware, from off-the-shelf IBM PC/AT applications to popular busi-
ness programs.

The Vectra PC runs such business applications as WordStar, Visi-
Calc, RBase 5000, 1-2-3 from Lotus, and will let you access most
information retrieval services. HP’s AdvanceWrite word processing
software lets you choose a working level that meets your specific
needs and abilities. HP TextCharts lets you quickly create profession-
al-looking overhead presentations. Executive Card Manager is an
easy-to-use file manager with a built-in report writer, autodial fea-
ture, and more; Executive Card Manager: Templates gives you 21
modifiable formats for various business applications.

Refer to Your Source for Software Solutions catalog for up-to-
date program listings for the Vectra PC.

Description
Executive Card Manager
Executive Card Manager Templates
Executive Spreadsheet
Executive MemoMaker
HP Message (current IBM version)
AdvanceLink 2392
AdvanceWriter LILIII
Lotus 1-2-3
Lotus Symphony
Multimate
Multimate Advantage
WordStar®/2000/Plus
WordStar®/2000
WordStar®
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WordStar® (Professional Pac)
RBase™ 5000
RBase™ Program Interface
HP Access
Print Central
Futures:
Charting Gallery
Drawing Gallery
Picture Library
Ask your HP rep or dealer about the latest software offerings.

Specifications
System Processing Unit: Intel 80286, 8 MHz
Optional Numeric Co-Processor: 5.33 MHz Intel 80287
Operating System: MS-DOS 3.1
Memory: 256K-byte or 640K-byte RAM in 128K-byte increments;
expandable to 3.64M bytes
Keyboard:
Detachable, with 8-ft. coiled cable
Adjustable tilt feature
One HP-HIL port
Eighteen function keys
Weight:
SPU with one flexible disc drive: 26 pounds (11.8 kilograms)
Keyboard: 4.2 pounds (1.9 kilograms)
Dimensions:
SPU: 16.7 x 15.4 x 6.3 inches (42.5 x 39.0 x 16.0 cm)
Keyboard, flat: 20.6 x 8.8 x 1.3 inches (52.5 x 22.0 x 3.5 cm)

Peripherals and Accessories for the Vectra PC
See the “Peripherals” section, page 110, for product descriptions of
peripherals and accessories.

How to Order Your Vectra Personal Computer
For more information on the Vectra, contact your HP sales repre-
sentative or your local HP personal computer dealer.

For the nearest dealer in the U.8,, call toll-free: 800-
FOR-HPPC

Ordering Information Price
HP 72425A  Vectra Model 25 PC %3199
The Vectra personal computer Model

25 includes an SPU with 256K bytes of

memory and one 360K-byte internal 5Ys

inch flexible disc drive, keyboard and
documentation.

Vectra Model 35 PC 53394
The Vectra personal computer Model

35 includes an SPU with 256K bytes of

memory and one 1.2M-byte internal 5

inch flexible disc drive, keyboard and
documentation.

Vectra Model 45 PC $3599
The Vectra personal computer Model

45 includes an SPU with 640K bytes of

memory and one 1.2M-byte internal 54

inch flexible disc drive, keyboard and
documentation.

HP 72435A

HP 72445A

MS-DOS® is a U.S. trademark of Microsoft Corp.

1BM PC/AT® is a U.S. trademark of International Business Machines Corporation.
3Com® is a U.S. trademark of 3Com Corporation.

dBASE® is a U.S. trademark of Ashton-Tate.

1-2-3@ and Lotus® are U.S. trademarks of Lotus Development Corp.

IBM® is a registered U.S. trademark of International Business Machines Corporation.
Microsoft® is a registered U.S. trademark of Microsoft Corp.

VisiCalc® is a registered U.S. trademark of Visicorp.

WordStar® is a registered U.S. trademark of MicroPro International Corp.
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More than ]ust a portable computer, the Portable PLUS is a power-
ful, durable traveling companion that shares information and periph-
erals with desktops or acts as a terminal to mainframes. In one small
package, you can carry all the tools you need to be productive in the
field or while traveling.

The Portable PLUS is easily tailored to handle varying duties, with
the programs and data that you use most often installed directly on
the computer as plug-in ROMs. You also have the option of loading
disc-based software into the Electronic Disc of the Portable PLUS. In
either case, there is no need to carry discs or disc drives — just the
lap-sized PLUS.

Portable Power and Convenience

o Full 16-bit CMOS 8086 microprocessor

e Continuous Memory expands from 128K to 896K bytes

® Plug-in ROM software

® Built-in electronic disc drive

® Personal Applications Manager (PAM)

e MS™.DOS 2.11

® Built-in HP-IL, RS-232C, and optional modem interface ports

e HP Link and Portable-Desktop Link for data and peripheral shar-
ing

® Built-in terminal emulation

e Compatible with HP Touchscreens

® Productive in IBM environments

® Full keyboard and numeric keypad

o Full-size 25-line by 80-column LCD screen

® Integrated 20-hour power supply

® Two accessory slots
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At under ten pounds, and no larger than a three-ring binder, the
Portable PLUS is the most durable lap-sized computer for profession-
als on the go. It offers a full-size display and keyboard with numeric
keypad for fast field calculations, plus the built-in HP-IL and RS-
232C interfaces for fast data transfer to peripherals, desktop com-
puters, or mainframes. And it runs on rechargeable batteries for up to
20 hours.

The Portable PLUS’s autostart capability lets you skip over the
PAM menu and begin computing sessions in a custom program. And,
the integrated power supply and Continuous Memory let you return
instantly to interrupted work, making it the most convenient portable
to use whenever and wherever your work takes you.
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Servnng as the main menu on the Portable PLUS the PAM acts as
a shield between the user and the operating system. This eliminates
the complexity of MS-DOS command structures and provides an
easy front-end menu and keystroke format.

The Portable PLUS runs full-feature software in a plug-in ROM,
containing everything necessary to complete your work. This ROM-
based software offers the reliability and speed of a Winchester disc.
Frequently accessed programs can be user-installed into the Portable
PLUS, eliminating the need for a separate disc drive. And loading
programs is fast (as much as five times faster than floppy discs). You
can choose to install your own custom-designed ROM- or EPROM-
based applications.
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The HP Electronic Disc (E-Disc) is a convenient method of tempo-
rarily storing data and programs while the Portable PLUS is being
used away from an HP 9114A Portable Disc Drive, Touchscreen or
Vectra PC, or IBM® PC. With the Portable PLUS’s expandable
RAM, there is plenty of room for disc-based programs and large data
files, and it’s fast: E-Disc loads and accepts programs and data up to
10 times faster than a traditional floppy disc drive. The E-disc is much
more durable than a built-in floppy disc, and it extends battery life by
requiring much less power.

The Portable PLUS is a durable, reliable, lap-portable computer
designed for mobile computing conditions.

Shavi 1y it Thme Lley

The HP Portable Desktop Link connects the Portable PLUS with
the HP Touchscreen II family, HP Vectra, or the IBM PC family. By
installing an HP Interface Loop (HP-IL) and software on your
desktop computer, you can quickly transfer data or applications soft-
ware between the Portable PLUS and the desktop model. In addition,
printers connected to the desktop computer can be used as output de-
vices for the Portable PLUS.
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The Portable PLUS bu11t in Termlnal Emulator supports an op-
tional 300/1200 bps modem and a serial interface connection to allow
transfer of files with host computers as well as information networks.
With the addition of communications accessories, the Portable PLUS
supports full block mode terminal communications, emulates the HP
2622 and DEC® VT102 terminals, runs HP DESK and IBM PROFS
applications, and supports automated and unattended file transfer.
Optional Modem -— This Hayes-compatible internal modem en-
ables communications over normal dial-up telephone lines at speeds
up to 1200 bps, cutting the cost of long-distance data communication.
The auto-answer and auto-dial features, using either Touch-Tone™
or pulse dialing, make the Portable PLUS a perfect companion for
remote location data communications.
IBM Terminal Emulation — The Portable PLUS running PC 2622
emulation software can be used in conjunction with an HP 3000 min-
icomputer to access IBM hosts. Also, the Portable PLUS with PC
2622 can emulate a full-screen IBM 3278 display station by using
IBM or third-party protocol converters. This terminal emulation ca-
pability is the path to accessing most mainframe applications that
typically function on IBM 3270-type terminals.
PPC Access — The full block mode capability of the Portable
PLUS with PC 2622 allows access to HP's Personal Productivity
Center. This permits such operations as full-screen editing within the
functions of the HP DeskManager.
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The Portable PLUS uses advanced LCD technology and a non-
glare surface to improve the readability of its 25-line by 80-column
display. The flat panel, variable contrast, and tilt features contribute
to user comfort. With an optional video interface, a CRT monitor can
be connected to duplicate the Portable PLUS’s display.
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The full-size keyboard on the Portable PLUS offers the features of
a desktop computer: 75 sculptured keys, eight screen-labeled function
keys, shifted 10-key numeric keypad, and flexible key mapping. The
numeric keypad speeds the work of entering figures into such pro-
grams as spreadsheets, test and measurement calculations, and data
analysis.
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Memory and Expansion Ports

The Portable PLUS has two expansion ports that may be used for
additional memory, plug-in ROM software, or other special-function
cards. The Software Drawer holds up to 12 user-installed ROMs of
32K- or 128K-byte capacity. The Memory Drawer includes 128K
bytes of Continuous Memory RAM; two additional 128K memory
cards may be added to the drawer.

Random access memory space is allocated by the user to system
memory or E-Disc. System memory is used for program execution
and data file operations; the E-Disc is used for program and data stor-
age.

Battery Power

The Portable PLUS’s 20-hour battery life is twice as long as most
other portables, providing two weeks of average computing time be-
tween recharges. And the Portable PLUS can be used during battery
recharging. A sophisticated memory protection scheme ensures that
your data will be preserved in the Portable PLUS for approximately
one month, and the PAM screen provides a continuous display of
power reserves. When power reserve reaches 5%, the computer auto-
matically turns off until the recharger is connected to it, protecting
your data until you get to a power source.

Software Solutions

The Portable PLUS combines its powerful ROM-based software
and E-Disc capability with the fast MS-DOS 2.11 operating system
and large-capacity user memory to deliver the computing perform-
ance of traditional desktop models. Whenever your workload takes
you into the field, flies you around the country, or follows you home,
your Portable PLUS is packed with software solutions to all your
computation problems. See the “Software Choices” section, page 48,
for a listing of Portable PLUS applications packages.
ROM-Based Applications — A wide range of high-productivity
software is available for the Portable PLUS; choose from such popu-
lar core applications as 1-2-3™ from Lotus™, Microsoft® Word,
MemoMaker/Time Management, and the PC 2622 and VT102 ter-
minal emulator.
Custom ROM Applications — Hewlett-Packard’s custom ROM
program enables you to design software for specific applications. Ei-
ther programs or data can be installed on industry-standard 32K-byte
or 128K-byte custom ROMs, or 32K-byte EPROMs. A maximum
capacity of 24 128K-byte ROMs can be achieved using both Software
Drawers. The flexible configuration of the ROM disc permits pro-
gram execution from RAM or ROM.
Disc-Based Software — In addition to the plug-in ROM software,
there is a wide selection of disc-based software available through HP
and third-party vendors. Such tools as GWT™-BASIC, and Pascal
programming languages, and the Lattice C Compiler will enhance
custom program development. Application software that can be load-
ed from floppy discs into the E-Disc includes data base managers,
such as dBASE II™, data communications and networking pro-
grams, accounting systems, and a variety of personal solution pack-
ages, such as The List Manager and The Speller.

Refer to Your Source for Software Solutions for up-to-date soft-
ware information.

Specifications

Microprocessor: 16-bit Intel 80C86, 5.33 MHz

Operating System: MS-DOS 2.11

Memory: 128K-byte continuous user RAM, expandable to 896K
bytes; 192K-byte expandable ROM

Expansion Capability: Two plug-in ports for 128K RAM Memory

Drawer and 12-socket ROM Software Drawer. (Memory Drawer

may be expanded to a maximum of 384K bytes by use of additional

memory cards.)
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Built-In Mass Storage: Electronic Disc
Bundied Software:
PAM — Personal Applications Manager
HPLINK — For the Portable-Desktop Link
TERM — Terminal link for HP 2622 emulation
SECURE — Password protection utility
EDLIN — Low-level MS-DOS text editor
Self-diagnostics utility
Display: Flat panel, liquid-crystal, anti-glare screen with variable tilt
and contrast
Alphanumeric: 25-line by 80-column
Graphics: 200 x 480 pixel
Character Attributes: Inverse video, underline, blinking, half-
bright, and all combinations
Character Set: Roman8, extended character set, multiple character
fonts
Keyboard: Full size, 75 sculptured keys, eight screen-labeled func-
tion keys, shifted numeric keypad, flexible key mapping
Data Communications: Built-in HP-IL and 9-pin
RS-232C
Modem: Optional 300/1200 bps, direct-connect, pulse and tone dial,
Hayes command compatible
Power Supply: Three permanently installed lead acid gel D cell bat-
teries; battery recharger
Battery: Continuous use — 20 hours on full charge
Two-week typical run-time
Shelf life — 6 months on full charge
Service life — 5 years
Low battery life — 1 week from 5% level, typical
Weight: Basic unit — under 9 pounds (4 kilograms)
Maximum configuration — under 10 pounds (4.5
kilograms)
Dimensions: 13 x 10 x 3 inches (330 x 254 x 76 mm)

How to Order Your Portable PLUS

For more information on the Portable PLUS, contact your HP
sales representative or your local HP personal computer dealer.
For the nearest dealer in the U.S,, call toll-free:
800-FOR-HPPC

Ordering information Price
HP 45711B  The HP Portable PLUS Personal Computer $279=

The HP Portable PLUS basic system comes

with 128K bytes of RAM, 192K bytes of

ROM, two plug-in ports for RAM and

ROM expansion, built-in E-Disc mass

storage, MS-DOS 2.11 and PAM with

bundled utilities, flat-panel LCD display

with 25-line by 80-column screen, full-size

keyboard, built-in HP-1L, modem, and RS-

232C communications ports, integrated

power supply and battery recharger, soft

carrying case with shoulder strap, and

complete documentation.

Peripherals and Accessories for the Portable PLUS
See the Peripherals section, page 110, for product descriptions of
peripherals and accessories.
™ MS™.DOS, Microsoft™ Word, and GW™-BASIC are U.S. trademarks of Microsoft Corp.
1-2-3™ and Lotus™ are U.S. trademarks of Lotus Development Corp.
dBASE W™ is a U.S. trademark of Ashton-Tate.
Touch-Tone™ is a U.S. trademark of AT&T.
®  IBM® s a registered U.S. trademark of International Business Machines Corporation.
DEC® is a registered U.S. trademark of Digital Equipment Corporation.
Microsoft® is a registered U.S. trademark of Microsoft Corp.
Lattice® is a registered U.S. trademark of Lattice, Inc.
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Series 80
HP-85B and HP-86B

The HP Series 80 products are particularly well-suited to technical analysis and dedicated controller applications.

The Series 80 Personal Computers

The HP-85B and HP-86B Series 80 products are highly refined
personal computers that serve as programmable tools for technical
analysis and as dedicated controllers for data collection systems, ma-
chine tools, and medical instrumentation. The Series 80 product of-
ferings include an exceptionally broad choice of options, with
everything from language enhancement ROMs to interfaces, and
from voice output to terminal emulation. With over 600 software
packages available, you can choose a comprehensive, reliable solution
for instrumentation control problems.

The HP-85B personal computer supports low cost data acquisition
and dedicated applications requiring ease of programming, strong
1/0 capability, and a compact integrated system. The built-in CRT,
printer, and mass storage give it a unique physical package, and the
easily expanded backplane offers exceptional versatility.

The HP-86B is configured as a modular system with separate moni-
tor and disc drive. It offers greater power than the HP-85B, while
retaining the strong computational and interfacing capabilities. The
BASIC language on the HP-86B is a superset of the HP-85B lan-
guage, and the HP-86B memory is expandable up to 640K bytes. The
optional CP/M® operating system increases the HP-86B access to
personal productivity software.

The Series 80 personal computers offer a multitude of upgrade
paths, including memory expansion, data communications, speech
synthesis, flexible I/O, multiple operating systems and languages,
BASIC language extensions, and EPROM capabilities. Through va-
rious enhancements and software packages, the HP-85B and HP-86B
communicate with HP 1000 and HP 3000 minicomputers.

Series 80 Personal Computers — Interfacing for

Instrument Control

CPU

Display (lines x columns)
Choice of display
Special function keys
Portability

Graphics terminal
Integrated printer
Integrated mass storage
Standard memory
Maximum RAM
Memory

Electronic Disc memory

EPROM capability
Dedicated 1/O

Open 1/0 slots
CP/M

HP 2622 emulation
Modem

Data communications
Speech synthesis
Languages

HP-85B
HP Custom
16 x 32
No
8

Yes

256 x 196 pixels
Yes

Tape cartridge
32K bytes

32K bytes

32K + modules

Yes (optional)
Opt. plug-in
4

No
No
Yes (optional)
Yes (optional)
Yes (optional)
HP Enhanced

HP-86B
HP Custom
24 x 80
Yes (97 or 127)
14
No
544 x 240 pixels
No
No
128K bytes
640K bytes

32K-byte increments
of avail. memory
Yes (optional)
HP-IB (IEEE 488)
4

Yes (optional)

Yes (optional)

Yes (optional)

Yes (optional)

Yes (optional)

HP Enhanced

BASIC, Assembler BASIC, Assembler

The Best BASIC in the Industry

The Series 80 BASIC language differs from that on most
microcomputers by providing more power, as well as the tools, that
simplify your programming and interfacing processes. The Series 80
set of 177 commands and functions is expandable, through optional
ROMs or binary programs, to 335 or greater (as compared to the
typical 149 commands/functions of other microcomputers).



Low-cost data acquisition and dedicated applications are the
specialty of the HP-85B.

Graphics

The abundant graphics capabilities of Series 80 BASIC allows you
to draw any desired figure on the display. A single command can draw
a set of X-Y axes, complete with tic marks and numerical labels.

Electronic Disc

HP’s Electronic Disc simulates a mechanical disc drive, but with
extremely high speed. Programs written for mechanical memory can
be modified to run at high-speed electronic memory, and any portion
of program memory on the HP-86B can be reconfigured to use as
electronic disc.

An Exceptional Input/Output Device

The ability of the Series 80 to interface to and communicate with a
variety of devices, such as instruments, machinery, and custom prod-
ucts, requires a combination of hardware features and software capa-
bilities. One example is the ease of programming using the 1/O
ROM: dozens of unique commands facilitate communication with ex-
ternal devices. Buffered transfers let you talk to a slow instrument
while continuing with other activities, and interrupt branching lets
you service an interrupting instrument while maintaining control of
all communications activity.

Programming a variety of I/O interfaces is simplified by the use of
common protocol. Typically, the same commands are used to commu-
nicate over RS-232C, HP-1B, GPIO, BCD, and other interfaces. In
addition, interfaces are easily installed, without tools or disassembly,
in a slot on the back of the computer. And virtually any digital device
can be interfaced and connected to a Series 80 personal computer.

Software Solutions

An outstanding selection of technical, as well as general-purpose
software supports the diversity of Series 80 applications. The “Soft-
ware Choices” section of this catalog lists many of the packages for
the Series 80. In addition, the Series 80 Personal Computer Software
Catalog offers a complete listing of software solutions in such areas as
productivity, engineering, physical sciences, CAD/CAE, and soft-
ware tools.

Separate monitor and disc drive typify the HP-86B modular ar-
chitecture.

How to Order Your Series 80

For more information on the HP-85B and HP-86B, contact your
HP sales representative or your local HP personal computer dealer.
For the nearest dealer in the U.S,, call toll-free:
800-FOR-HPPC

Price
$3495

Ordering Information

HP 85B The HP-85B Personal Computer
The HP-85B Personal Computer comes with
HP-BASIC language, 32K-byte Electronic
Disc memory, 32K-byte user memory, 64K-
byte ROM, tape cartridge, four expansion
ports, built-in printer, 5-inch diagonal CRT
display, typewriter-style keyboard with eight
user-definable soft keys, and complete owner’s
manual and programming guides.

The HP-86B Personal Computer

The HP-86B Personal Computer comes with
HP-BASIC language, 96K-byte Electronic
Disc memory (expandable to 608K bytes),
128K-byte user memory (expandable to 640K
bytes), 64K-byte ROM, four expansion ports,
built-in HP-IB port, HP-IB cable, typewriter-
style keyboard with 14 user-definable soft
keys and keyboard overlay, and complete
owner’s manual and programming guides.

HP 86B 1698

HP 82912A
HP 82913A

9-Inch Monitor $208
12-Inch Monitor

L

Peripherals and Accessories for the Series 80
See the Peripherals section, page 110, for product descriptions of
peripherals and accessories.

© CP/M® is a registered U.S. trademark of Digital Research, Inc.
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Touchscreen lIs, Vectra, Portable PLUS, Series 80

Hewlel-Pagsuc Yo ¢ for Sotiware Solutions

The programs listed in this section are for use on the Touchscreen
I1, Touchscreen MAX II, Vectra, Portable PLUS, HP-85B, and HP-
86B personal computers. Refer to Your Source for Software Solu-
tions for up-to-date software information.

The Hewlett-Packard Software Selection Guide features listings of
HP software products that can be used to automate test and measure-
ment applications. Associated computer-aided engineering software
packages are also included.

Software Package Order Number Designations
The last letter in each software package order number indicates the

personal computer(s) that support the package.

Order No. Personal Computer

A Touchscreen II and Touchscreen MAX 11

(HP-85B and HP-86B, as noted)
Portable PLUS
Vectra software is described on page 42.
Touchscreen IIs and Portable PLUS
IBMe PC, IBM PC/XT™, IBM PC/AT™
Portable PLUS Plug-In ROM
Peripherals

ZTrRmI| O

Friig

HP 45445D BASIC by Microsoft®

HP 82802A  BASIC Training

HP 82832A  BASIC Trainin

HP 82862K  Opt. 400 BASIé by Microsoft

HP 45446D ComTpiled BASIC by Microsoft

HP 45450D GW™.BASIC by Microsoft

HP 45448A COBOL by Microsoft

HP 92248BA Cross Reference Utility

HP 45449D FORTRAN by Microsoft

HP 45447D  Pascal by Microsoft

HP 45435A %oulchscreen Programmer’s
ools

HP 45310A BASIC Programmer’s Library

HP 45419C  Programmer’s Tools

HP 45452D  Lattice® C Compiler

HP 45311A  ICON Design System

HP 45443A  Forms Master

FER Sy FE B &

HP 82804A  General Statistics

HP 82834A  General Statistics

HP 82805A  Basic Stat. and Data
Manipulation

HP 82835A  Basic Stat. and Data
Manipulation

HP 82806A  Regression Analysis

HP 82836A  Regression Analysis

HP 82807A  Statistical Analysis Multi-Pac
(G.S./BSDM/Regression
Analysis)

HP 82837A  Statistical Analysis Multi-Pac SIS EHPNB)
(G.S./BSDM/Regression
Analysis)

HP 82808A  Linear Programming

HP 82838A  Linear Programming

HP 82809A  Waveform Analysis

HP 82839A  Waveform Analysis

HP 82810A  AC Circuit Analysis 3)

HP 82840A  AC Circuit Analysis L HPRARY

HP 82811A Math Pon (MP-R3E

{ 5)
HP 82841A Math ) ) Sen (HP-26B)
HP 82812A  Electronics Engineering Multi- 22 (HIP-BEB

Pac (AC Circuit Analysis/
Math/Waveform Ana ys]{,si)

HP 82842A  Electronics Engineering Multi- Sy (HPLR6R
Pac (AC Circuit Analysis/
Math/Waveform Analysis)

HP 82813A  Surveying shy

HP 82843A  Surve in]% ;

HP 47956A  AutoCAD™/150

(H
(i

1P-838)
18568

G BT T e AAvrgrs e
HP 45431A  AdvanceLink/150

HP 45431E  AdvanceLink/IBM (IBM PC)
HP 45439A  Monitor/IBM PC

The Touchscreen Il not only supports a variety of peripherals,
but can run over 600 software products.

Order No.
HP 45641B

HP 82861K
HP 45640A
HP 45511D*
HP 45414A
HP 45412A
HP 50902A

HP 50903A

HP 35177TM
HP 35178M

*Touchscreen |l only.

Description

Touchscreen 3278 Emulation
Accessory with File Transfer
PC 2622 (ROM-based)
Touchscreen Internal Modem
Dow Jones Spreadsheet Link™
Transend COMplete™

VT100 Terminal Emulator
OfficeShare Network Server
Software

OfficeShare Network User
Software

JetStart (for use with ThinkJet)
LaserStart (for use with
LaserJet)

EtherSeries™ Local Area Networking products from 3Com™
provide a cost-effective way to share information and peripherals,
such as large-capacity discs and printers, using a Touchscreen MAX
IT as the LAN hub. Link to other Touchscreens and IBM PCs.

HP 45644A
HP 45645A
HP 45646A
HP 45647A

HP 45639A
HP 45649A

Dats Oneo
HP 45504K

HP 82846A
HP 45416A
HP 45468D
HP 45468C
HP 45583A

HP 45498A
HP 45580A
HP 45581A
HP 45582A
HP 45408C
HP 45422A
HP 45422E

HP 45421A

EtherLink™ /150

EtherShare™ /150

EtherPrint™ /150

gt}flerMailTM/ 150 Server
oftware

EtherMailT":/ 150 User Software

EtherStart™/150

M ;ﬁoMékef/Time

Management, Opt. 400

Personal Productivity Pack e St )
Condor™ 3

dBASE II™

dBASE II

dBASE II (for Series 80 with

CP/M

Symphony™ by Lotus o GonR
Milestone® (for Series 80)

Datebook™ 11 (for Series 80)

Personal Datebook™

DataFax™ by Link System

Personal Card File

gecrsonal Card File for the IBM

Executive Card Manager S



Order No.,
HP 45555K
HP 45488A
HP 82817A

HP 45545A
HP 45442A

HP 45444A

Electronic
HP 45482A
HP 45482K
HP 45467A
HP 45465A
HP 45502A

HP 45466A
HP 45503A

HP 45473D
HP 82855A
HP 45405A
HP 82800A
HP 82830A
HP 45423A
HP 82847A

Boreurie
HP 45457A
HP 45456A
HP 45455A
HP 45460A
HP 45461A
HP 45458A
HP 45520C
HP 45521C
HP 45522C
HP 45523C

1D
HP 35155D
HP 35152D

HP 35156D

%t

o,
FRYL

HP 3515

HP 35157D
HP 35154D
HP 35153D

Wil & Ty
HP 36569A
HP 45400D
HP 45584A

HP 82823A
HP 45418A
HP 45420E

Descripiion

Executive Card Manager

PFS®:File and PFS®:Report

IMPAC (Information Mgmt.

Pack)

R:BASE™ 4000/150

ExecuDesk System ExecuDesk,
Executive MemoMaker,
Deluxe VisiCalc®, Personal
Card File, Charting Gallery,
Financial Calculator

ExecuDesk

rreadshaots

1-2-3™ from Lotus™

1-2-3 from Lotus
GraphPlan™

MicroPlan™

MicroPlan (CP/M) (for Series
80

MicroPlan™ Consolidation
Module

MicroPlan Cons. Option (for
Series 80)

Microsoft Multiplan™
Microsoft Multiplan (CP/M)
Deluxe VisiCalc

VisiCalc Plus®

VisiCalc Plus

Financial Calculator
Business Productivity Pack

BPI Accounts Payable™

BPI Accounts Receivable™
BPI General Accounting™
BPI Inventory Control™

BPI Job Cost™

BPI Payroll™

Rags to Riches Ledger™
Rags to Riches Sales™

Rags to Riches Receivables™
Rags to Riches Payables™

HONS

The Calendar

The Planner

The List Manager

The Personal Correspondence
Pack

The Personal Organizer Pack
The Speller

The Writer

SH T L L

HPMessage

WordStar®

WordStar/80 (CP/M) (for
Series 80)

WORD)/80

Executive MemoMaker
MemoMaker for the IBM PC

§VEG

1¢S5

(HP_§SB)

1111-868)

(FIP-85B)
(1I-86B)

(11P-86B)

CE-R6B)

Order No.
HP 27505A
HP 82816A
HP 45489A
HP 45588A

HP 45587A

HP 82824A
HP 88104A
HP 45427D
HP 45429A
HP 45549K
HP 45474D
HP 45680A
HP 45554K
HP 45424A
HP 82801A
HP 82831A
HP 45513A
HP 45463A
HP 45411A
HP 45437A

HP 45433A
HP 45490A
HP 45462A
HP 45406E
HP 45540A
HP 45484A

L@

Description Prics
HPWord/150 :
Text Editing Pack R
PFS:Write® 5
SpeliStar®/80 (CP/M) (for
Series 80)

MailMerge®/80 (CP/M) (for
Series 80)

FILE/80

File Manager

WordStar Professional®
WordStar Professional Options
Microsoft™ Word

Microsoft Word

Type-a-Line

MultiMate™

MultiMate

Graphics Presentation Pack
Graphics Presentation Pack
Charting Gallery

Diagraph™

Drawing Gallery

The Gallery Collection
(Charting Gallery, Drawing
Gallery, Gallery Picture Library
Vol. IT)

Gallery Picture Library Vol. 11
PFS:Graph®

Picture Perfect™
TextCharts/IBM

Painter oL ead
Graphwriter® N

SAPEAR)

3t

™ BM PC/XT™ and IBM PC/AT™ are U.S. trademarks of International Business Machines Cor-

poration.

GW™-BASIC, Microsot™ Word, MS™-DOS, and Multiplan™ are U.S. trademarks of Microsoft

Corp.

Dow Jones Spreadsheet Link™ is a UU.S. trademark of Dow Jones & Company, Inc.

EtherSeries™, 3Com™, EtherLink™, EtherShare™, EtherPrint™, EtherMail™, and Ether-
Start™ are U.S. trademarks of 3Com Corporation.

Condor™ is a U.S. trademark of Condor Computer Corp.

dBASE ™ is a U.S. trademark of Ashton-Tate.

Symphony™, Lotus™, and 1-2-3™ are U.S. trademarks of Lotus Development Corp.

Datebook™ |l and Personal Datebook™ are U.S. trademarks of Organic Software, Inc.

DataFax™ is a U.S. trademark of Link Systems, Inc.

Transend COMplete™ is a U.S. trademark of Transend Corporation.

GraphPlan™, MicroPlan™, MicroPlan™ Consolidation Module, Rags to Riches Ledger™, Rags
1o Riches Sales™, Rags to Riches Receivables™, and Rags to Riches Payables™ are U.S.
trademarks of Chang Laboratories, Inc.

BPI Accounts Payable™, BPI Accounts Receivable™, BPI General Accounting™, BPI inventory
Control™, BP! Job Cost™, and BPI Payrol™ are U.S. trademarks of BPI Systems, Inc.

MultiMate™ is a U.S. trademark of Multimate International Corporation.

Diagraph™, and Picture Perfect™ are U.S. trademarks of Computer Support Corporation.

R:BASE™ 4000/150 is a U.S. trademark of Microrim, Inc.

AutoCAD™/150 is a U.S. trademark of Autodesk, Inc.

® |IBM? is a registered U.S. trademark of International Business Machines Corporation.

Microsoft® is a registered U.S. trademark of Microsoft Corp.

Lattice® Is a registered U.S. trademark of Lattice, Inc.

DEC® is a registered U.S. trademark of Digital Equipment Corporation.

Milestone® is a registered U.S. trademark of Organic Software, Inc.

PFS®: File & PFS®: Report, PFS®: Graph, and PFS®: Write are registered U.S. trademarks of
Software Publishing Corporation.

VisiCalc®, VisiCalc Plus® and Deluxe VisiCalc® are registered U.S. trademarks of VisiCorp.

Graphwriter® is a registered U.S. trademark of Graphics Communications, Inc.

WordStare, WordStar Professional®, SpellStare, and MailMerge® are registered U.S. trade-
marks of MicroPro International Corp.
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PERSONAL COMPUTERS & CALCULATORS

Networking/Data Communications

The HP Touchscreen Il personal computer helps automate offices by providing access to HP 3000 and DEC minicomputers and IBM
mainframes. The Touchscreen [l also can exchange information with IBM PCs and with the Portable PLUS personal computer from

Hewlett-Packard.

Personal Computers and
Networking

Local area networks (LANSs) are the links
that connect individual (and sometimes in-
compatible) personal computers, main-
frames, minicomputers, and related
peripherals. The network is a data- and re-
source-sharing system; each individual net-
work node can easily and reliably
communicate and exchange information
with other nodes.
Compatibility

HP has been among the leaders in the de-
velopment of industry-wide standards for
networking and communications. Our per-
sonal computers, workstations, and host
computers communicate via a network based
on ISO, IEEE, and de facto industry stand-
ards.
Industry Standards — HP uses the Inter-
national Standard Organization (ISO)
seven-layer Open Systems Interconnect
(OSI) Reference Model as the basis for its
HP AdvanceNet architecture. The X.25
standard for public or private data networks
and the IEEE 802.3 standard for local area
networks represent standards within the OSI
Reference Model.
De Facto Standards — Both batch and in-
teractive communications in System Net-
work Architecture (SNA®) and bisync
environments are supported by HP Ad-
vanceNet, and new product developments
will enhance compatibility with SNA and
such other de facto standards as DCA /DIA.

HP AdvanceNet

Hewlett-Packard’s AdvanceNet is a com-
munications strategy and network architec-
ture designed to provide a broad range of
networking alternatives. HP AdvanceNet
delivers workable solutions to a multitude of
data communication problems, along with
data and resource management, personal
computer networking and system-to-system
(multi-vendor) networking. These capabili-
ties provide you with fast and effective com-
munications that improve the productivity of
users and programmers alike.

In developing the strategy for HP Ad-
vanceNet, HP combined unique products
and solutions that focus on cost-efficient yet
expandable networking. HP AdvanceNet of-
fers price and performance alternatives for
existing and new systems, as well as the flexi-
bility to enlarge and enhance the system as
your needs evolve. And your long-term in-
vestment in networking is protected by the
many alternatives for system upgrades and
connections that are supported by HP Ad-
vanceNet.

Hewlett-Packard’s network management
products enable you to easily design, config-
ure, monitor, and control your network.

Architecture Interfacing

HP AdvanceNet unites two data process-
ing methods: HP’s local interactive access to
processing and IBM®’s centralized batch
processing. The SNA approach used by IBM
performs the same functions, with different
implementations, as the OSI reference

model. The HP AdvanceNet strategy inter-
faces HP equipment with IBM and IBM
plug-compatible products for both SNA and
bisync environments.

Comprehensive networking architecture
integrates the elements of various vendors’
hardware and software products to achieve a
network that is transparent to the user. This
transparency permits interaction within mul-
ti-vendor systems, and allows a remote sys-
tem to operate with the same capabilities as a
local system. HP AdvanceNet, which follows
the OSI reference model and standard proto-
cols, is just such a comprehensive architec-
ture.

The components most suitable for your ap-
plication can be selected from different ven-
dors without compromising the unique needs
of your data communications environment.
The chosen components must communicate
with the HP products in your network. The
compatibility of future hardware and soft-
ware additions to your HP AdvanceNet sys-
tem is ensured by HP’s commitment to
industry-standard modeling.

AdvanceLink

The extensive data communications capa-
bilities of AdvanceLink connect your Touch-
screen II or Touchscreen MAX II to IBM
PCs, to other Touchscreen Ils, to the Vectra
personal computer, and to modems. With
AdvanceLink, the Touchscreen II can trans-
fer files between most mainframes, public da-
ta bases, and personal computers.



The powerful command language of Ad-
vanceLink lets you automate such repetitive
tasks as modem dialing and logging onto re-
mote computers or public information sys-
tems. In addition, the AdvanceLink
functions are easily controlled from the Per-
sonal Applications Manager (PAM) menu.

The built-in Monitor program helps you
exchange information with other Touch-
screen Ils, the Vectra, or the HP 3000 main-
frame. And when you add the Monitor/IBM
PC accessory product to AdvanceLink, you
can transfer files between Touchscreen IIs,
Vectras, and IBM PCs. Both ASCII and bi-
nary files can be transferred using full-duplex
modems and phone lines or by a direct cable
connection between the Touchscreen IIs and
the IBM PC.

Touchscreen 3278 Emulation

You can gain access to software and data
bases on an IBM host computer when the
Touchscreen 3278 Emulation Accessory with
File Transfer is installed on your Touch-
screen II or Touchscreen MAX II. The ter-
minal emulation function offers the
advantages of an IBM 3278 terminal plus the
convenience of local computing. And the File
Transfer feature lets you upload and
download files, and use the host computer to
transfer data between the Touchscreens and
IBM PCs.

Acculink™

The DEC® VT100 and older VTS52 termi-
nals can be imitated using Acculink on the
Touchscreen II, Touchscreen MAX I, or
Vectra. You can run DEC minicomputer-
based application software and exchange
ASCII and binary files. Acculink supports
easy terminal emulation, including error
checking and macro file construction.

Touchscreen Internal Modem

Exchanging information over phone lines
between Touchscreen Ils and Vectras, or be-
tween these and other personal computers, is
as easy as plugging in a phone jack. The In-
ternal Modem installed on your Touchscreen
11, Touchscreen MAX 11, or Vectra offers
the capability of tapping into data bases and
using subscription services. Its 1200-baud
operation means fast communications and
lower phone bills, while older systems remain
compatible with its 300-baud rate. With Ad-
vanceLink and the Internal Modem on your
HP personal computer, you can exchange
files with a remote HP 3000 computer.

Portable-Desktop Link

More than a cable and interface card, the
Portable-Desktop Link (PDL) connects the
HP Portable PLUS personal computer and
the Touchscreen II, Touchscreen MAX I,
Vectra, or the IBM PC, creating an efficient
data exchange network. The Portable PLUS
is linked to the Touchscreens and Vectras
with the HP Extended I/O Accessory and to
the IBM PC with the HP-IL Interface Card.
The Portable PLUS can take advantage of
these links to use printers or disc drives con-
nected to the desktop personal computer.

OfficeShare Network

OfficeShare is HP’s personal computer lo-
cal area network (PC LAN), connecting per-
sonal computers for file and peripheral
sharing. OfficeShare software also provides a
LAN connection to the HP 3000 business
computer for terminal communication and
file transfer.

o Industry-standard IEEE 802.3 PC LAN

¢ Uses MST™.DOS 3.1

o Up to 30 personal computers per 185-
meter segment

¢ Links personal computers (HP to HP, HP
to IBM, and HP to others)

¢ Compatible with HP AdvanceNet for HP
3000 access

 MS™.Net-based software provides simple
network access and compatibility with
other personal computer networks using
Microsoft networks (e.g., IBM).

o Transparent file, remote file access
(RFA), and peripheral sharing

Up to 30 personal computers may be con-
nected to each 185-meter network segment
of the OfficeShare LAN, using any HP
Touchscreen or Vectra with a hard disc as a
network server. The network server can sup-
port up to eight nodes in a typical system.

An HP 3000 computer can be accessed
through OfficeShare’s PC LAN capability
for terminal communication with file trans-
fer; with an HP 3000-based PC LAN, the PC
network server is optional.

The RFA feature allows network users to
store and access files on shared discs connect-
ed to the server. This access is transparent to
the personal computer user, eliminating the
need to learn another file access method. In
addition, transparent printer access enables
the personal computers to share printers.

The OfficeShare Network, linked to the
HP 3000 computer, offers users increased ca-
pabilities. The personal computers access the
HP 3000 as a terminal, with the ability to de-
velop HP 3000 application software. This
HP AdvanceNet connection also provides ac-
cess to HPDesk, remote data bases, larger
printers, and file transfer using Advance-
Link.

EtherSeries™/150 LAN

The 3Com™ Corporation’s Ether-
Series/150 is a popular, stand-alone,
EtherNet™ - compatible personal computer
local area network.

o EtherNet-compatible, de facto standard
PC LAN

¢ Supports MS-DOS commands

® Links personal computers (HP to HP and
HP to IBM)

® Up to 100 nodes per 300-meter cable seg-
ment

o Four to eight active users per server

Five EtherSeries hardware and software
products link HP Touchscreen II and Vectra
personal computers, as well as IBM PC and
PC-compatible computers. Connected to-
gether with an HP Touchscreen MAX ITas a
network server, they form a sophisticated da-
ta communications web. EtherSeries prod-
ucts utilize HP Touch to select messages and
operations, and support MS-DOS com-
mands, application programs, and data files.
EtherLink™/150 — This connects the per-
sonal computers to the LAN, enabling them
to share programs, information, printers, and
fixed-disc storage with the network server.
EtherShare™/150 — Used with Ether-
Link, this software component of the LAN
allows communications among the personal
computers.

EtherPrint™/150 — Printers attached to
the HP Touchscreen MAX II network server
can be accessed by the linked personal com-
puters using EtherPrint.

EtherMail™/150 — This server software
functions as a network post office, providing
fast, efficient electronic mail delivery.
EtherStart™/150 -— This plug-in module
lets a Touchscreen II operate in the LAN
without a floppy disc drive, automatically
loading the operating system software from
the network server when the Touchscreen II
is turned on.

™ Ethernet™ is a U.S. trademark of Xerox Corp.
UNIX™ is a U.S. trademark of Bell Laboratories.
Accutink™ is a U.S. trademark of {E Systems, Inc.
MS™-DOS and MS™-Net are U.S. trademarks of
Microsoft, Inc.

EtherSeries™, 3Com™, EtherLink™, EtherShare™,
EtherPrint™, EtherMail™, and EtherStart™ are U.S.
trademarks of 3Com Corporation.

® DEC® is a registered U.S. trademark of Digital Equipment
Corporation.
SNA® and IBM® are registered U.S. trademarks of Interna-
tional Business Machines Corporation.
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PERSONAL COMPUTERS & CALCULATORS

Parsanal Computation

Models HP-12C, HP-11C, HP-15C, HP-16C, HP-41CV, HP-41CX

[12C)

WET T | )
i

HP 12C

What'’s Right for You?

Whether it’s a professional calculator, an advanced calculator, or a
handheld computer, Hewlett-Packard products can give you the sense
of pride that comes from knowing you own a computational tool that
has been designed—in every detail-—to be the finest of its kind.

HP Series 10 Professional Calculators meet the needs of profes-
sionals in business, engineering, and computer science. Solve
problems specific to your field and save time by eliminating unneces-
sary calculations. Each calculator is programmable and has special
functions, Continuous Memory, and a liquid crystal display.

The flexible and powerful HP-41CV and HP-41CX Advanceud Cal-
culators perform tasks from arithmetic calculations to data analysis.
Both models offer a wide variety of software.

The HP-71 Handheld Computer is a powerful computational tool
for engineers and scientists. It is also well suited to manufacturing
applications like quality control, portable data acquisition, and test
instrument control. Create hardware, software, firmware, and inter-
faces using complete documentation including HP-71 internal specifi-
cations.

The HP-75D Handheld Computer is ideal as a remote data collec-
tion and information processing tool, whether operated from the key-
board or used with a bar code wand. Use it in field service and sales
reporting, inventory control, tracking work in process, and more.

The HP-41, HP-71, and HP-75 are expandable, portable, and
highly customizable. The Custom Products Program provides person-
alized solutions for your applications. To assemble completely porta-
ble systems, as well as to communicate with instruments and
computers, use the versatile HP-1L Interface. It connects calculators
and handheld computers with controllers, instruments, and peripher-
als.

Series 10 Protessional Calecutators

All Series 10 calculators come with long-life disposable batteries, a
soft carrying case, and an Owner’s Handbook. The HP-12C and
HP-11C also come with a Problem-Solving Guide.
Size: All Series 10 calculators measure 12.7 x 8.0x 1.5cm (5 x 35 x
% in).
HP-12C Advanced Financial Programmable

The HP-12C is a powerful financial calculator that is a favorite of
business professionals in banking, real estate, and investment. It fea-
tures basic time and money functions, Net Present Value, Internal
Rate of Return, plus a bond function that calculates yield-to-maturi-
ty and price. Write your own programs or use HP’s prewritten soft-
ware solutions for specific applications.
HP-11C Advanced Programmable Scientific

Scientists, engineers, and mathematicians find the HP-11C easy to
learn and easy to use. Built-in functions include: statistics, a random
number generator, trigonometrics, hyperbolics and inverses as well as
permutations and combinations. The HP-11C has subroutine and in-
direct addressing capability plus conditional tests and flags. Insert
new instructions, access any part of a program, and easily delete pro-
gram lines. At the touch of a single key, branch to any one of five
independent programs.
HP-15C Advanced Programmable with Matrix Functions

The HP-15C has special functions that help scientists, engineers
and mathematicians solve problems involving matrices and complex
arithmetic. Use built-in matrix functions to operate on up to five mat-
rices (a maximum of 64 elements). Perform transpositions, determine
norms, and find determinants. The HP-15C has two parallel
stacks—one for the real, and another for the imaginary, part of a
complex number. It also has Solve and Integrate functions. Features
include 448 program lines, label addressing, insert/delete editing, 7
subroutine levels, program review, 10 flags, and conditional tests.

HP 41CX

HP-16C Programmable for Computer Science

The HP-16C is specifically designed for computer science and digi-
tal electronic applications. Number base modes make it easy to con-
vert between binary, octal, decimal, and hexadecimal bases. In
addition to calling and editing programs, the HP-16C has extensive
bit manipulation capability: shift, rotate, set, test, summation, and
mask. Select word size, I’s and 2’s complements, and unsigned mode.
Emulate instructions of most available processors. The calculator has
four Boolean logic operators: AND, OR, XOR, and NOT.

HP-41 Advanced Calculators

The HP-41CV and HP-41CX provide the heart of expandable
computational systems. They combine the speed, power, and accura-
cy of computers with the portability, touch-key simplicity, and low
cost of handheld calculators. RPN (Reverse Polish Notation) pro-
vides a consistent and efficient logic system.

In addition to all the built-in functions of the HP-41CV, the HP-
41CX features built-in Time and Extended Functions/Memory mod-
ules, a text-file editing function, and 19 other functions not available
in the HP-41CV.

Alpha capability lets you label programs with easy-to-remember
names. Each program is autonomous and each can have up to 100
different local labels for branching within the program. The HP-41
also features up to six levels of subroutines, 10 conditional tests, 56
internal flags, powerful loop control, indirect addressing, and both lo-
cal and global branching. Functions and programs can be assigned to
almost any key.

A complete system of status annunciators indicates mode condi-
tions. Error messages pinpoint calculation errors and ten different
tones provide audible feedback. Continuous Memory saves programs
and data even when the calculator is turned off.

Dedicated plug-in peripherals are available and, through HP-IL,
the HP-41 can transmit and receive data, perform a wide variety of
control functions, and communicate with larger computers, peripher-
als, modems, terminals, and instruments.

Choose from a broad range of HP-written Application Pacs and
Solutions Books as well as from Users’ Library programs. Hewlett-
Packard offers a Custom Products Program for those who require
customized software solutions in large quantities. (See page 56 for
more information on Custom Products.)

HP-41 Specifications

User memory (bytes): 2,233 (319 registers) built into
HP-41CV/CX; 6,433 (919 registers) maximum.

Extended memory (bytes): 868 (124 registers) built into
HP-41CX; HP 82180A Extended Functions/Memory Module, 868
(124 registers) optional for HP-41CV.

Extended memory modules (bytes): HP 82181 A Extended
Memory Module, 1,666 (238 registers) optional for HP-41CX/CV.
Built-in functions: Over 200 in HP-41CX; over 128 in HP-41CV.
Keyboard: Redefinable, alphanumeric (HP-41CX/CV).

Display: LCD, 10 digits; 12 alpha characters (scroll to 24)
(HP-41CX/CV).

Power requirements: Four 1.5V, size N batteries (HP-41CX/CV).
Size:3.3x79x14.2¢cm (1.3x 3.1 x5.7in) (HP-41CX/CV).
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HP-71B

The HP-71 Handheld Computer bridges the gap between advanced
programmable calculators and portable computers. It is a powerful
computational tool for individuals and is also well suited to manufac-
turing applications like quality control, portable data acquisition, and
test instrument control. Its full CMOS CPU has a 4-bit intelligent
external bus and 64-bit internal registers.

The HP-71 uses a powerful BASIC language that runs nearly as
fast as compiled BASIC and allows structured programming tech-
niques. It supports a sophisticated file management system and an
advanced calculator mode (CALC). The operating system can be fur-
ther enhanced by using FORTH or assembler languages.

Powerful CALC mode, combined with a 10-digit key pad, allows
quick solutions and fast, easy input of numeric data. A variable as-
signed a value in BASIC retains that value in CALC mode, and vice
versa. Any numeric expression that can be keyed in and evaluated in
BASIC can also be evaluated in CALC mode. Perform computations
on up to 15 independent variables using built-in statistics functions.
And use a complete set of trig functions to evaluate complex equa-
tions.

Over 240 instructions complement the HP-71 BASIC language.
Parameters can be passed from main programs to subprograms.
Built-in typing aids reduce program and data entry time. And each
key on the keyboard (except the blue and gold shift keys) is redefin-
able.

Use the built-in quartz-crystal clock to create clock/calendar de-
pendent programs that must begin and run when no one will be there
to control the process.

Optional HP-1L interfacing provides access to a broad array of ac-
cessories, peripherals, instruments and other computers. Four ports
accept any combination of memory modules or application software.
And applications can be customized through the Custom Products
program.

Documented internal specifications allow development of hard-
ware, software, interfaces and firmware. (See the Custom Products
and Programming Development Aids on page 56 for publication
names and numbers.)

HP-71 Specifications

User memory (bytes): 17.5K built in, 33.5K (129K using 3rd party
modules) maximum.

Read only memory (bytes): 64K built in, 320K maximum.
Memory modules (bytes): HP 82420A, 4K (user memory—add a
maximum of four); 16K, 32K, 48K, or 64K (read only memory—add
a maximum of four).

Transfer rate (bytes/sec): 8K (copying to a loop, no devices on
loop); 6.4K (copying in a file); 4.5K (OUTPUT statement, no format-
ting (USING)); 4K (ENTER statement, no formatting (USING)
and version 1B of the HP-IL module).

Programming languages: HP BASIC (built in); FORTH and as-
sembler (optional).

Keyboard: Block QWERTY, redefinable, alphanumeric with sepa-
rate keypad.

Display: L.CD, 22 characters (scroll to 96).

Power requirements: Four 1.5V, size AAA alkaline batteries.
Size: 19x9.7x2.5cem (7.5x 3.8 x 1.0 in).

HP-75D

HP-75D Handheld Compiane

The HP-75D is ideal as a remote data collection and information
processing tool whether operated from the keyboard or used with a
bar code wand. It has an 8-bit CMOS Series 80 personal computer
CPU with built-in HP-IL and Digital Bar Code Wand interfaces. It is
a fully-integrated, battery-powered computer.

Data collected with the HP-75D can be processed at remote sites or
transferred to another computer using the portable HP 82168A
Acoustic Coupler or the HP 827 18A Expansion Pod. With HP-IL, up
to 30 devices can be connected for mass storage on cassettes or disc
drives, printing, plotting, measurement and access to larger systems.
HP-IL interface converters also make it possible to connect the HP-
75 to HP-IB, RS-232C, and GPIO devices, and to other HP com-
puters.

The built-in 48K-byte ROM BASIC operating system has 167 sys-
tem commands, including 41 numeric functions. Multiple file struc-
ture allows any number of files (up to available memory space) to be
in memory at the same time. The built-in text file allows storage of
text and basic files. A 256 character set includes both upper- and low-
er-case ASCII characters with true descenders, as well as several spe-
cial characters.

Continuous Memory assures that data and programs will be saved
even when the computer is turned off. A typewriter-like keyboard al-
lows fast data entry, and more than 190 key combinations can be
redefined. Simple keystrokes call up a “hidden” numeric keypad for
quick input of numeric data.

The HP-75D becomes a single integrated data communications
package when used with the HP 82718A Expansion Pod (which has
built-in 3 of 9 Code and Code 11 software, 300-baud modem, elec-
tronic disc, and 32K or 64K bytes of RAM). For five more bar code
decoders, use the HP 82725A Bar Code Reader Module. (The HP
92267A /B Digital Bar Code Wand is required to read bar code.)

A built-in appointment function provides audio alarm and message
options, TIME mode calls up the system clock and allows the execu-
tion of time- and date-dependent programs. A built-in card reader
allows the use of small, inexpensive magnetic cards for storage of pro-
grams, text files, data files, and keyboard redefinitions.

Comes with Owner’s Manual, Reference Manual, Owner’s Pac,
Keyboard Overlay Kit, field case, rechargeable battery pack,
recharger/AC adapter, HP-IL cables, and card holder.

HP-75 Specifications

User memory (bytes): 16K built in, 24K maximum (plus 32K or
64K with Expansion Pod).

Read only memory (bytes): 48K built in, 144 maximum.
Memory modules: HP 82700A, 8K (user memory—add a maxi-
mum of one); 32K (read only memory—add a maximum of three).
Programming language: HP BASIC

Keyboard: Touch-type QWERTY, redefinable, alphanumeric.
Display: LCD, 32 characters (scroll to 96).

Power requirements: Three rechargeable nickel-cadmium batter-
ies (2 to 3 weeks of normal use between charges, or 20 to 30 hours of
continuous use).

Size: 12.7x254x3.2cm (5x 10 x 1.25 in)

Ordering Infermation Do
HP-12C SRR
HP-11C T
HP-15C G
HP-16C
HP-41CV
HP-41CX
HP-71B
HP-75D
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Personal Computation
Enhancements & HP-IL Peripherals

ROM Modules

I

82143A

82718A

Enhancements and HP-IL Peripherals
HP-41:
HP 82182A Time Module

With this module (built into the HP-41CX), the HP-41CV can be-
come a time-scheduled system controller, an alarm clock, an appoint-
ment reminder, a calendar, a timer, even an advanced stopwatch.
HP 82160A HP-IL Interface Module

Plugs into any one of the four ports in the HP-41, connecting it with
HP-1L peripherals and instruments. Gives the HP-41 control of up to
30 devices on the loop. Three function sets are supplied: printer, mass
storage, and general input/output (I1/0).
Size: 2.8 x1.2x04cm (1.1 x0.5x0.21in)
Cable length: (two attached cables) 80 cm (31 in) each
Data Transfer Rate: 150 bytes/second (typical HP-41 transfer
rates)
HP 82183A Extended 1/0 Module

Provides 59 I/O functions beyond those provided by the
HP 82160A HP-IL Module. These functions enhance mass storage,
character manipulation, HP-IL control and advanced control of the
HP-41 and devices on the HP-IL loop.
HP 82184A Plotter Module

Provides plotting capability for the HP-41 using the HP 82162A
Printer /Plotter. Plotting programs are included in the module for
quick and easy generation of high-quality graphics. Develop graphics
programs as well as plot and print HP bar code.
HP 82104A Card Reader

Allows programs and data to be saved on magnetic cards which
contain 32 registers, 16 per side. Adds over 30 control functions to the
HP-41; keeps track of cards as they are read, and prompts for the next
card; permits a program to be run, but not reviewed or altered
through normal operations; reads HP-67/97 program cards, making
all necessary translations into HP-41 code.
HP 82143A Thermal Printer/Plotter

Quietly provides numeric, upper- and lower-case alpha, doublewide
characters, high-resolution plotting capabilities, and intensity con-
trol. Allows user-defined special characters.
HP 82153A Optical Wand

Easily inputs data or programs into the HP-41 when passed across
a printed page of HP bar code. Most HP-41 software is available in
HP bar code, including Users’ Library programs and Solutions
Books.
00041-15042 Automatic Start and Cassette Duplication
Module

Lets you write programs that automatically set status, configure
memory, access peripherals, or provide prompts. The mass copy fea-
ture provides a means of duplicating programs and data from cassette
to cassette, cassette to 3'4” HP-1L disc, and from disc to disc.
00041-15043 HP-IL Development Module

Allows you to change the contents of any control register and poll
certain status bits. Characters can be inserted at, or removed from,
any position in the Alpha register. Makes it possible to add a second
HP-41 to the HP-IL loop to display the mnemonics of HP-IL
messages as they travel around the loop.
HP-71:
HP 82401A HP-IL Interface

Allows direct connection to any HP-IL product, and to HP-IB,
RS-232C, and GPIO devices using interface converters. Facilitates
simultaneous control of up to 30 devices on the loop and, through
secondary addressing, up to 930 devices. Allows printer, display, mass
storage, and general input/output operations.

&

82169A

92267A

82168A

HP 82402A Dual HP-IL Adaptor

Allows the HP-71 to have two independent, isolated HP-IL loops
simultaneously, using only one port and two HP-IL modules. Control
local instruments with one loop while the other is networked to a su-
pervisory computer. Or use one loop for data logging and the other for
battery conservation by using peripherals only as needed.

HP 82400A Card Reader

Offers an inexpensive means of storage for programs and data.
Cards can be encoded as a private file so they may be copied and
executed, but not viewed or edited, to ensure protection from being
overwritten. Automatic verification assures accuracy.

HP-75:
HP 82718A Expansion Pod

A 300-baud, direct-connect modem with 32K (Opt. 64 has 64K)
bytes of non-volatile electronic disc. Modem and electronic disc com-
mands are built into the pod’s 16K-byte ROM software. The direct-
connect, serial, asynchronous, full-duplex modem is compatible with
Bell 103/113 modems.

Electronic disc uses RAM to emulate a flexible disc as a high-speed
disc drive, for fast data transfer and data file access. Create, access
and modify files; establish a hierarchical directory structure; and copy
files into and out of the electronic disc.

Two bar code decoders are built in—3 of 9 Code and Code 11.

HP 82718A Expansion Pod Opt. E64
Includes 64K bytes of electronic disc memory; the direct-connect
modem and all related modem functions are excluded.

HP 82725A Bar Code Reader Module

This 8K-byte ROM module can decode 3-of-9, Interleaved 2-of-5,
Industrial 2-of-5, 2-of-7 (Codabar), Code 11, Universal Product
(UPC A or E), or European Article Number (EAN 8 or 13) Codes.
(Not required to read 3-of-9 Code or Code 11, if you use the
HP 82718A Expansion Pod.) Use the module with the HP 92267A or
HP 92267B Bar Code Reader wand.

HP 92267A/B Digital Bar Code Wands

Use these wands with the HP-75D and HP 82725A Bar Code
Reader Module. The HP 92267A is a high resolution (0.13 mm, or
0.005 in) wand recommended for reading high-density labels that are
generally produced on specialized printers. The medium resolution
(0.19 cm, or 0.0075 in) HP 92267B is recommended for reading bar
code labels produced on good-quality dot matrix printers.

00075-15001 1/0 ROM

Enhances the BASIC language capability of the HP-75D with
HP-IL controller and advanced programming commands. It can be
used with any HP-IL talker or listener device. The major 1/0 state-
ments provided by the ROM are OUTPUT, ENTER, SENDIO, EN-
TIOS, and SEND.

HP-41, HP-71, and HP-75:
HP 82161A Digital Cassette Drive
Uses a digital-quality mini-cassette to store up to 128K bytes of
information. Rewind time is under 30 seconds and it can access over
250 bytes of information per second. STANDBY mode enables an
HP-IL controller to turn the drive on or off remotely.
Size: 17.8x132x6.1cm (7x5.2x2.4in)
Data Format
Number of tracks: 2
Density: 335 bits/cm (850 bits/inch)
Format: 256 bytes/record (8 bits/byte)
Formatted capacity: 512 records (131,072 bytes)



PERSONAL COMPUTERS & CALCULATORS

Personal Computation

Enhancements & HP-IL Peripherals, HP-IL Instruments & Interfaces

HP 82162A Thermal Printer/Plotter

Provides numeric upper- and lower-case alpha, doublewide charac-
ters, and intensity control.

Two chief features distinguish the HP 82162A from the
HP 82143A dedicated Printer/Plotter. It can be used by the HP-71
and HP-75 as well as the HP-41, and it has a 101-character buffer for
enhanced graphics capabilities and a FORMAT function which auto-
matically centers or justifies copy to the left and right margins.

STANDBY mode enables any HP-IL controller on the loop to
manage its power consumption.

Size: 17.8x13.2x6.1cm (7x5.2x2.41n)
Cable length: 86 cm (34 in)
Character sets: 96 standard ASCII, 127 modified-expanded ASCII

HP 2225B ThinkJet Personal Printer

Prints bidirectionally at 150 characters/second to produce 80-
column pages of graphics or text in the office or field. With sound
pressure under 50 decibels, printer noise is minimal.

An inexpensive, disposable cartridge holds the print head and ink
reservoir and can print about 500 pages before replacement. It fea-
tures an 11 x 12 dot-matrix format text mode with a logic-seeking
feature, bold mode, and 216 printable characters to meet multilingual
printing needs. Uses single sheets or fanfold paper.
Size:8.9x29.2x20.6cm (3.5x 11.5x 8.1 in)

HP 9114A Disc Drive
For a detailed description refer to Disc Drives, beginning on page
89.

HP 82168A Acoustic Coupler (modem)

Provides remote communications capabilities over telephone lines
through HP-IL. Access “dial-up” computer systems through tele-
phone lines. Data transmission rate is 300 baud. Use anywhere a con-
ventional (G-type) receiver is available.

With the HP-41, use with the Extended 1/O Module. The 1/0
ROM or Utilities Card (available in the HP-75 Solutions Book) is
required for HP-75 operation. The Terminal Emulator program,
available in the Acoustic Coupler Owner’s Manual, is a convenient
addition.

Size: 25.7x9.7x5.7cm (10.1 x 3.8 x 2.2 1in)

Ordering Information Price
HP-41:

HP 82180A Extended Functions/Memory Module $75.00
HP 82181A Extended Memory Module 75.00
HP 82182A Time Module 75.00
HP 82160A HP-IL Interface Module 125.00
HP 82183A Extended 1/0 Module 75.00
HP 82184A Plotter Module 75.00
HP 82104A Card Reader 195.00
HP 82143A Thermal Printer /Plotter 385.00
HP 82153A Optical Wand 125.00
00041-15042 Automatic Start and Cassette 35.00
Duplication Module

00041-15043 HP-IL Development Module 75.00
HP-71:

HP 82420A 4K Byte Memory Module 75.00
HP 82401 A HP-IL Interface 125.00
HP 82402A Dual HP-IL Adapter TBA
HP 82400A Card Reader 165.00
HP-75:

HP 82700A 8K Byte Memory Module 195.00
HP 82718 A Expansion Pod (32K, modem) 875.00
HP 82718A Opt. 64 (64K, modem) 1,175.00
HP 82718A Opt. E64 (64K, no modem) 1,150.00
HP 82725A Bar Code Reader Module 75.00
HP 92267A Digital Bar Code Wand 160.00
HP 92267B Digital Bar Code Wand 150.00
00075-15001 1/0 ROM 95.00
HP-41, HP-71, and HP-75:

HP 82161 A Digital Cassette Drive $50.00
HP 82162A Thermal Printer /Plotter 450.00
HP 2225B ThinkJet Personal Printer 495.00
HP 82168A Acoustic Coupler 495.00
HP 9114A Disc Drive 795.00

HP-IL Instruments and Interfaces
HP-41, HP-71, and HP-75:

Instrument Options

For a detailed description of instruments you can use with the
HP-4]1, HP-71, and HP-75, see numerical index for page numbers.
HP 3468A Digital Multimeter; HP 3421 A Data Acquisition/Control
Unit; HP 5384A/HP 5385A Opt. 003 Frequency Counters;
HP 1630A/D/G Logic Analyzers; HP 4945A Transmission Impair-
ment Measuring Set.

HP 82164A HP-IL/RS-232C Interface

Translates HP-IL signals into RS-232C signals, and vice versa, for
connection of HP-IL systems with RS-232C devices. Provides bit-
serial asynchronous data communication. Information can be sent
and received (in true half- and full-duplex mode) in EIA RS-232C
compatible voltage levels. When a controller is used, it must be an
HP-IL device. Comes with one HP-IL cable and AC adapter.

HP 82169A HP-IL/HP-IB Interface

Permits linkage of HP-IL systems with HP-IB (IEEE 488, 1978)
computers and lab equipment. Its key feature is its friendly, flexible
two-mode (Translator and Mailbox) operation. Responds to most
HP-IL and HP-IB commands. When a controller is used, it can be
either an HP-IL or HP-IB device. AC adapter included.

HP 82165A HP-IL/GPIO Interface

Allows HP-IL to control equipment operating with parallel bus
structures. Contains I/O buffering and a built-in power supply that
operates from an HP standard AC adapter that is included.

HP 92198A Mountain Computer HP-IL 80-Column Video inter-
face (U.S.)

Display data and listings on a standard video monitor. Add an RF
modulator and use it with a conventional TV set. View in 24-row-by-
80-column or 20-row-by-40-column format. Characters also can be
displayed in inverse video.

HP-IL Interfaces for Other Computers
HP 82938A HP-IL/Series 80 Interface

Provides a communication link between portable battery-operable
products and larger computers. Gather data in the field, and then ac-
cess an HP Series 80 personal computer to do more complex analyses.
Allows use of the built-in graphics capabilities of Series 80 Personal
Computers,

HP 45643A Extended 1/0 Accessory

Provides a communication link between The PORTABLE and the
Touchscreen or Touchscreen MAX computers via the HP-IL inter-
face. Transfer up to two pages of text per second, with 500 words per
page. Comes with instructions, plus software on a 314" disc.

HP 82973A HP-IL Interface Card

Provides a communication link between The PORTABLE and
IBM PC/XT computers via HP-IL interfacing. Transfer up to two
pages, with 500 words each, of text per second. Comes with instruc-
tions, plus software on a 5's" disc.

HP 82166C HP-IL Intertace Kit

A design kit that provides the necessary special components needed
to incorporate HP-IL into other devices. After designing HP-IL in,
components can be purchased separately from HP. Included in the kit
are complete component-level documentation, four complete sets of
parts for prototype evaluation, and HP-IL development software.

Ordering Information Price
HP-41, HP-71, and HP-75:

HP 82164A HP-1L/RS-232C Interface 295.00
HP 82169A HP-IL/HP-IB Interface 393.00
HP 82165A HP-IL/GPIO Interface 295.00
HP 92198A Mountain Computer HP-IL 80-Column 325.00
Video Interface (U.S.)

HP 82938A HP-IL/Series 80 Interface 295.00
HP 45643 A Extended 1/O Accessory 175.00
HP 82973A HP-IL Interface Card 150.00

HP 82166C HP-IL Interface Kit 395.00
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Personal Lompulation
Accessories, Custom Products

Accessories
Sevies 0, HP-g1, MHP-71, anc HP-75;

Accessories such as owner’s manuals, programming pads, magnetic
cards, thermal paper, battery packs, rechargers, and software manu-
als are readily available for all types of HP calculators.

Custom Products and Programming

Development Aids

Through customization, the powerful HP-41, HP-71, and HP-75
can be tailored with your own software to perform the functions that
will increase performance productivity.

Using customer- or third-party written programs, the HP-41,
HP-71, or HP-75 can be customized using Custom ROMs,
EPROMs, Magnetic Cards, and Keyboard Overlays. The HP-41 can
also be customized with Custom Keyboard Touchpads and Bar Code.

The services of Independent Custom Consultants (ICCs) make the
customization process easy. (A list of ICCs is available from your HP
Sales Representative.) ICCs are application-oriented software houses
with in-depth training on HP products and system integration. They
convert software to finished Custom Products and can write and field
test software, package the system, write user’s manuals, and more.
Choose and contact an ICC to help you decide if customized HP
products can be used to help meet your needs.

[ IEEL
HP-41CV or HP-41CX Opt. 001 Custom Calculator

The trigonometric function labels are removed from the keys, elim-
inating unnecessary and possibly distracting nomenclature. Label the
keys to precisely fit your application to minimize potential error. Cus-
tom Keyboard Overlays and Keyboard Touchpads label keys to im-
prove ease of use.

HP 82504A Custom Keyboard Touchpads
Relabel the HP-41 keyboard with special functions assigned to
each key. Available in a variety of background and printing colors.

HP Bar Code

Provides cost-efficient storage on paper that’s easy to use, duplicate
and distribute. It can represent any operation performed from the
keyboard and preserves special key assignments, programs, and data.
Reproduce it using the HP 82184 A Plotter Module.

h v. 5 ? ‘
HP 82440A Software Development Utility

Allows development of HP-71 BASIC, FORTH, or assembler lan-
guage source files using a personal computer. Listings of typical pro-
grams for Series 80 and IBM PC computers, as well as instructions
for setting up other PCs are included. An HP-IL/HP-IB or HP-IL/
RS-232C Interface is required. Software comes on mini cassette.

HP 82441A FORTH/Assembler

Provides an extended software development environment for your
HP-71. The FORTH operating system is a very effective language for
instrument control applications. It allows routines to be called from
BASIC and vice versa.

Create FORTH primitives, HP-71 binary files, or language exten-
sion (LEX) files to extend the BASIC language. Create and edit text
files for use as source files for BASIC, FORTH, or assembler lan-
guage programs, as well as non-programming related purposes. Use
any terminal device connected to your HP-71 through an interface as
an external keyboard and display for the HP-71.

Plug-In Module Simulation Procedure (PMSP)

Simulate any Custom ROM Module developed for the HP-71
through one of its memory ports. Insert the FORTH/Assembler
ROM to use the larger keyboard and display of the HP 150, Series
80, or other personal computers in software program development.
This sheet explains the procedure (available through an HP Sales
Representative or Independent Custom Consultant).

BT 1 pternad Design Specifications (IDS) Documents
00071 90068 Volume I: Detailed Design Description

Provides details on the internal operation of the HP-71.
00071-90069 Volume II: Entry Point and Poll Interfaces

Provides details on over 700 operating system entry points.

00071-90070 Volume IlI: Operating System Source Listings
Provides details on source code listings.
82401-90023 HP-IL
Provides details on the HP-1L interface, including entry points and
source code listing.
00071-90071 Hardware Design Specification
Provides details on hardware bus specifications.

HP-75:
HP 82713A Plug-In Module Simulator (PMS)

Provides ROM simulation capability for the HP-75. Store pro-
grams or files on the simulator or use it for software evaluations when
developing a Custom ROM Module. Three simulators may be used.

HP-41, HP-71, and HP-75 Custom ROM Modules
HP-41: HP 82508A /B, HP 82509A /B

Provide 4K or 8K bytes of memory with each module, or nearly
21,000 program lines with up to four 8K byte modules.
HP-71: HP 82491A/B, HP 82492A/B, HP 82493A/B,
HP 82494A/B

Provide 16K, 32K, 48K, or 64K bytes of program storage in a plug-
in module. May be used in quantities of one to four for a maximum
capacity of 256K ROM. (Minimum order: 100 modules.)
HP-75: HP 82726A/B, HP 82727A/B, HP 82728A/B,
HP 82729A /B

Provide 8K, 16K, 24K, or 32K bytes of program storage in a plug-
in module. May be used in quantities of one to three for a maximum
capacity of 96K ROM. (Minimum order: 100 modules.)

HP-41, HP-71, and HP-75 Custom Magnetic Cards
HP-41: HP 82502A

Cards used with the HP-41 and HP-67/97 can be customized to
load up to 225 bytes each.
HP-71 and HP-75: HP 82722A

Cards used with the HP-71 or HP-75 can be customized to load up
to 1.3K bytes each.

HP-41, HP-71, and HP-75 Custom Keyboard Overlays
HP-41: HP 82501 A
HP-71: HP 82487A
HP-75: HP 82721A

Relabel the keyboard with special user-defined functions assigned
to each key. Available in a variety of colors.

Ordering Information Price
HP-41:

HP-41CV Opt. 001 Custom Calculator $225.00
HP-41CX Opt. 001 Custom Calculator 325.00
HP-71:

HP 82440A Software Development Utility 35.00
HP 82441A FORTH/Assembler ROM 130.00
00071-90068 Volume 1: Detailed Design Description 30.00
00071-90069 Volume 1I: Entry Point and Poll Inter- 30.00
faces

00071-90070 Volume III: Operating System Source 200.00
Listings

82401-90023 HP-1L 50.00
00071-90071 Hardware Design Specification 200.00
HP-75:

HP 82713A Plug-In Module Simulator 495.00

NOTE: Please contact an ICC for Custom Products prices.

HP Users’ Library

The Users’ Library is a source of programs written and submitted
by users of HP-41, HP-71, and HP-75 calculators and handheld com-
puters. Programs cover a wide variety of applications. Documentation
includes instructions and program listings. Software is also available
prerecorded on magnetic cards, mini-cassettes, or HP-IL 34" discs.
A custom cassette/disc duplication service is available. Subscribers
receive a complete list of programs, plus notification of special dis-
counts, contests, and special promotions. For more information, con-
tact the Users’ Library, Dept. 39UL, 1000 N.E. Circle Blvd.,
Corvallis, OR 97330.
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Software

Hewlett-Packard offers a wide range of software packages as appli-
cation pacs and solutions books. Each application pac comes with a
comprehensive manual, a plug-in application module, and when ap-
plicable, prerecorded magnetic cards, a keyboard overlay, and quick
reference card. Solutions books come with complete documentation.
Magnetic cards, mini data cassettes, or HP-IL 3!4” discs are also
available. Both application pacs and solutions books are available
from dealers and HP Representatives.

Series 10: Price
00011-90009 HP-11C Solutions Handbook $15.00
00012-90021 HP-12C Leasing Applications Handbook 15.00
00012-90015 HP-12C Real Estate Applications Hand- 15.00
book

00012-90009 HP-12C Solutions Handbook 15.00
00012-90022 HP-12C Training Guide 15.00
00015-90011 HP-15C Advanced Functions Handbook 15.00
HP-41:

Application Pacs

00041-15055 HP-41 Advantage $49.00
00041-15018 Aviation (for pre-flight use) 35.00
00041-15024 Clinical Lab & Nuclear Medicine 35.00
00041-15006 Circuit Analysis 35.00
00041-15004 Financial Decisions 35.00
00041-15049 Math/Statistics 45.00
00041-15022 Games 35.00
00041-15023 Home Management 35.00
00041-15016 Real Estate 45.00
00041-15019 Thermal & Transport Science 35.00
00041-15039 Petroleum Fluids 75.00
00041-15026 Securities 35.00
00041-15001 Standard Applications 315.00
00041-15002 Statistics 35.00
00041-15027 Stress Analysis-Mechanical Engi- 35.00
neering

00041-15021 Structural Analysis-Civil Engineering 45.00
00041-15005 Surveying 35.00
00041-15020 Machine Design 35.00
00041-15017 Navigation 45.00
00041-15042 Auto/Start Duplication ROM 35.00
00041-15043 HP-41 HP-IL Development Module 75.00
Solutions Books

Business:

00041-90094 Business Statistics/Marketing/Sales 15.00
00041-90096 Home Construction Estimating 15.00
00041-90086 Lending, Savings, & Leasing 15.00
00041-90136 Real Estate 15.00
00041-90137 Small Business 15.00
Engineering:

00041-90093 Antennas 15.00
00041-90100 Chemical Engineering 15.00
00041-90089 Civil Engineering 15.00
00041-90092 Control Systems 15.00
00041-90088 Electrical Engineering 15.00
00041-90139 Fluid Dynamics & Hydraulics 15.00

00041-90140 Heating, Ventilating & Air 15.00
AMPI (TM) Statistics is a trademark of American Micro Products, Inc.

Personal Computation
Software

Conditioning
00041-90090 Mechanical Engineering

00041-90138 Solar Engineering {6

00041-90441 Structural Design (cassette based)

Computation:

00041-90084 Geometry
00041-90083 High-Level Math
00041-90082 Test Statistics

Other:
00041-90145 Calendars
00041-90102 Chemistry

00041-90099 Games | : :

00041-90443 Games 11

00041-90143 Optometry I (General) .

00041-90144 Optometry I (Contact Lenses)
00041-90142 Physics
00041-90141 Surveying

00041-90543 1984 Taxes s
00041-90395 Time Module Solutions I IREE

HP-71:
Application Pacs
HP 82481A AC Steady State Circuit Analysis

HP 82484A Curve Fitting EE

HP 82479A Data Acquisition
HP 82488A Data Communications
HP 82482A Finance

HP 82441A FORTH/Assembler RS
HP 82480A Math Gy
HP 82440A Software Development Utility (with mini- ERRY

cassette)

HP 82489A AMPI (TM) Statistics
HP 82483A Surveying

HP 82485A Text Editor

HP 82490A HP-41 Translator

Solutions Books
00071-90065 Games
00071-90066 General Utilities

00071-90064 Math P

HP-75:
Application Pacs

00075-15035 Data Communications L
00075-15001 I/0 ROM GRn

00075-15015 Math

00075-15012 Surveying ek 0

00075-15019 Text Formatter o
00075-15014 VisiCalc (R) Sk

Solutions Books
00075-13008 Electronics
00075-13009 Finance

00075-13006 Games | I
00075-13007 Games 11 ARy

00075-13016 Graphics

00075-13013 1/0 Utilities

00075-13015 Mass Media Duplication/Privacy
00075-13003 Math |

00075-13004 Math II

00075-13005 Math 111 ;
00075-13010 Real Estate PR
00075-13011 Statistics h
00075-13012 Test Statistics

For additional information or a demonstration of Hewlett-
Packard professional calculators and handheld computers,
visit your nearest HP sales representative or HP dealer. For the
location and number of the one nearest you, call toll-free
1-800-FOR-HPPC (1-800-367-4772).
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Hewlett-Packard Interface Loop
Low Cost Interface for Battery-Operable Systems

Hewlett-Packard Interface Loop (HP-IL)

The Hewlett-Packard Interface Loop, HP-IL, is a bit-serial inter-
face designed for low cost battery-operable systems. HP-IL allows
HP-41 calculators and HP-71, HP-75, The PORTABLE, HP 150
and other computers to be used as system controllers, capable of
transmitting and receiving data, and performing a wide variety of in-
formation management functions. In addition, HP-IL allows the
HP-41, HP-71, and HP-75 to be used for instrument control.

In HP-IL systems, devices are connected by two-wire cables lead-
ing from the output port of one device to the input port of the next,
until all devices form a closed loop. This loop structure provides a
unique capability through: auto address assignment, device capability
identification, power ON/OFF control, and error checking.

HP-IL System

Auto Address Assignment

In order to distinguish between devices on the loop, each device
must have an address, a number from 1 to 30. An HP-41, HP-71,
HP-75, or other mainframe, as the controller, uses the address to
specify and control the devices on the loop. HP-IL enables the con-
troller to assign addresses automatically, starting with the address |
for the device next to the controller in the direction of the information
transfer.

Device Capability Identification

Most HP-IL devices contain an accessory identification number
that tells the system controller its device type, such as “printer” or
“mass storage device”. Upon execution of a PRINT command, the
controller polls each device on the loop until it finds the device that
responds with the appropriate accessory ID number for printers. De-
vice identification frees the user from having to know the address of
each device on the loop. This feature also allows software to be run
and written without regard to system orientation, address switches or
preassigned addresses, making HP-IL a truly user-friendly interface.

Power ON/OFF Controtl

Several HP-IL peripherals support STANDBY mode. Peripherals
can be powered on or off, under program control, to conserve battery
life. The ON/OFF feature allows an HP-IL system to be used for
remote applications.

Automatic Error Checking

HP-IL allows for automatic error checking of any data being trans-
mitted on the loop. Because each character must return to the device
that originally sent it, the device compares the returning character
with a copy of the one that was sent. If the two do not match, an error
message is generated.

Hold-Until-Ready Protocol

HP-IL provides a simple means of coordinating the transfer of da-
ta. Some devices send and receive data at high rates while other de-
vices work at a slower pace. In the HP-IL system, devices hold each
piece of information until they are ready to receive another. When
ready, they pass the information to the next device. By the time a
piece of information makes a complete loop, all devices are ready to
accept new information. This “hold-until-ready protocol” assures
that fast and slow devices can operate in the same HP-IL system.

The Versatility of HP-IL

HP-IL is an ideal, low cost interface option for those applications
requiring low power and maximum portability. HP-IL also provides a
link between battery-powered devices and more powerful computa-
tional products. Through HP-IL interface converters, an HP-41 cal-
culator, HP-71, HP-73, or other computer can pass information to
desktop computers, modems, terminals, instruments and peripherals.
With the HP-IL Interface Kit, an HP-IL interface can be built into
microprocessor-based products, making them into HP-IL devices.

HP-IB and HP-IL

HP-IL is not intended as a replacement for HP-IB, but rather as a
low-cost, low-power alternative below HP-IB in price and perform-
ance.

Although HP-IB and HP-IL serve the same basic func-
tion—interfacing controllers, instruments and peripherals—they dif-
fer in many respects.

1. Because of HP-IL’s lower power consumption, it is usable with
portable, battery-powered systems. Generally, HP-IB is not.

2. HP-IL system components will generally be low cost and have
moderate performance; HP-1B system components are medium- to
high-performance and generally cost more.

3. HP-IL systems work at relatively low data rates compared to
HP-IB, and relatively high data rates compared to RS-232C. For ex-
ample, the HP-71 and The PORTABLE can transmit at speeds of 5K
to 6K bytes per second (50,000 to 60,000 baud on RS-232C). HP-IL
maximum data rate at a 100 metre distance is 20K bytes per second;
this rate is not dependent on HP-IL cable length.

4. HP-IL allows device separations of up to 100 metres with shielded,
twisted pairs (10 metres with zip cord). HP-IB requires extender
hardware for long distance connections.

The HP-IL Logo

Just as the HP-IB interface is
designated by the HP-IB symbol,
Hewlett-Packard identifies the
HP-IL interface with its own sym-
bol. Wherever this logo appears, it
indicates that that mainframe,
peripheral, instrument, etc., is
HP-IL compatible.




HP-IL Products and Applications Summary

Model Application See Page Model Application See Page
HP-41 Advanced Calculator | Control: HP-IL bench/field controller 52 HP 91144 34" Bench/field program storage 89
(with HP 82160A HP-IL Computation: Field data collection Flexible Disc Bench/field data storage
Interface Module) Drive (with Bench/field data logging
HP-71 Handheld Control: HP-IL bench/field 53 HP-L buit n) Bench/fied data collection
Computer (with controller Bench/field data ex;hange with
HP 824014 HP-IL Computation: Data acquisition, Series 80 and Series 200
interface) field analysis personal computers
- Battery or AC operation
HP-75 Handheld Computer | Control: HP-IL bench/field controller 53 Aot — o 55
(with HP-IL built-in) Computation: Data collection, field HP 82168A Acoustic Coupler | Remote communications capability
analysis (Modem) Telephone data access
Remote transaction processing HP 1630A/D/G Logic Bench logic design, development, 414
Series 80 Personal Computers| HP-IL bench contraller; field data 46 Analyzer g b
(with HP 82938A Interface) | analysis control Digital diagnosis and debugging
- - . Timing analysis, state analysis,
The PORTABLE Computation and field analysis 4 performance analysis, and
éw!:‘h.HP-IL gea‘me tra‘r\l(s:actlont;l)rocesyng interactive state/timing analysis
uit in) anery orl operla 1on - HP 3421A Data Bench/field automated measurement, 290
The PORTABLE PLUS Computation and field analysis 4 Acquisition/Cantral Unit channel selections and control
(w!th_HP-IL Remote transaction processing Lab bench experimentation and control
built in) Battery or AC operation Portable experimentation and data
The Integral PC HP-IL bench controller; field 78 collection
(with HP 82924A data analysis control HP 3468A Digital Multimeter | Bench/field automated measurement 208
HP-IL Interface) Scientific experimentation
HP 824024 Dual Allows two HP 82401A HP-IL 54 Lab bench experimentation & trouble
HP-IL Adapter modules to be plugged into shooting
the HP-71 simultaneously. Bench/field automated service &
HP 82169A HP-IB Interface | Bench conversion from HP-IL to [EEE- | 55 diagnostic tool
488 computers, peripherals and HP 4945A Bench testing of voice grade data 139
instruments Transmission channels, program channels, and
HP 82164A RS-232C Interface| Bench conversion between HP-IL and 55 impairment high speed digital channels
RS-232C signals for terminals, Measuring Set Mastelr/slave capability for end-to-end
modemns, computers and peripherals (T Al}fc?;:r;gtic ain slope measurement
HP 82165A GPIO Interface Bepr;?'g| ;?rt\!\gzgn between HP-IL and 55 Programmagble swepep
Digital data acquisition interface from HP 5384A/HP 5385A Opt. 003| Bench, systems, field-automated 235
HP-IL to most computers Frequency Counters measurement
HP 82938A Series 80 Bench conversion from HP-IL to Series 55
Interface 80 Personal Computers
HP 82166C HP-IL Interface | Components that can be built into a 55
Kit device, providing HP-IL capability
HP 45643A Extended Driving HP-IL peripherals, including 55
I/0 Accessory ThinkJet, plus parallel printers
Allows communication between The
PORTABLE and Touchscreen, and
Touchscreen MAX
HP 82973A HPL Allows communication, using HP-IL, 55
Interface Card between The PORTABLE and the
JBM PC/XT.
Driving HP-IL peripherals
HP 82161A Digital Cassette | Bench/field program storage 54
Drive Bench/field data storage
Bench/field data logging
Field data collection
HP 82162A Thermal Bench/field hard copy 55
Printer/Plotter Data logging
Simple plotting
Computational hard copy
ThinkJet Printer Bench/field full-page, hard-copy 273

(HP-IL option)

output
Low noise environments
High-resolution graphics and text
Battery operation
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Calculators Calculators
Computer Handheld Computer Handheld
Financial Scientific Science Advanced | Computer Financial Scientific Science Advanced | Computer
HP-12C | HP-11C | HP-15C | HP-16C | HP-41CV/CX | HP-71B HP-12C | HP-11C | HP-15C | HP-16C | HP-41CV/CX | HP-71B
Operating Features HP-IL Interfaces:
Continuous Memory [ [} [} [} .o o HP-18 P P
RPN logic system ] ] L] L] L] S Rs-232C P P
Algebraic system P9 GPIO p p
BASIC language (] Series 80 . P P
FORTH/Assembler General Arithmetic
languages S Featur;s N ° ° ° °
Error recovery (last x) L] L] L] L] ] ] I N ,z/’ X, 1/x.CHS ° ° ° o ° :
Maximum number of QT_‘: X, 10%, %2 ° ° ° °
storage registers 20 21 67 101R 319 . Focoie e T . o . .
Maximum number of Storage register
digits displayed 10 10 10 10F 10 12 arithmetic ° ° ° ° °
Number of digits used
in computation 10 10 10 10D 10 12 Business Features
Rechargeable batteries/AC Maximum number of
recharger ® dedicated financial
Long-life disposable registers 5
batteries ] ° ° [ ] ° ° Solves for:
AC Adapter 3 Number of periods (n),
Sottware Support compound interest (i).
Application Pacs present value (PV),
(with modules) (] (] payment (PMT),
Solution Books/ future value (FV) (4 S S S S
Handbooks ] ° ° ° ° Simple interest L] S S 1
Users' Library programs ° ° Amortization
(accumulated
Accessory Support interest/remaining
Memory Modules [ 4d ] batance) o S S S
Extended Memory Net present value (NPV)
Modules [ ] and internal rate of return
Enhancement Modules [ [ (IRR) L4 S N S
Multipurpose rechargeable Beginning/end of
battery pack ] period selection L4 S S S S
AC Adapter ° [ ] Calendar functions o S [ 4
General Features Clock L4
One-year limited warranty L] [ [ [ [ [ Bond:
Display separates Yield-to-maturity [ 4 S
thousands (in ngrc:ciat' 5L L4 S
BASIC on HP-718, lon (5L,
by program control) [ J L [ 4 of L4 DB, SOYD) b S S
Diagnostic self-check L] [ ] [ o 14 Scientific Features
Error codes/messages L] L4 L L] L [ 4 Solve (root finder) S L] S S
Redefinable keys L4 L4 L4 L] Integrate (numerical
Alpha mode/display/ integration) S L] S S
keyboard o [ Math Exceptions o
Status annunciators L] [ [ L4 [ ] [ ] Matrix operations [ S S
Automatic power off ] L4 L4 L] ® ® Complex functions S ] S S
Audible tones ] ] B8it manipulation L4 S S
Boolean operators
Programming Features (NOT, OR, AND. XOR) ° S S
Maximum number of Complement modes
program lines 99 203 448 203 6,433* * (1's, 2's, unsigned) °
Shared program/storage Number base arithmetic
memory . L4 L4 L4 o o {binary, octal decimal,
Alpha program labels L] o hexadecimal) ° [N S
Single-character program Metric conversions S S
labels 5 5 6 56 i Trigonometric functions:
Numeric program labels 10 20 10 100 3 Modes (degrees,
Program review (single- radians) [ 4 [ 4 [ 4 o
and backstep) L] L] L] [ [ o (grads} L] L] L]
Insert/delete editing L] [ [ [ o Sin, Sin—%, Cos, Cos~!
GO TO . ° ° ° ° ° Tan, Tan~! ° ° ° °
Levels of subroutines 4 7 4 6 6* Hyperbolics and inverses L] L] S S
Conditional tests 2 8 12 8 10 Unlimited Rectangular & polar
Flags 2 10 6 56 128 coordinates L] ] L] S
Pause ° ] ® ® ] Decimat angle & angle in
Indexed looping degrees (hrs)/min/sec. L 4 L 4 L4 S
(DSE, 15G) [ ] [ o3 FD_egzjeesé» radla?s L4 e o °
Indirect contro! of: ixed and scientific
Data storage/recall ] [ ] ] [ ] oB notation L4 o o of o o
Storage register Engineering notation L] ] L] L]
arithmetic PY ° ° Y Automatic under/over flow
Branching [ . . ° o5 into scientific L L . oF [ L
Statisticat Functions
Looping o o o8 Percent . . . [ [
Display format ® ° oB ercen
Percent change (4 L4 o L4
Flags L4 ® oB
Integer/fraction Percent total ; ¢
Mean/standard deviation
truncation ° o L4 oF 14 B able:
{1- or 2-variable; up to 15
Alpha string manipulation L4 L] variables on HP-71) ° PY ° ° PY
Dedicated Input/Output n, 2x, 3¢, 3y, 3y°, Ixy o L] (] (4
Devices Weighted mean L S L
Card Reader P P Linear regression or
Printer/Plotter P P estimate ] ] ] S ®
Optical wand P Correlation coefficient [ [ (4 S (4
HP-IL Interface P P Normal distribution S S S S S
HP-IL Peripherals Factorial function ° ® ° ® ®
Digital Cassette Drive P P Gamma function (4 (4 S S
Thermal Printer/Plotter P P Random number generator S L4 L4 S o
ThinkJet Printer P P IEEE Floating-Point math
Disc Drive P P standard L4
Symbols

® Built-in feature or function.

+ To be used with the HP-41C only.

* The HP-41CV has 319 registers or 2,233 bytes built in, (expandable to 919 registers or

6,454 bytes).

The HP-41CX has 443 registers or 3,105 bytes of main and extended memory built in
{expandable to 919 registers or 6,454 bytes).
The HP-71 is limited only by available memory (expandable to 33.5K; 129K using 3rd

party moduies).

} With the HP-71, any BASIC program can be labeled with up to eight alpha characters.
IC.

B8 BASIC

D Ten digits are used in computation when in Floating-Point Decimal Mode. Word size is
user-specifiable in other modes, up to 64 bits.
F Using Floating-Point Decimal Mode.

P Peripheral available.
R 16-bit registers.

S Available in software form. (Programs written for HP-11C can also be used on the

HP-15C )



The user-friendly, reliable HP 260 is
designed for small businesses requiring a
powerful computing system.

Integrated Information Soluticns

Hewlett-Packard pioneered distributed
data processing for keeping track of invento-
ries and payables, generating invoices, or-
ganizing payrolls, and producing timely
reports. Collection, access, and dissemina-
tion of data are made easy for any organiza-
tion, from large corporate headquarters to
branch offices and departments. HP also de-
veloped business automation systems that
meet all the transaction processing demands
of today’s offices. This includes functions
that are also required in the data processing
side of your company, such as word process-
ing, electronic mail, and report writing.

HP’s solutions to increasing the productiv-
ity of everyone in your office include: the HP
260 Business Computer and the HP 3000
family of integrated information systems.
The strength of HP communications prod-
ucts united with the flexibility of these sys-
tems lets you place cost-efficient, task-
oriented computers where you need them.

Priced from $10,800 to $240,000

HP 260 Small Business Computer

The affordable HP 260 system is designed
for small businesses requiring a powerful yet
easy-to-use computer system. Its uncompli-
cated operation is facilitated by softkey-driv-
en processing and full-screen display forms
that are tailored to resemble standard busi-
ness forms. The user-friendly, reliable HP
260 is fully compatible with its predecessor,
the HP 250.

The HP 260 offers three models, each of
which can be installed by the customer. The
models are differentiated by the amount of
disc storage initially purchased with the sys-
tem processor unit (SPU). The same SPU is
provided with each of the models; each model
can be housed in an optional mini-rack cabi-
net.

Exceptionally easy to install and use

Data file communication with HP 3000
systems

16-bit processor

192K bytes of system memory

320K bytes of user memory (five 64K-byte
partitions)

BUSINESS COMPUTER SYSTEMS

Overview

HP-260 and HP 3000 Business Computers

o Four HP-HIL ports for HP 45262D work-
stations (or five ports for RS-232C, RS-
422, or current loop asynchronous serial
interfaces)

e HP-IB peripheral interface channel for
parallel disc drives and printers

o HP 260 system software

HP 280 Software Solutions

System software for the HP 260 is
designed to help improve office productivity,
analyze key business statistics, and commu-
nicate with management and customers.

IMAGE/260 — This data base management
system simplifies the storing and manage-
ment of your business information.

QUERY/260 — Provides a simple method of
instantly accessing information in the IMAGE/
260 data base.

REPORT WRITER/260 — Aids in efficient-
ly writing programs to produce reports.

GPL/260 — A Graphics Plotting Library
that allows you to generate graphs, charts,
and overhead slides on a variety of HP
graphics plotters.

The HP 260 also has a broad range of ap-
plication software available for meeting the
particular needs of many business types. The
HP 260 can communicate with HP 3000 sys-
tems, with HP 250 systems, or with other HP
260 systems, and can also emulate an IBM®
2780/3780 batch terminal. A wide variety of
application software designed by indepen-
dent third-party suppliers is also available for
the HP 260.

HP 3000 Business Computers

The HP 3000 family ranges from the en-
try-level Series 37 office computer to the
high-performance, interactive Series 68
mainframe. The members of this family
share the Multiprogramming Executive
(MPE) operating system, featuring cache
memory, high-level languages, a variety of
peripherals, remote console capability, the
ability to interchange software without mod-
ification, and power failure recovery for sys-
tem memory. General-purpose capabilities
include simultaneous transaction processing,
data communications, on-line program de-
velopment, and batch operations in COBOL
I, RPG, BASIC, FORTRAN 77, Pascal,
and SPL/3000.

The HP 3000 systems offer a complete da-
ta base management and inquiry facility that
provides the basis for developing custom-tai-
lored information management systems. The
TurboIMAGE data base management sys-
tem offers the capability to describe data
structures, define data relationships, and pro-
vide a high-level language interface for ac-
cessing and maintaining the information
within the data base. Query/3000, a data
base support tool included with
TurboIMAGE, is designed for use by appli-
cation programmers and data base adminis-
trators. Through the use of Query/3000, it is
possible to locate, update, and report on data
within TurboIMAGE data bases.

Programs created for our largest system
can run on our smallest. And vice versa.
This compatibility is one of the HP 3000
family’s important strengths,

HP 3000 computers may be interconnect-
ed via a network, which can also integrate
them with HP 1000 systems and computers,
such HP personal computers as the Touch-
screen families, Vectra, and Portable PLUS,
HP 9000 engineering workstations, and I[BM
mainframes.

Application Developsnant zyd
Software Salitions

A comprehensive set of application devel-
opment tools are available on the HP 3000.
Together, these tools provide valuable serv-
ices to data base designers, data base admin-
istrators, application programmers, and end
users. Software packages running on the HP
3000 family of computers make HP the per-
fect choice for automating your office. See
the “Personal Productivity Center" section
for descriptions of office software packages.

Hewlett-Packard also offers industrial and
manufacturing applications software prod-
ucts for the HP 3000.

Networking and Bala
Communications

HP 3000 users can increase productivity
through high-speed local area networks
(LANs). Hewlett-Packard’s LAN/3000
Link and NS/3000 (Network Services) soft-
ware make a powerful local network easy to
install, use, maintain, and expand. And you
can expand your network to include multi-
vendor communications. The LAN/3000
Link includes everything you need to connect
your HP 3000 to an industry-standard LAN.
And the NS/3000 software provides sophis-
ticated networking capabilities.

HP Semiconductor Productivity Net-
work provides computer-integrated manu-
facturing solutions for the semiconductor
industry, through effective WIP tracking, en-
gineering analysis, process control, planning,
facilities monitoring, and cost accounting.

HP Materials Management/3000 helps
you manage the materials planning and con-
trol functions of a manufacturing operation.
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Personal Productivity Center

HP Production Management/3000 is an
interactive application system for managing
manufacturing production planning and con-
trol.

HP Maintenance Management provides
the tools to better manage your maintenance
tasks, including work order control, preven-
tive maintenance scheduling, and spare parts
inventory.

HP Pay automates your company's payroll
functions.

SFD/3000 integrates inventory distribution
control, order processing, and other distribu-
tor-oriented functions.

Innovative Productivity Solutions

Hewlett-Packard’s Personal Productivity
Center is a powerful office system solution
that integrates personal computing, office au-
tomation, distributed data processing, and
telecommunications. Based on the HP 3000
family of business computers, the Personal
Productivity Center enables both office and
data processing staff to share information
and resources.

You can choose from a variety of worksta-
tions that complement the versatility and
power of the HP 3000. Our friendly Touch-
screen 11 Personal Computer, Vectra Person-
al Computer, the mobile Portable PLUS, and
even the IBM® PC can serve as a workstation
in the Personal Productivity Center.

With HPDeskManager, the core of the
Personal Productivity Center, members of
your workgroup can send and receive text,
charts, graphs, and spreadsheets, which will
integrate the typically isolated work of indi-
viduals into a coordinated team effort.
HPDeskManager features a simple screen
menu that moves you freely from one task to
another in consistent, conversational com-
mands.

Hardware and software bundles are priced
from $49,885 to $70,230

HP OFFICE-ASSIST

HP OFFICE-ASSIST services are
designed to aid you in implementing your HP
computer system. They provide you with the
tools, on-site assistance, and product training
you need for successful implementation.

HP OFFICE-ASSIST consists of Custom-
er Application Analysis (CAA) and Project
Implementation Assistance (PIA). CAA
provides an assessment of your current busi-
ness environment to determine how office
systems applications can best be implement-
ed. PIA services address the needs of the of-
fice system and HPDeskManager or
HPWord.

To ensure that every office receives a total
productivity solution, the PIA services are in-
cluded with each Personal Productivity Cen-
ter. PIA consists of the HP OFFICE-
ASSIST Implementation Handbook and
Supplements, as well as HPDeskManager
and/or HPWord Administration and Train-
ing courses. HP support representatives visit
your site to introduce your project team to
the Personal Productivity Center and main-
tain the support you need for your office sys-
tem.

The Personal Productivity Center helps you increase office productivity by sharing infor-

mation and resources within your workgroup and throughout your company.

The Professional System

This entry-level office solution is based on
the HP 3000 Series 37 computer. The Profes-
sional System includes a processor with 1M
bytes of memory, a 55M-byte disc drive and
cartridge tape backup, system console, and
four HP Touchscreen 11 personal computers.

Software designed for an integrated office
solution is standard with the Professional
System. Easy-to-use HPDeskManager al-
lows system users to send and receive
messages, documents, graphics, and spread-
sheets.

The Professional System also offers per-
sonal computing products. HPMessage is the
gateway into the HPDeskManager electron-
ic mail network, allowing passage of
messages and personal computer files to oth-
er users in the network, whether those users
have personal computers, terminals, or even
IBM PCs. AdvanceLink software allows you
easy access to HP 3000 applications and pub-
lic information facilities. Executive
MemoMaker word processing software can
help business professionals and managers
create polished letters, memos, and reports.

o Series 37 System Processor
1M-byte main memory
HP 2392A console
55M-byte mass storage
67M-byte cartridge tape backup
One modem and six direct connect ports

o Four HP Touchscreen Il Personal

Computers

256K-byte standard memory; expandable
to 640K byte

710K-byte dual 3!/ inch microfloppy disc
drive

MS™.DOS operating system

HP Personal Applications Manager
(PAM)

HP Touch

12-inch green phosphor high-resolution
display

Block-mode graphics display capability
with HP 3000 software

o HPDesk Manager
HPMessage
AdvanceLink
Executive MemoMaker
HP OFFICE-ASSIST Project Implemen-
tation Assistance

The Workgroup System

The Personal Productivity Center concept
of workgroup computing reflects the way an
organization works. The HP 3000 depart-
mental computer and the HP Touchscreen 11
personal computer work together to share in-
formation and peripherals. This eliminates
many time-consuming tasks and reduces
work duplication for professionals and secre-
taries in the office environment.

The Workgroup System includes the HP
3000 Series 37 computer with 1M bytes of
memory, two S5M-byte disc drives, cartridge
tape backup, system console, and four HP
Touchscreen II personal computers.
HPDeskManager serves as the office time
management, word processing, electronic
mail, and filing system.

The Workgroup System provides profes-
sionals with personal support tools, combin-
ing the benefits of the friendly HP
Touchscreen personal computers and the
power of the HP 3000 departmental comput-
er. But HP also recognizes the crucial role of
administrative personnel in improving office
productivity. So, the Workgroup System also
includes secretarial word processing, spelling
correction, and list management capabilities,

Overall HP 3000 compatibility ensures
your system’s growth path to larger solu-
tions. Software is upwardly compatible to
preserve your investment in it, and system
upgrades can be done quickly and easily.

o Series 37 System Processor
1M-byte main memory
HP 2392A console
110M-byte mass storage
67M-byte cartridge tape backup
One modem and six direct connect ports



¢ Four HP Touchscreen II Personal

Computers

512K-byte memory

10M-byte disc drive

MS-DOS operating system

HP Personal Applications Manager
(PAM)

HP Touch

12-inch green phosphor high-resolution
display

Block-mode graphics display capability
with HP 3000 software

¢ HPDeskManager
HPWord
HPSpell
HPListKeeper
HPMessage
AdvanceLink
ExecuDesk
Executive MemoMaker
Charting Gallery
Personal Card File
Deluxe VisiCalc®
HP OFFICE-ASSIST Project Implemen-

tation Assistance

Personal Productivity Center Tools

The Personal Productivity Center offers
unique tools for your information manage-
ment needs. These tools improve individual
productivity, as well as the effectiveness of
the entire team, through faster communica-
tions, resource sharing, easy information ac-
cess, integrated applications, and document
management tools.

Advanced Office Pack — This HP 3000
productivity pack delivers all the software
and implementation assistance necessary to
support a mixed workgroup of managers,
professionals, and secretaries.

o HPDeskManager

HPWord

HPSpell

HPListKeeper

HPEasyChart

HPDraw

Deluxe VisiCalc/3000

HP OFFICE-ASSIST Project Implemen-
tation Assistance

Secretarial Word Processing Pack —
This is a comprehensive solution to document
preparation and production needs. HPWord
provides secretarial word processing as well
as integrated spelling verification through
HPSpell, while HPListKeeper is available
for personal data management.

¢ HPDeskManager

HPWord

HPSpell

HPListKeeper

HP OFFICE-ASSIST Project Implemen-
tation Assistance

Base Pack — Boosting productivity at every
level of the workgroup, from managers and
professionals to secretaries, requires integra-
tion of all aspects of personal, business, and
office computing. HPDeskManager com-
bines all the necessary elements required to
deliver that increased efficiency.

e HPDeskManager

o HP OFFICE-ASSIST Project Implemen-
tation Assistance

Computer
Museum

HP’s Personal Productivity Center offers a variety of powerful business systems to meet

your office and data processing needs.

Professional Pack/Touchscreen — The
Professional Pack/Touchscreen fills the
needs of both managers and professionals for
comprehensive word processing, spread-
sheets, graphics, personal data base manage-
ment, and communications, as well as fast
and easy context switching and data transfer
from one application to another. It also en-
ables the personal computer user to connect
into the Personal Productivity Center.

¢ ExecuDesk

e Executive MemoMaker

Personal Card File

Charting Gallery

Deluxe VisiCale

AdvanceLink

HPMessage

Professional Pack/IBM PC — The Profes-
sional Pack/IBM PC enables those manag-
ers and professionals with IBM personal
computers to become members of the Per-
sonal Productivity Center network. The pack
includes word processing and the same per-
sonal data base software that’s provided for
managers and professionals using HP Touch-
screen II Personal Computers, as well as soft-
ware that allows IBM PC and HP
Touchscreen users to communicate and
share information.

o MemoMaker/IBM PC

¢ Personal Card File/IBM PC
¢ AdvanceLink/IBM PC

o HPMessage/IBM PC

Services Pack/Touchscreen and

Services Pack/IBM PC — The Services
Pack for the HP Touchscreen II Personal
Computer or the IBM PC consists of those
products necessary to connect the HP Touch-
screen I1 or IBM PC into the Personal Pro-
ductivity Center network. This connectivity
means that you can quickly and easily com-
municate with members of your workgroup,

as well as with others in your worldwide net-
work. Yet you can still choose the personal
computer applications software that best
suits your needs.

e AdvanceLink
o HPMessage

Office System Tools
HPDeskManager is the communications
backbone of the Personal Productivity Cen-
ter. It offers a set of tightly integrated funda-
mental office facilities: multi-system
electronic mail, basic word processing, per-
sonal electronic filing, and time manage-
ment. Any HP 3000-compatible terminal or
personal computer, even the Portable PLUS
or Vectra, connected to an HP 3000 comput-
er system can access HPDeskManager.

HPWord/3000 is a sophisticated and ex-
tremely easy-to-use secretarial word proces-
sor that runs on the HP 3000 family of
business computers.

HPWord/ 150 offers the same user interface
and keystrokes as HPWord/3000, and the
two software products are file compatible;
HPWord/150 runs stand-alone on the HP
Touchscreen 11 Personal Computer.

HPSpell is a software subsystem that verifies
the spelling of either individual words or
ASCII documents.

HPListKeeper is a tool that allows users to
create, edit, find, sort, and print exactly the
information needed in a natural, understand-
able form: simple lists.

TDP/3000 is a powerful command-driven
document production system.

HPAccess is an HP Touchscreen applica-
tion that provides personal computer users
access to information stored in popular per-
sonal computer data bases. HPAccess also
works with HPAccess Central, running on a
host HP 3000, to access IMAGE /3000 data.
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Print Central/3000 and Print Central/
Touchscreen or Print Central/IBM PC
work together to provide HP Touchscreen
(or IBM PC and PC/XT™) personal com-
puter users with the ability to print personal
computer applications to shared office and
system printers.

HPMenu unifies office software with other
applications through easy-to-use menus.

HPEasyChart is a software subsystem of the
HP 3000 that produces pie, bar, and line
charts, as well as scattergrams.

HPDraw is a graphics software for presenta-
tion text and figure design on the HP 3000.

DSG/3000 is a sophisticated interactive sys-
tem for creating charts, graphs, production
plans, and other graphic outputs.

HPTelex ll enables HP 3000 users to prepare
and send telex messages from HPTelex II,
from HPDeskManager, or from user-written
application programs.

HPConvert/WPS allows batch document
conversion, in both directions, between
HPWord and Wang OIS systems.

ExecuDesk integrates many HP personal
computer software products, allowing you to
transfer information between applications as
well as switch from one application to anoth-
er without losing your place.

Executive MemoMaker lets you use your
HP Touchscreen Il Personal Computer to
create and revise documents, check spelling,
merge text and Charting or Drawing Gallery
graphics, and combine several documents.

MemoMaker/IBM PC lets you use your
IBM PC to create and revise documents

IPUTER SYSTEMS

without complicated word processing com-
mands.

Personal Card File or Personal Card
File/IBM PC combines the ease-of-use of a
traditional desktop cardfile with the conve-
nience of an automatic telephone dialing de-
vice and the power of a computerized
information management system.

Charting Gallery allows you to transfer
confusing columns of numbers from existing
spreadsheets or manually enter data to create
professional-looking charts and graphs.

Drawing Gallery enables you to create such
graphics as text charts, organization charts,
and process flow diagrams, and also includes
a wide range of ready-made pictures to en-
hance visual presentations.

Deluxe VisiCalc with Consolidation is the
tool for preparing budgets, forecasting sales
and expenses, or performing other financial
projections.

Advancelink or AdvancelLink/IBM PC—
HP’s AdvancelLinks are communications
software packages that allow your HP
Touchscreen II Personal Computer, IBM
PC, IBM PC/AT™, or IBM PC/XT to
communicate with almost any computer,
anywhere. An easy-to-use, menu-driven
package, AdvanceLink has file transfer capa-
bilities and command file builders for cus-
tomizing and automating your data
communications. Popular public data bases
and information facilities are also accessible
at the touch of a finger.

Portable-Desktop Link — The Portable-
Desktop Link is a powerful, yet easy-to-use

tool that enables you to form a link between
the IBM PC or PC-XT and the Portable
PLUS computer. The HP-IL interface con-
sists of hardware and software that enables
you to transfer information between an IBM
PC and the Portable PLUS.

HPMessage/for the Touchscreen Il Per-
sonal Computer or HPMessage/for the
IBM PC brings the HP Touchscreen 11, IBM
PC, or PC/XT user into the HPDeskMan-
ager electronic mail network.

TextCharts/IBM PC is appropriate for
IBM PC users who desire presentation-quali-
ty text on paper or overhead transparencies.

™|BM PC/XT™ and PC/AT™ are U.S. trademarks of Interna-
tional Business Machines Corporation.

MS™ DOS is a U.S. trademark of MicroSoft Corp.

®IBM® is a registered U.S. trademark of Internationat Business
Machines Corporation.

Deluxe VisiCalc® is a registered U.S. trademark of VisiCorp.

Hus sepiiier Matns

This chart briefly summarizes HP’s busi-
ness computer products. Refer to the “Per-
sonal Computers and Calculators” section of
this catalog for complete descriptions of the
Touchscreen IlIs, Vectra, and Portable
PLUS. Peripheral and accessory product de-
scriptions are in the “Peripherals” section of
this catalog.

If you have more questions about a com-
puter or its usefulness for your application,
please call the local Hewlett-Packard Sales
and Service Office listed in the telephone di-
rectory white pages, or see page 774. Ask for
the computer department.

n A Servies ATXE Series 42 sorie b o
Operating MPE MPE MPE MPE MPE MPE
System
Languages BASIC, COBOL N, BASIC, COBOL Il, BASIC, COBOL II, BASIC, COBOL I, BASIC, COBOL i, BASIC, COBOL i,
FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal,
RPG, SPL/3000 RPG, SPL/3000 RPG, SPL/3000 RPG, SPL/3000 RPG, SPL/3000 RPG, SPL/3000
Memory 512K bytes, expands to 1M bytes, expands to 2M | 1M bytes, expands to 3M | 2M to 4M bytes 4M to 8M bytes 4M to 8M bytes
2M bytes bytes bytes
Mass 55M-byte disc, plus 55M-byte disc, plus Combinations of discs up | Disc drive to 4.2G bytes Disc drive to 4.2G bytes Disc drive to 9.7G bytes
Storage combinations to 2.1G byte | combinations to 2.1G byte | to 3.2G bytes
Terminal 7 point-to-point, 7 point-to-point, 60 point-to-point, 120 point-to-point, 120 point-to-point, 336 point-to-point,
Connections expands to 14 expands to 28 expands to 92 expands to 152 expands to 152 expands to 400
Data Comm., { 3 3 7 7 24
Links




The HP 9000s are HP’s family of 16- and
32-bit technical computers. Designed prima-
rily for scientific and engineering tasks, they
cover a wide spectrum of applications rang-
ing from simple instrument control to com-
plete computer-aided design (CAD) and
manufacturing (CAM). The HP 9000s are
divided into three series—Series 200 and 300
(16/32-bit) and Series 500 (32-bit).

The HP 9000 is a true “family”, with
many things in common—common technolo-
gy, operating systems, languages, peripherals
and networking. There are also common ap-
plications: while each model is optimal for a
specific task, it can also take on the functions
of the others, so there is an economy of “over-
lap” without going to an entirely new com-
puter.

HP 9000 Technology

Technology for the HP 9000 computer
family was developed both within and with-
out HP. The Motorola MC 68000 micro-
processor, a 16-bit computer chip with a 32-
bit internal data path, has been an industry
standard for 16-bit computers for a number
of years and is regarded as both inexpensive
and reliable. It is available in 8 and 12.5
MHz versions, both of which have been im-
plemented on the HP 9000 Series 200 com-
puters. On the new Series 300 computers,
two different Motorola CPUs are available:
the 10 MHz MC68010, for use in an entry-
level to mid-range configuration, and the
16.6 MHz MC68020, which is an especially
effective high speed processor. One megabyte
of RAM is standard with both, expandable
up to 7.5 megabytes.

The 32-bit chip was developed by HP as a
means of increasing speed and accuracy and
decreasing size. It delivers over 450,000 tran-
sistors placed in an area about a quarter-of-
an-inch square, with an execution speed of 1
million IPS. The 32-bit CPU and its sister
RAM chips became the basis for the HP
9000 Series S00 computers.

Series 200

The Series 200 computers are ideal for sci-
entific and engineering applications requir-
ing both high speed and data-handling
capabilities, while remaining relatively low
cost. They can serve in stand-alone computer
applications, as instrument controllers, or as
computer-aided design/manufacturing
(CAD/CAM) systems when the computing
capability of a mainframe or superminicom-
puter is not required.

The Series 200 machines can also be in-
terfaced to a Series 500 machine as a ‘front-
end’ workstation to feed design data to the
32-bit machine for computation and then re-
ceive it back for graphic evaluation or addi-
tional rework.

Series 200 computers are available in a
small “personal” model, a low-cost modular
workstation, a modular rack-mount control-
ler, a desktop workstation and a high-per-
formance workstation.

TECHNICAL COMPUTER SYSTEMS

Technical Compute;

Engineering Workstations - An Overview

Series 300

The newest entry to HP’s line of modular,
high-performance workstations is the Series
300. This highly compatible system is
designed to give more performance at lower
prices, with maximum flexibility in the fore-
front of design.

The Series 300 offers several advantages
over its predecessors: Lower entry price
makes it suitable for dedicated instrument
control applications. Better performance at
the high end means more control with com-
plex engineering design and scientific compu-
tational problems. A variety of display
systems lets the Series 300 adapt precisely to
the customer’s needs. And most importantly,
a growth path is achieved from low end to
high end in computational performance, 1/0
capability and displays, with compatibility
across hardware boundaries for operating
systems and application software alike.

At introduction Series 300 supports the
full range of memory and access cards of the
Series 200, as well as most of its software. It
supports BASIC and Pascal, and HP-UX, a
System V UNIX* which in turn supports
new networking products and offers libraries
of Starbase Graphics, HP Windows 9000
and DIO libraries for instrument control.

Series 300 computers are available in two
levels of product structure: Mix-and-Match
systems, which provide the flexibility of
choosing from an array of components, and
Bundled Systems, providing prepackaged
choices for specific applications.

Series 500

Series 500 computers are among the most
powerful for their size ever built, having the
full 32-bit data-addressing capability of larg-
er mainframes and minicomputers. As pow-
erful as they are, Series 500 computers can
be made even more powerful by the simple
addition of plug-in CPU cards, which can in-
crease the power and speed of a Series 500 up
to 2.8 times.

Any computation-intensive application is
the logical proving ground for a Series 500
machine—three-dimensional modeling, fi-
nite element analysis, complex mathematical
matrices, noise and stress analysis, and com-
puter-aided design. As the “high end” in a
Series 200-500 coupling, they can form the
computational basis for the most complex
and demanding tasks, while leaving the Se-
ries 200 machines to do the other relatively
simpler tasks in the project.

Series 500 machines are available as an in-
tegrated desktop workstation, a modu-
lar/rack computer, or a stand-alone console
for multi-user environments.

Languages and Operating Systems

HP 9000 computers have a full comple-
ment of programming languages to enhance
their computational abilities.

HP BASIC is a highly enhanced version of
standard BASIC that is simply and logically
structured yet immensely powerful. It has
clear, high-level graphics commands, respon-
sive instrument control, and easy, interactive

program editing and debugging. And HP
BASIC includes its own operating system,
needing no other to run. It operates on all
models of Series 200 and 300, and the Model
520.

HP Pascal is a highly sophisticated tool for
the advanced programmer. A compiled lan-
guage, it offers high speed and the ability to
“fine tune” the machine to a specific applica-
tion. It has powerful and versatile program-
ming structures and extensive debugging
capabilities. Like HP BASIC, HP Pascal has
its own operating system, and operates on all
models of Series 200 and 300.

Besides BASIC and Pascal, HP provides
the HP-UX operating system, HP’s imple-
mentation of System V UNIX* developed by
AT&T. HP-UX is fully compatible with
standard UNIX systems, providing access to
a wide expanse of software. HP-UX features
a choice of languages — Pascal, FORTRAN
77 or C. In addition, HP-UX contains exten-
sions such as virtual memory, multiple CPU
support+, multi-tasking and single- or multi-
user capabilities, and a rich assortment of en-
gineering tools. For complex problems in-
volving several software programs, HP-UX
also offers the ability to connect several pro-
grams together via a simple set of commands.
It operates on Models 220 and 236, and all
Series 300 and 500 models.

Application Sottware

A rich assortment of application software
is available for HP 9000 computers, both
from HP and third parties via the HP PLUS
program. Included are packs for office and
project management, packs aimed at the sci-
entist or engineer for analysis and design,
and highly specialized packs for software and
data base development. Both HP and HP
PLUS offer the user more than 300 software
packs, with the list growing constantly.

interfacos g Feaphs

Available with the Series 200, 300 & 500
hardware are interfaces and peripherals that
embrace a wide variety of computer applica-
tions. The most comprehensive is HP-IB
(HP’s implementation of IEEE Standard
408-1978) which ensures compatibility be-
tween HP computers and peripherals. In ad-
dition, there is the Human Interface Link
(HP-HIL) for daisy-chaining input devices,
RS-232, GPIO, BCD, Asynchronous 8-chan-
nel Multiplexer, Data Communications, Col-
or Video and others,

Peripherals for HP 9000 computers com-
prise one of the largest selections in the in-
dustry—mass storage devices, printers,
plotters, graphics tablets, digitizers, a mouse,
and modems. In addition, the HP 9000 fami-
ly is compatible with many of HP's instru-
ments.

+Series 500 machines only
*UNIX is a trademark of AT&T
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Technical Computers
HP 9000 Series 200

Series 200 Family

HP 9000 Series 200 ) )

The Series 200 is HP’s line of technical workstations, based on the Mo-
torola MC68000 family of micro-processors, with 16/32-bit internal ar-
chitecture. For engineering or scientific calculations which require hi%h
speed and data-handling capabilities, Series 200 computers can provide
cost-effective, reliable performance.

Series 200 Technical Computers include Models 216, 217, 220, 226
5%?, )and 237 (ordered as Models 9816, 9817, 9920, 9826, 9836, and

7).

Series 200 Base Systems
Model 217 . .

The Model 217 is a capable, attractively priced modular workstation
with an MC68010 processor. The Model 217A box computer has built-in
HP-IB and RS-23p2 interfaces, internal memory capacity up to 6.14
Mbytes and six backplane slots. It also offers the HP Human Interface
Link (HP-HIL) for daisy-chaining input devices such as the optional key-
bolard and mouse. The Model 217 1s compatible with BASIC 3.0 and Pas-
cal 3.0.

Model 220 )

The Model 220 Modular Computer is rack-mountable with separately
avajlable keyboards, monitors, and disc drives. It can serve in complex
design and enFineering problems and is compatible with HP instruments
for all types of measurement, test, and control applications.

The Model 220A has 128 Kbyte RAM, built-in HP-IB interface, and a
15 slot backplane, and is compatible with BASIC 3.0, Pascal 3.0 and
SRM. The Model 220U has the 12.5 MHz processor and will sup%ort 3.07
Mbyte internal RAM. It includes the HP-IB interface and eight back-
plane slots. It is comg(alible with BASIC 3.0, Pascal 3.0, SRM, and single-
or multi-user HP-UX.

Model 226 . .

The Model 226 Technical Computer is equally at home in instru-
ment/test control applications or computational assignments, and is ideal
for CAT applications. . )

The Model 226A features a 178mm (7-inch) monochrome CRT with
400x300 graphics, 128 Kbyte internal RAM, integrated 5'% inch flexible
disc drive, integrated keyboard, and HP-IB interface. It has an eight-slot
backplane, can support up to 2.05 Mbﬁles internal RAM, and is compati-
ble with BASIC, HPL, Pascal, and SRM.

Model 236 . .

The Model 236s are the most integrated of the Series 200s and have
applications from electronic design to mechanical drafting to computer-
ized graphics. The Models 236A&3 base systems) and Models 236S/CS

bunﬁle systems) feature the § z processor board, while the Models
36U /CU (base systems) and Models 236 T/CT (bundled systems) have
the 12.5 MHz processor.

The Model 236A Technical Computer features a 310mm (12-inch)
monochrome CRT with 512x390 graphics, 128 Kbyte internal RAM, two
integrated 54 inch flexible disc drives, integrated keyboard, and HP-1B
interface. It has an eight-slot backplane, supports pr t02.05 Mbyte RAM,
and is compatible with BASIC 3.0 and Pascal 3.0. The Model 236C in-
cludes the 1n1t\?1grated.keyboard, interface, disc drives, eight backplane
slots and RAM capacity of the Model 236A, but substitutes a 12 color
CRT with 512x390x4 " programmable map graphics and 4,096 color
shades. It is compatible with BASIC 3.0 ang Pgasca] 3.0.

The Model 236U has the 12.5 MHz processor, and the same CRT, key-
board, disc drives, backplane slots and interface as the Model 236A. It is
compatible with BASIC, HPL, Pascal, and single- or multi-user HP-UX.
It will support up to 1.54 Mbyte internal RAM. The Model 236CU also
has the 12.5 MHz processor, and features the same keyboard, color CRT,
interface, backplane slots and disc drives as the Model 236C. In addition
to BASIC and Pascal, it is also compatible with single- or multi-user HP-
UX. It will also support 1.54 Mbyte internal RAM.

Series 200 Bundied Systems
Model 216

The Model 216S has a 229mm_(S-inch) monochrome CRT with
400x300 %ra hics, detached keyboard, 384 Kbyte internal RAM, plus an
additional 128 Kbyte RAM (512 Kbyte total), and two backplane slots. It
is compatible with BASIC, HPL and Pascal. HP-IB and RS-232C inter-
faces are built in. An option (opt. 256) is provided to delete BASIC and
256K RAM if desired.

Model 217

The Model 217H includes the Model 217A base Sﬁ'stem, plus 512 Kbyte
Ram, the HP-HIL keyboard, and a 322mm (14-inch) monochrome moni-
tor with al ha{graphlcs composite video interface cards. It is compatible
with BASIC 3.0 and Pascal 3.0. Model 217L includes these features in
addition to a base system with 1 Mbyte RAM and single-user HP-UX.
Model 220

The Model 220S includes the Model 220A base Sﬁtem plus 2M HP-IB
cable, rack mount kit, HP 98203A keyboard and 3M extension cord, HP
98204A Composite Video Card set, and an additional 512 Kbyte RAM
(640Kb total). It includes BASIC 3.0 and Pascal 3.0.

The Model 220T is based on the Model 220U base system, includes
1.02 Mbyte RAM, and single- or multi-user HP-UX. It also includes the
HP 98204A keyboard, HP-IB interface, and Composite Video Card set. It
‘g?}lghzn 11-slot” backplane and is compatible with BASIC, Pascal and

Model 226

The Model 226S Computer includes the Model 226A base system, an
adgitsi(ﬁnﬁ 512 Kbyte RAM (640Kb RAM total), BASIC 3.0, Pascal 3.0
an .



Model 216

Model 236

The Model 236CS includes the Model 236C base color system,
with an additional 512Kb RAM (640Kb total), BASIC 3.0 and Pas-
cal 3.0. It has six backplane slots.

The Model 236S is based on the Model 236A, includes 512 Kbyte
additional RAM (640Kb RAM total), BASIC 3.0 and Pascal 3.0. Six
backplane slots are standard.

The Model 236T is based on the Model 236U, includes four back-
plane slots, 1.02 Mbyte RAM, and single- or multi-user HP-UX with
C, FORTRAN 77, and HP Pascal Compilers, MC68000 Assembler,
and Graphics/9000 DGL.

The Model 236CT is based on the Model 236CU base color system,
and includes 1.02 Mbyte RAM, single- or multi-user HP-UX with C,
FORTRAN 77, HP Pascal Compilers, MC68000 Assembler, and
Graphics /9000 DGL.

Model 237

The Model 237 is a high-performance graphics workstation featur-
ing high-resolution display and a 12.5 MHz processor. It provides the
power and speed required by engineers and scientists involved in labo-
ratory analysis, printed and integrated circuit board design, mathe-
matical modeling, statistics, and 2-D mechanical drafting.

The Model 237H features the 12.5 MHz processor with memory
management hardware and cache memory, a 431mm (17-inch)
monochrome display with 1024x768 resolution and bit-mapping ca-
pabilities, built-in HP-IB floating-point math hardware, the HP-HIL
keyboard, mouse, and 512 Kbyte RAM.

HP 9000 Series 200 Price
9816S Model 216S Computer w/BASIC §5.150
9817A Model 217A Computer 3.495
9817H Model 217H Computer w/512Kb RAM, key-

board and terminal 6.510

9817L Model 217L Computer w/1 Mb RAM, key-
board, terminal & single-user HP-UX. 9,495

9920A Model 220A Modular Computer 4,500
9920U Model 220U Modular Computer w/12.5 MHz

Processor 5.700
9920S Model 220S Modular Computer w/keyboard,

BASIC, Pascal, 640 Kb RAM 5,000
9920T Model 220T Modular Computer w/12.5 MHz

Processor, single-user HP-UX, keyboard 11,000

Multi-user HP-UX 12,500
9826A Model 226A Computer 9,535
9826S Model 226S Computer w/640 Kb RAM,

BASIC, Pascal, SRM 11.555
9836A Model 236A Computer 12,470

Model 217

9836C Model 236C Color Computer 15,590

9836U Model 236U Computer w/12.5 MHz Processor 13,5395
9836CU Model 236CU Color Computer w/12.5 MHz

Processor 16,685
9836CS Model 236CS Color Computer w/640 Kb

RAM, BASIC, Pascal 17510

9836S Model 236S Computer w/640 Kb RAM,
BASIC, Pascal 14,420

9836T Model 236T Computer w/12.5 MHz Processor,
1.02 Mb RAM, single-user HP-UX
Multi-user HP-UX

9836CT Model 236CT Color Computer w/12.5 MHz
Processor, 1.02 Mb RAM, single-user HP-UX
Multi-user HP-UX

9837H Model 237H Computer w/12.5 MHz
Processor, monitor, keyboard, 512Kb RAM, mouse

18,500
20,000

21.500
23.000

14,500

Languages and Operating Systems

HP 98601A ROM-based BASIC 2.0 Language System. Includes one
system ROM board, BASIC 2.0 Language Manual Kit, and BASIC
2.0 Utilities Pack.

HP 98602A ROM-based BASIC 2.0 plus extensions 2.1. Includes
one ROM board, BASIC 2.0 with Extensions Manual Kit and BA-
SIC 2.0 Utilities Pack.

HP 98603A ROM-based BASIC 4.0 Language System. Includes 1
ROM-based system board, HPL 4.0 Language Manual Kit and BA-
SIC 4.0 Utilities Pack.

HP 98604A ROM-based HPL 2.0 Language System. Includes one
system ROM board, HPL 2.0 Language Manual Kit, and HPL 2.0
Ultilities. (Not available for Models 220 or 236C).

HP 98613A RAM-based BASIC 3.0 Language System. Includes
system flexible disc and Language Extensions disc, BASIC 3.0 Lan-
guage Manual Kit, and BASIC 2.0 Utilities Pack.

HP 98613B RAM-based BASIC 4.0 Language System. Includes
system flexible disc and Language Extensions Disc, BASIC 4.0 Lan-
guage Manual Kit and BASIC 4.0 Utilities Pack.

HP 98614A RAM-based HPL 2.0 Language System. Includes Sys-
tem Flexible disc, HPL 2.0 Language Manual Kit, and HPL 2.0 Util-
ities Pack. (Not available for Models 220 or 236C).

HP 98615B RAM-based Pascal 3.0 Language System. Includes Sys-
tem Flexible disc set and Pascal 3.0 Language Manual Kit.

HP 98615C RAM-based Pascal 3.1 Language System. Includes sys-
tem flexible disc set and Pascal 3.1 Language Manual Kit.

HP 98670A Single-user HP-UX Operating System.

HP 98680A Multi-user HP-UX Operating System.

67

A




68

@

TECHNICAL COMPUTER SYSTEMS

Technical Computers
HP 9000 Series 200 (cont.)

Model 220

Languages and Operating Systems Price
HP 98601A ROM-based BASIC 2.0 $1.415
HP 98602A ROM-based BASIC 2.0 w/extensions

2.1 3,000
HP 98603A ROM-based BASIC 4.0 Language

System 2,500
HP 98604A ROM-based HPL 2.0 1,415
HP 98613A RAM-based BASIC 3.0 860
HP 98613B RAM-based BASIC 4.0 Language

System 860
HP 98614A RAM-based HPL 2.0 355
HP 98615B Pascal 3.0 995
HP 98615C RAM-based BASIC 4.0 Language

System 995
HP 98670A Single-user HP-UX 2,500
HP 98680A Multi-user HP-UX 4,000

Series 200 Interfaces

Interfaces for Series 200 computers include:

HP 50961A #200 Coax Adapter and Interface. Allows connection to
Shared Resource Management (SRM) system.

HP 98255A EPROM Card. Contains 16 sockets for EPROMS to
allow up to 256Kb of storage using INTEL 27128A EPROMs or
equivalent.

HP 98620B DMA Controller Card. Server has DMA built in.

HP 98622A GPIO Interface. Provides 16 bits of latched input and
output data for bidirectional information transfer, and permits in-
terfacing to GPIO-compatible equipment.

HP 98623A BCD Interface. Connects the Series 200 computer with
bit-parallel, digit-parallel, binary-coded decimal devices for data in-
put.

HP 98624A HP-IB Interface. Allows communication with as many
as [4 HP-1B compatible instruments.

HP 98625A/B High-speed Disc Interface for connection of disc
drives and other devices to Series 200/300 computers.

HP 98627A RGB Color Interface. Includes four BNC cables.

HP 98628A Data Communications Interface. Provides both protocol
management and electrical levels for asynchronous serial communi-
cations.

HP 98630A Breadboard Card. Allows the user to customize his own
interface cards. Provides the basic circuitry needed to interface to the
Series 200 backplane.

HP 98640A Analog-to-digital converter. Provides seven channels of
55,000-reading-per-second data acquisition.

HP 98641A RIJE Interface. Includes DTE (male cable).

HP 98644A Scrial Interface. Provides bit-serial communication be-
tween the Series 200 computers and asynchronous EIA RS-232C de-
vices.

HP 98691A Programmable Datacomm Interface. Provides broad ca-
pabilities that can be tailored to meet special datacomm and /or serial
interfacing needs.

HP 9888A Bus Expander. Provides a total of 16 additional card slots
for all Series 200 computers, with eight slots for either memory or
1/0 and eight slots for memory only.

Series 200 Interfaces Price
HP 50961A (opt. 200) SRM Coax Adapter and Inter-

face $945
HP 98255A EPROM Card 300
HP 98259A Magnetic Bubble Memory 1,900
HP 98620B DMA Controller Card 500
HP 98622A GPIO Interface 355
HP 98623A BCD Interface 385
HP 98624A HP-IB Interface 330
HP 98625A /B High-speed HP-1B Interface 605
HP 98627A RGB Color Interface 1,010
HP 98628A Data Communications Interface 485
HP 98630A Breadboard Card 320
HP 98640A Analog-to-Digital Computer 990
HP 98641A RIJE Interface 1,250
HP 98644A Serial Interface 190
HP 98691A Programmable Datacomm Interface 650
HP 9888A Bus Expander 3,530

System Software

Numerous software packages are available for the Series 200 com-
puters, including programs for computer-aided design, mechanical
engineering, mathematics and statistics, and project and office man-
agement.
HP 45413G/H Single-/Multi-user Calculator/ HP-UX. Provides the
functionality of an HP Series 10 calculator with HP’s popular calcu-
lator functions—math, statistics, trigonometry and financial.
HP 45420G/H Single-/Multi-user MemoMaker HP-UX. Word
processor for memos, business letters or reports.
HP 45438G/H Single-/Multi-user Management Solution/HP-UX.
Bundied Software package, includes MemoMaker, Multiplan and
MicroTrak at a 15% savings over the combined list price of the three
individual packs.
HP 45462B Picture Perfect™. Interactive graphics software that
transforms your data into pie, vertical bar, horizontal bar, line and
combined bar/line charts.
HP 45463B Diagraph™. Clip art software, allows you to create a
variety of professional-looking presentation aids, organizational
charts, flow charts, diagrams, forms, signs and word charts.
HP 45472B User-Definable Softkeys. Provides user-definable
softkeys, enhanced editing features and a caps lock indicator.
HP 45473G/H Single-/Multi-user Multiplan®/HP-UX. Electronic
worksheet designed for financial modeling, planning, forecasting and
other analytical tasks.
HP 45475B Games/200. Challenge your computer with Robot Tank
and Cribbage.
HP 454808 Data Grapher/200. A data analysis and display tool that
turns numbers into graphs and charts. Files can be merged with HP
TechWriter.
HP 45515G/H Single-/Multi-user TK!Solver®/HP-UX. Equation-
solving software package that allows you to solve complex mathemat-
ical models that cannot be easily done with programming languages,
calculators or spreadsheets.
HP 45516G TK!SolverPack®/HP-UX Financial Management.
Designed to work with TK!Solver. Models include compound interest,
net present value, debt service, cost of equity capital, financial state-
ment analysis, stock option pricing, bond swaps, convertible debt and
bond refunding decision.
HP 45517G TK!SolverPack®/HP-UX Mechanical Engineering.
Designed to work with TK!Solver. Includes elastic beam bending,
springs, area moment of inertia, Mohr’s circle, rotational systems,
heat transfer, fluid flow and hydraulics.
HP 45518G TK!SolverPack®/HP-UX Building Design and Con-
struction. Designed to work with TK!Solver. Models include beam
and column design, mortgages, payment on energy saving invest-
ments, heating costs and solar heat gain, construction cost estimation
and calculations for rafters and stairs.
HP 45519G TK!SolverPack®/HP-UX Introductory Science.
Designed to work with TK!Solver. Models include Chemistry, Biolo-
gy, Physics, Thermodynamics and population studies.



Model 226

HP 45524G/H Single-/Multi-user MicroTrak™ /HP-UX. Project
Management package, used to plan projects, coordinate resources,
track accompanying costs, evaluate ‘what-if* scenarios, quickly gen-
erate reports and easily print time-scaled schedules.

HP 45537B Graphics Editor/200. General purpose drawing tool for
creating charts and diagrams such as flowcharts, organizational
charts, process flow diagrams and text slides. Files can be merged
with HP TechWriter.

HP 455388 Text Editor/200. An easy-to-use text processor for cre-
ating reports, memos and high-quality letters.

HP 97038JA Context MBA™ . Performs electronic spreadsheet,
word processing, business graphics, telecommunications, and data
management.

HP 98305 Engincering Graphics System/200 (HP EGS/200) - A
computer-aided design and drafting system that allows you to create
schematics of electronic designs, printed circuit board artwork, 2D
mechanical drawings, and other engineering drawings.

HP 98360 HP-DRAFT. A very fast, flexible, general-purpose draft-
ing package with options for mechanical engineering drawings.

HP 98693A SRM Access Utilities for HP-UX. Allows Series 200
HP-UX systems to transfer files to/from the SRM system and to
chase SRM peripherals.

HP 987918 DEC™ VT100/HP2622 Emulator Software - Provides
emulation of Digital Equipment Corporation’s VT100, and HP
2392A terminals.

HP 98792 TEK™ 4010/HP 2622 Emulator Software - Provides em-
ulation of Tektronix 4010 graphics terminal and HP 2622 terminal.
HP 98795A IBM 3278 Emulator Software - Provides IBM™ 3278
Model 2 terminal emulation when used with the 98695A interface.
HP 98797 RJE Emulator for single-user HP-UX.

HP 98798 RJE Emulator for multi-user HP-UX.

HP 98815 Graphics Presentation - Produces bar, line, and pie charts,
and features four character fonts and seven color choices for paper or
overhead slides.

HP 98817 Project Management - Analyzes project networks using
CPM, PERT, and MPM techniques, with output in GANTT chart
form.

HP 98819 HP TechWriter. A Document Editor that allows you to
merge words and graphics in one document.

HP 98820A/B/C Statistics Library - Contains Part I and Part I,
including basic, general, and regression statistics, and an advanced
library of general statistics.

HP 98821 Numerical Analysis Library/200 - Has seven main sec-
tions; root finders, numerical intention, ode solvers, eigen and fourier
analysis and interpolation.

Series 200 System Software Price
HP 45413G Calculator/HP-UX 875
HP 45413H Calculator/HP-UX 150
HP 45420G MemoMaker®/HP-UX 195

Model 236

Model 237

HP 45420H MemoMaker®/HP-UX $395
HP 45438G The Management Solution/HP-UX 1118
HP 45438H the Management Solution/HP-UX 2.159
HP 454628 Picture Perfect™ *595
HP 45463B Diagraph™ *695
HP 45472B User-definable Softkeys 79
HP 45473G Multiplan®/HP-UX 345
HP 45473H Multiplan®/HP-UX 595
HP 45475B Games/200 49
HP 45480B Data Grapher/200 *295
HP 45481B Context MBA™ 793
HP 45515G TK!Solver®/HP-UX 499
HP 45515H TK!Solver®/HP-UX 999
HP 45516G TK!SolverPack®/HP-UX

Financial Management 125
HP 45517G TK!SolverPack®/HP-UX

Mechanical Engineering 125
HP 45518G TK!SolverPack®/HP-UX

Building Design and Construction 125
HP 45519G TK!SolverPack®/HP-UX

Introductory Science 125
HP 45524G MicroTrak™/HP-UX 775
HP 45524H MicroTrak™/HP-UX 1,550
HP 45537B Graphics Editor /200 *445
HP 45538B Text Editor/200 *275
HP 98305 HP EGS/200 10.000
HP 98360 HP-DRAFT 12,000
HP 98693A SRM Access for HP-UX Systems 500
HP 98791B DEC™ VT100/HP2622 Emulator Soft-

ware 500
HP 98792A TEK™ 4010/HP 2622A Terminal Emu-

lator 350
HP 98795A 3270 Display Station Emulator 300
HP 98797A RJE Emulator for single-user HP-UX 1.010
HP 98798A RJE Emulator for multi-user HP-UX 2,525
HP 98815 Graphics Presentation 756
HP 98817 Project Management 300
HP 98819 HP TechWriter 795
HP 98820A Statistics Library 1.500
HP 98820B Statistics Library Part [ 925
HP 98820C Statistics Library Part II 750
HP 98821 Numerical Analysis Library/200 500

*Runs on Series 300 with compatibility hardware. See the following section for more Series 300
software and hardware.

Context MBA™ is a trademark of Context Management Systems.

DEC™ is a trademark of Digital Equipment Corporation.

TEK™ is a trademark of Tektronix Corporation.

IBM™ is a trademark of International Business Machines.

Picture Perfect™ is a trademark of Computer Support Corp.

Diagraph™ is a trademark licensed to Computer Support Corp.

TK!Solver & TK!SolverPack are registered trademarks of Software Arts, Inc.

Multiplan is a registered trademark of MicroSoft Corp.

MicroTrak is a trademark of SofTrak Systems
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TECHNICAL COMPUTER SYSTEMS

Technical Computers
HP 9000 Series 300

Series 300 with Board Options

HP 9000 Series 300

The new Series 300 is a modular family of high performance tech-
nical workstations designed for instrument control and computer
aided design applications. Series 300 was developed with maximum
flexibility in mind, allowing users to build a system directly in rela-
tionship to their needs. Two levels of product structure are available:
a full range of Mix-and-Match component products, making it feasi-
ble to custom-tailor a product, and Bundled systems for choosing an
appropriate system with minimal time invested.

The two CPU’s offered are based on the Motorola MC68010
(Model 310) and MC68020 (Model 320) with a 32-bit internal archi-
tecture. Users may choose from five bit-mapped display offerings with
low or high resolution monochrome and color.

Series 300 can boast high speed and excellent performance from
tow end to high end.

Individual Modular Components

The following components are designed for use in Mix-and-Match
configurations. For peripheral compatibility information see the In-
terfacing Summary, page 83.
SPUs
Model 310

HP 98561 A Model 310 SPU with 10 MHz 68010 processor. In-
cludes 1 Mbyte built-in RAM, HP-IB, RS-232, audio, HP-HIL and
512x400 B/W bit-mapped display interfaces. A battery-backed real-
time clock is standard. Box includes slot for CPU board and slot for
display board, plus 4 [/O slots for additional memory or 1/O cards.
Keyboard and monitor are not included.
Model 320

HP 98561B Mode! 320 32-bit SPU with 16.6 MHz 68020 proces-
sor board which includes a 16 Kbyte cache and MC68881 floating
point coprocessor. The SPU box also contains the HP-IB/HP-
HIL/RS-232 battery-backed real-time clock interface card and 1
Mbyte RAM card. Two DIO slots are available for adding additional
memory or [/O. Keyboard, video board and monitor must be ordered
separately.
Bit-Mapped Displays

HP 98542A Medium Resolution monochrome bit-mapped video

board. 512x400 pixels displayed.

HP 98543A Medium Resolution color bit-mapped video board.

512x400 pixels, 16 colors.

HP 98544A High Resolution monochrome bit-mapped video

board. 1024x768 pixels displayed.

HP 98545A High Resolution color bit-mapped video board.

1024x768 pixels, 16 colors.

HP 98546A Medium Resolution B/W alpha/graphics video board

set for Series 200 display compatibility. 512x390 graphics pixels.

Monitors
HP 35731A/B 127 Monochrome Monitor, 60 Hz, 115 VAC, for
use with 98542A video board or 98561 A video output.
HP 35741A/B 12" Color Monitor, 60 Hz, 115 VAC, for use with
98543 A video board.
HP 98781A 17” High Resolution Monochrome Monitor, 60 Hz,
115 VAC, for use with 98544A video board.
HP 98782A 19" High Resolution Color Monitor, 60 Hz, 115 VAC,
for use with 98545A video board and 98700H Graphics Display
System.

HP-HIL Input Devices
HP 35723A HP-HIL Touchscreen bezel. For 12” monitors 35731 A
and 35741A.
HP 46020A HP-HIL Keyboard. U.S. ASCII version.
HP 46060A HP-HIL Mouse.
HP 46081A HP-HIL ID Module.
HP 46082A/B 15/30 Meter Remote Extension.
HP 46083A HP-HIL Knob.
HP 46084A HP-HIL Security ID Module.
HP 46085A HP-HIL Control Dial Box.
HP 46086A HP-HIL 32-Button Box.
HP 46087A HP-HIL Digitizer, ANSI A/ISO A4-size. Opt. 001
adds the 46089 A 4-button cursor w/crosshair.
HP 46088A HP-HIL Digitizer, ANSI B/ISO A3-size. Opt. 001
adds the 46089A 4-button cursor w/crosshair.
HP 46088A 4-button cursor for 46087/88.

Upgrades
HP 98242A 1/0 Card Cage Upgrade Kit. Four slot /O card cage
for 98561 A having no built-in I/O (opt. 004).
HP 98243A Series 300 Processor Upgrade Kit. Includes HP-
IB/HP-HIL/RS-232/battery-backed real-time clock interface
card.
HP 98568A Direct connect passive I/O expander for Series 300
SPUs. Attaches directly to 98561 A/B adding 8 I/0 slots for addi-
tional memory, 1/O or accessory cards.
HP 98701A Additional four planes of graphics memory for the
9870CH.
HP 98710A Graphics Accelerator for the 98700H.

Series 300 Modular Components Price
HP 35723A HP-HIL Touchscreen Bezel $300
HP 35731A/B 12" Monochrome Monitor $325
HP 35741A/B 12" Color Monitor $995
HP 46020A HP-HIL Keyboard $225
HP 46060A HP-HIL Mouse £148
HP 46081A HP-HIL ID Module $205
HP 46082A/B 15/30 Meter Remote Extension $720/51.010
HP 46083A HP-HIL Knob $170

HP 46084A HP-HIL Security 1D Module $150



Series 300 and Display Options

HP 46085A HP-HIL Control Dial Module
HP 46086A HP-HIL 32-Button Box
HP 46087A HP-HIL, Digitizer, Ansi A/ISO A4 2
HP 46088A HP-HIL Digitizer, ANSI B/ISO A3-size EEIRTAE
HP 46089A 4-button Cursor w/crosshair R
HP 98242A 1/0 Card Cage Upgrade Kit
HP 98243A Series 300 Processor Upgrade Kit
HP 98256A 256 Kbyte RAM Card
HP 98257A 1 Mbyte RAM Card with Parity Check
HP 98542A Medium-resolution Monochrome Video
Board ERIVY
HP 98543A Medium-resolution Color Video Board Catn
HP 98544A High-resolution Monochrome Video
Board
HP 98545A High-resolution Color Video Board
HP 98546A Display Compatibility Interface
HP 98561A SPU w/10 MHz MC68010 Processor,
Opt. 001/002/003 47T
HP 98561B 32-bit SPU w/16 MHz MC68020
Processor Board C1ROD
HP 98568A Direct Connect Passive [/O Expander

HP 98701A Additional Graphics Memory 2740
HP 98781A 17 High-resolution Monochrome Moni-

tor =00
HP 98782A 19” High-resolution Color Monitor AR

Series G060 Bundiea Sl
HP 98580A - Measurement Automation System

Based on Model 310, offers 1| Mbyte RAM standard, 35731A 12~
monochrome monitor, 46020A Keyboard, BASIC 4.0. Includes a 10
MHz MC68010 Processor, HP-IB, RS-232, HP-HIL and medium
resolution monochromatic video interfaces, battery-backed real-time
clock, four slot card cage for additional memory, 1/O and access
cards.
HP 98581A - Entry Design Automation System

Based on Model 310, consisting of 98561 A SPU opt. 003, 98543A
medium resolution color Video Board, 35741A 12” Color Monitor,
46020A Keyboard. Includes 2 10 MHz MC 68010 processor with a
built-in 1 Mbyte RAM, HP-IB, RS-232, HP-HIL Interfaces, bat-
tery-backed real-time clock, a four-slot card cage for additional mem-
ory, I/O and accessory cards.
HP 98582A - High Performance Computer Aided Engineering
System

Based on Model 320, high resolution monochrome system consist-
ing of 98561B SPU, 98257A RAM Card, 98544A high resolution
monochrome Video Board, 98781 A 17-inch monochrome monitor,
46020A Keyboard. Included 2 Mbytes RAM, HP-IB, RS-232, HP-
HIL interfaces, battery-backed real-time clock, one I/O card slot is
available for adding a memory, [/O or accessory card.

HP 98583A - High Performance Design Automation System

Based on Model 320, high-resolution Color system consisting of
98561B SPU, 98545A high resolution color video board, 98782A 19”7
color monitor, 98568A 8-slot expander, 98620B DMA controller,
98625A high-speed disc interface, 46020A HP-HIL keyboard,
46081A 2.4 meter HP-HIL extension. Includes 16.6 MHz MC68020
processor with 2 Mbytes RAM, HP-IB, RS-232, HP-HIL interfaces,
battery-backed real-time clock, seven available 1/0O card slots for ad-
ditional memory, I/O and accessory cards.

Series 300 Bundled Systuinis Frige
HP 98580A Measurement Automation System : Y
HP 98581A Entry Design Automation System RN
HP 98582A High-performance Software Engineering

System . 3
HP 98583A High-performance Design Automation

System

Languages and Operating: =ysioms
BASIC, Pascal, and HP-UX run on all Series 300 and 200 systems.
HP-UX:

HP 97033A Multi-user HP-UX 5.0 Operating System. Includes
HP Windows/9000, Personal Applications Manager (PAM), C
Compiler, FORTRAN 77 Compiler, Pascal Compiler, MC680X0
Assembler, Symbolic Debugger, RS-232 Data Communications, De-
vice [/O Library, Starbase Graphics Library and DGL /AGP Graph-
ics Library.

HP 98515A Single-user HP-UX 5.1 Application Execution Envi-
ronment. Includes HP-UX kernel, installation software, HP Win-
dows /9000 and Personal Applications Manager (PAM).

HP 98517A/97A HP-UX 5.1 Programming Environment. In-
cludes commands, C Compiler, MC680X0 Assembler, Symbolic
Debugger, RS-232 Data Communications, Device 1/O Library and
Starbase Graphics Library. Requires 98515A for single-user only.

HP 98518A/98A HP-UX FORTRAN 77 Compiler. Requires
98517A/97A.

HP 98519A/99A HP-UX Pascal Compiler. Requires
98517A/97A.

HP 98520A/600A HP-UX DGL/AGP Graphics Library. Re-
quires 98517A/97A.

HP 98693A SRM Access Utilities for HP-UX

HP 98797A/98A RIJE Software for HP-UX
BASIC 4.0 Language System:

HP 98603A ROM-based BASIC 4.0 Language System. Includes
one ROM board, BASIC 4.0 Manual Kit, and BASIC 4.0 Utilities
Pack.

HP 98613B RAM-based BASIC 4.0 Language System. Includes
one system disc set, BASIC 4.0 Utilities Pack and manuals.

Pascal 3.1 Language System:

HP 98615C RAM-based Pascal 3.1 Language System. Includes

system disc set and Pascal 3.1 Manual Set.
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TECHNICAL COMPUTER SYSTEMS

Technical Computers
HP 9000 Series 300 (cont.)

Series 300

Series 300 with Expander and HP 9133

Languages and Operating Systems Price
Single Multi

HP 97033A HP-UX 5.0 Operating System  $ $ 4,000
HP 98515A HP-UX 5.1 Application

Execution Environment 350
HP 98517A/97A HP-UX 5.1

Programming Environment 900 1,440
HP 98518A /98A HP-UX 5.1 FORTRAN

77 Compiler 500 800
HP 98519A/99A HP-UX 5.1 Pascal

Compiler 500 800
HP 98520A/600A HP-UX 5.1

DGL/AGP Graphics Library 1,000 1,600
HP 98603A ROM-based BASIC 4.0

Language System 1,860
HP 98613B RAM-based BASIC 4.0

Language System 860
HP 98615C RAM-based Pascal 3.1

Language System 995
HP 98693A SRM access Utilities for

HP-UX 500 500
HP 98797A/98A RIJE Software for

HP-UX 1.010 2,525

Series 300 Interfaces

Interfaces for the Series 300 include:
HP 50961A #200 SRM Coax Interface. Allows connection to
Shared Resource Management (SRM) system.
HP 98253A EPROM Programmer Interface. Includes EPROM
Programmer Card for instaﬁation in any HP-DIO backplane slot.
HP 98255A EPROM Card. Contains 16 sockets for EPROMs to
allow up to 256 Kb of storage using INTEL 27128A EPROMs or
equivalent.
HP 98256A 256 Kbyte RAM Memory Card. No cabling require-
ments.
HP 98257A | Mbyte RAM Card. No cabling requirements
HP 98259A 128K Bubble Memory Interface. Non-volatile memo-
ry. Appears to be a flexible disc to the operating systems supporting
1t

HP 98287A Interface to connect the Series 300 with the 98700H.
HP 98568A Series 300 Bus Expander

HP 98620B 2-channel DMA controller

HP 98622A GPIO Interface. Provides 16 bits of latched input and
output data for bidirectional information transfer, and permits in-
terfacing to GP1O-compatible equipment.

HP 98623A BCD Interface. Connects the Series 300 computers
with bit-parallel, digit-parallel, binary-coded decimal services for
data input.

HP 98624 A HP-IB Interface. Allows communication with as many
as 14 HP-1B compatible instruments.

HP 98625A/B High Speed Disc Interface for connection of disc
drives and other HP-IB devices to Series 200/300.

HP 98626A/44A RS-232C Serial Interface. Used for simple asyn-
chronous 1/0 applications.

HP 98627A RGB Color Video Output Interface

HP 98628A Data Communications Interface. Provides both proto-
col management and electrical levels for asynchronous serial com-
munications.

HP 98629A SRM Interface

HP 98630A Breadboard Interface. Provides backplane buffering
circuits and dual-inline holes for user-mounted circuit components.
HP 98633A 6944A Multiprogrammer Interface.

HP 98635A Floating Point Math Board.

HP 98640A Analog-to-Digital Card (ADC). Provides seven chan-
nels of 55,000-reading-per-second data acquisition.

HP 98641A RIJE 2780/3780 Interface. Can emulate IBM
2780/3780 when used with the 98797/98A /R /M software in an
HP-UX system and a synchronous modem.

HP 98642A 4-port RS-232C MUX Interface. Includes 3 direct
connect and 1 modem port for use with Series 200/300 HP-UX op-
erating systems.

HP 98643A IL.AN/300 link with ThinMAU (requires
50951A{\?2A), Connects Series 300 to IEEE 802.3 10 Mb/second
ThinLAN.

(Opt. 241) Delete ThinMAU and Tee Connector.

HP 98644A RS-232C Serial Interface. Provides bit-serial commu-
nication between the Series 200/300 computers and asynchronous
EIA RS-232C devices.

HP 98690A PDI Development Package for 98691A.

HP 98691A Programmable Datacomm Interface. Provides broad
capabilities that can be tailored to meet special datacomm and /or
serial interfacing needs.

HP 98695A 1BM 3270 Coax Interface. Allows Models
216,/220/236 to connect to an IBM-compatible 3270 controller.
HP 9888A HP-DIO Bus Extender. Provides total of 16 additional
card slots for Series 200/300 with eight slots for either memory or
1/0 and eight slots for memory only.

Series 300 Interfaces Price
HP 50961A (opt. 200) - Resource Management Coax

Adapter & Interface for Series 200 Systems $945
HP 98253A EPROM Programmer Interface 1.500
HP 98255A EPROM Card 300
HP 98256A 256 Kbyte RAM Card 600
HP 98257A 1 Mbyte RAM Card 2,000
HP 98259A 128 Kbyte Magnetic Bubble Memory

Card 1.900
HP 98287A 98700H Interface 655
HP 98568A Series 300 Bus Expander 1,900
HP 98620B 2-channel DMA Controller Card 500
HP 98622A 16-bit GPIO Interface Card 355
HP 98623A 43-line BCD Interface Card 385
HP 98624A HP-IB Interface 330
HP 98625A High Speed HP-IB Disc Interface 605
HP 98626A RS-232 Serial Interface 380
HP 98627A RGB Color Video Output Interface 1,010

HP 98628A Datacomm Interface 485



Expanded Series 300 with Optional Peripherals

HP 98629A SRM Interface 655
HP 98630A Breadboard Interface 320
HP 98633A 6944A Multiprogrammer Interface 350
HP 98635A Floating Point Math Card 975
HP 98640A 7-channel ADC Interface 990
HP 98641A IBM™ RJE 2780/3780 Interface 1,250
HP 98642A 4-port RS-232C MUX Interface 600
HP 98643A LAN/300 Link 1,300
HP 98644A RS-232C Serial Interface 190
HP 98690A PDI Development Package for 98691A 405
HP 98691A Programmable Datacomm Interface 650

Series 300 Networking

LAN:
HP 50951A/52A NS/9000 Series 300 Networking Software for
HP-UX. Requires 98643A LAN/300 interface.

SRM Servers:
HP 50960S SRM Server System. Includes 50960A server, 82913 A
monitor, 98619A SRM operating system, and 46020A keyboard
(U.S. ASCII version only).
HP 50960A SRM Server. Includes 98619A operating system,
50961 A Opt. 200 coax adapter and interface, interfaces for video
monitor and keyboard, CPU, '2 Mbyte RAM memory, DMA, HP-
IB in 325mm-wide case.
HP 98619A SRM Operating System. Includes software and manu-
al. Requires 50960A /S or 9920A Opt. 500 configurations. Must or-
der opt. 022, software on '/4” cartridge tape, or opt. 001, upgrade
from previous SRM operating system.
HP 9920A SRM Server System. Opt. 500 Includes: Model 220
computer, 98256A 256 Kb RAM boards, 98620B DMA Controller
board, 98625A high-speed HP-1B interface, 98203A keyboard,
98204A composite video interface, 98028A SRM multiplexer,
98629A SRM interface, & 98619A SRM operating system. Also
requires 82912A /13A monitor.

SRM Workstation Hardware:
HP 50961A SRM Coax Adapter and Interface. Includes Series 300
SRM interface card, coax adapter and BNC T-connector. Requires
coax adapter on server and RG58C /U coax cables w/BNC connec-
tors.
HP 98629A SRM Interface. Requires 98028A Multiplexer for ev-
ery four workstations and 97061 cables for each workstation.

SRM Workstation Software:
HP 98693A SRM Access Utilities for HP-UX. Opt. 022 on 4"
tape cartridge, opt. 045 on 3" flexible disc.

Series 300 Networking Price
HP 50960A SRM Server $6,445
HP 50960S SRM Server System 6,995
HP 50961A SRM Coac Adapter and Interface 945

HP 98619A SRM Operating System 2.000
HP 98629A SRM Interfacc 945
HP 98693A SRM Access Utilities for HP-UX 500
HP 9920A SRM Server System 4.500

Option 500 5,500

Series 300 System Software
Most of HP’s popular software packages run on the Series 300 us-
ing the Display Compatibility Interface. In addition, some of the
packages have been ported to run on the Series 300 without the com-
patibility interface. In these ported programs, the code has been
translated for HP’s BASIC 4.0 and Pascal 3.1.
HP 45462B Picture Perfect™. Interactive graphics software that
transforms your data into pie, vertical bar, horizontal bar, line and
combined bar/line charts.
HP 45463B Diagraph™. Clip art software that allows you to create
a variety of professional-looking presentation aids, organizational
charts, flow charts, diagrams, forms, signs and word charts.
HP 45480B Data Grapher/200. A data analysis and display tool
that turns numbers into graphs and charts. Files can be merged with
HP TechWriter.
HP 45481B Context MBA™. Performs financial analysis, word
processing, business graphics, telecommunications and data man-
agement.
HP 45537B Graphics Editor/200. A general purpose drawing tool
for creating charts and diagrams such as flowcharts, organization
charts, process flow diagrams and text slides. Files can be merged
with HP TechWriter.
HP 45538B Text Editor/200. An easy-to-use text processor for cre-
ating reports, memos and high-quality letters.
HP 98791B HP 2392A & VT100 Terminal Emulator*. Allows HP
Series 200/300 WS to I/F to DEC Host. Includes most features of
full screen editor. Runs on Pascal 2.0.
HP 98792A TEK 4010/HP 2622A Terminal Emulator**. Enables
Series 200 listed to emulate whether a Tektronix 4010 terminal or
an HP 2622A terminal is used.
HP 98305A HP EGS/200*. Allows user to create schematics of
electronic designs, printed circuit board artwork, 2D technical
drawings and other engineering drawings.
HP 98815A HP Graphics Presentation/200. Produces bar, line and
pie charts. Features four character fonts and can produce 1-7 color
output on paper for overheads.
HP 98817A HP Project Management/200. Performs PERT,
CPM, and MPM network analysis. Produces GANTT chart out-
put.
HP 98819A HP TechWriter*. A low-cost document editor that
eliminates the need for technical professionals to manually “cut and
paste” pictures into memos and documents.
HP 98820A HP Statistics Library/200. Broad statistics program
including basic statistics and data manipulation, regression, general
statistics and analysis of variance.
HP 98821A HP Numerical Analysis Library 200. Has seven main
sections - root finders, numerical integration, ode solvers, eigen and
fourier analysis and interpolation.

Series 300 System Software Price
HP 45462B Picture Perfect™ $395
HP 45463B Diagraph™ 655
HP 45480B Data Grapher /200 285
HP 45481B Context MBA™ 795
HP 455378 Graphics Editor/200 445
HP 45538B Text Editor/200 275
HP 98791B HP 2392A/VT100 Terminal Emulator* 250-300
HP 98792A TEK 4010/HP 2622A Terminal Emula-

tor** 350
HP 98305A HP EGS/200* 10,000
HP 98815A HP Graphics Presentation/200 750
HP 98817A HP Project Management /200 500
HP 98819A HP TechWriter* 795
HP 98820A HP Statistics Library/200 1,500
HP 98821A HP Numerical Analysis Library/200 300

*Package requires the use of the Series 200 ID PROM.
**Requires the use of a non-HP-HIL keyboard.

Picture Perfect is a trademark of Computer Support Corp.
Context MBA is a trademark of Context Management Systems
Diagraph is a trademark licensed to Computer Support Corp.
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Model 520

HP 90G% Seres 544

The HP 9000 Series 500 is HP’s 32-bit computer line and is one of
the most powerful computers for its size. For applications which re-
quire 32-bit ‘number-crunching’ and speed, the Series 500 offers the
alternative to a super mini-computer or mainframe. Three-dimen-
sional modeling, finite element analysis, complex mathematical mat-
rices, integrated/printed circuit design and analysis, mechanical
drafting and design, noise and stress analysis, and software engineer-
ing are a few of the applications for which the Series 500 can be used.

The Series 500 computers are available as either an integrated
workstation featuring graphics display on your choice of terminals, a
keyboard and mass storage (Model 520), or a component configura-
tion (Model 550) that permits selecting the peripherals you need.

The Series 500 computers include Models 520 and 550 (ordered as
9020 and 9050).

Saries 5006 Bosy Sysiso
Model 520

Model 520 is a compact workstation, suitable for desk or table top.
With integrated mass storage and choice of CRT, the Model 520 is a
“mainframe on a desk” that can solve the entire range of engineering
and scientific problems. All of the Model 520s feature an integrated
keyboard, 12 slot memory/processor module, 2 Mbyte RAM, a 4-slot
backplane and an integrated 5-'/s inch flexible disc drive. The Model
520s are compatible with BASIC or HP-UX.

Model 520A features a 310mm (12-inch) standard color CRT with
512x390 graphics and 4,096 color shades. Model 520B has a high
performance 310mm (12-inch) monochrome CRT with 560x455
graphics. Model 520C features a high performance 330mm (13 inch)
color CRT with 560x455 graphics and 8 true colors with 4,913
dithered colors. Built-in options for Models 520A/B/C include addi-
tional CPUs, additional RAM, additional IOPs (for I/O expanders),
10 Mbyte Winchester disc, 400 1pm thermal printer, and light pen.
Model 550

The new Model 550 is a high performance, full 32-bit computer
with the power to handle complex design problems in a locally man-
aged environment. It provides the freedom of high performance and
real-time accuracy, right on your desktop. Teamed with key applica-
tion software and networking, the powerful new Model 550 can helpa
design team shorten the design cycle, thereby maintaining a competi-
tive edge through timely introduction.

Built-in options for the Model 550 include additional CPUs, RAM
and IOPs for almost unlimited capacity, providing the latitude to
change or modify as need dictates.

In addition, Model 550 is the cornerstone for a system which can
include one or more ultra high-performance multi-user HP 98700H
Graphics Display Stations. Such a system combines mainframe per-
formance, floating point computation and support of multiple high-
performance graphics stations, all in a controlled, networked environ-
ment that responds as well as a single-user system.

Sernes 200 Zuadien ol
Model 520

Models 520AS and 520AT are based on the Model 5204, include
the standard color CRT, and are compatible with BASIC or HP-UX.
Model 520AS includes 2 Mbytes of RAM, the 97093A Winchester

10 Mbyte fixed disc, integrated 97090A thermal printer, BASIC 3D
Graphics, and BASIC language system. It is compatible with single-
user HP-UX.

The Model 520AT has 2 Mbytes of RAM, integrated thermal
printer, the 27100A HP-IB interface, single-user HP-UX, FOR-
TRAN 77, C, Pascal Compilers and Graphics/9000 DGL/AGP. It is
compatible with the BASIC operating system.

Model 550

The Model 550AM is based on the Model 550A and includes 2
Mbytes of RAM (up to 10 Mbytes total in 2 Mbyte increments, or up
to 5 Mbytes of high-speed RAM in 512 Kbyte increments), built-in
HP-IB Interface (standard), the 27130A 8-channel multiplexer,
Multi-user HP-UX, Fortran 77, C, Pascal Compilers and Graph-
ics/9000 DGL/AGP.

The Model S50AT is based on the Model S50A system and in-
cludes 2 Mbytes of RAM (up to 10 Mbytes of standard RAM total in
2 Mbyte increments, or up to S Mbytes of high speed RAM in 512
Kbyte increments), built-in HP-IB Interface (standard), the 27130A
8-channel multiplexer, Single-user HP-UX, Fortran 77, C, and Pas-
cal Compilers and Graphics/9000 DGL/AGP.

A complete line of peripherals is available for interfacing to Series
500 computers. For a list of supported peripherals, refer to the periph-
eral interfacing table on page 83.

HP S Smmgy D00
9020A Model 520A Computer w/standard color CRT
9020B Model 520B Computer w/monochrome CRT
9020C Model 520C Computer w/high performance

color CRT 50000
9020AS Model 520AS Computer w/standard color

CRT, BASIC 23430
9020AT Model 520AT Computer w/standard color

CRT, single-user HP-UX 32,500
9050A Model 550A i 5
9050AM Model 55S0AM
9050AT Model 5SS0AT

Frice
£30.900
315,000

Langu oo snd D 3
HP 97050 Smgle user Basic for the Model 520. Multi-tasking us-
ing internal 10 Mbyte disc as system disc.

HP 97070/80 - Single- /Multi-user FORTRAN 77 Compiler. For
HP-UX systems only, offering full implementation of the latest
ANSI standard plus MIL-STD 1753 and other extensions.

HP 97072/82 - Single- /Multi-user RJE software. Allows for batch
data transmission to another computer using IBM 2780/3780 binary
synchronous protocol

HP 97079/89 - Single-/Multi-user, multi-tasking HP-UX operat-
ing system for Models 530, 540 and 550.

HP 97086 - HP 1000 to 9000 Applications Migration. Used to
transport programs from an HP 1000 RTE-6/VM system to an HP
9000 HP-UX system.

Latiguage s end Jpeiar L yei s Price
HP 97050A Single-user BASIC for Model 520 (must

specify medium) L2500
HP 97070 Single-user HP-UX for Model 520 2.020
HP 97071 Single-user Fortran 77 Compiler for HP-

UX systems 2020
HP 97072 Single-user Pascal Compiler for HP-UX

systems 020
HP 97079 Single-user HP-UX for Models

530/540/550 2020
HP 97080 Multi-user HP-UX for Model 520 5.000
HP 97081 Multi-user Fortran 77 Compiler for HP-

UX systems 4200
HP 97082 Multi-user HP Pascal Compiler for HP-

UX systems 4,200
HP 97086 HP 1000 to 9000 Applications Migration 1010

HP 97089 Multi-user HP-UX for Models
530/540/550 <000



Model 550

Series 500 Interfaces
The following interfaces and memory enhancements are available
for the Series 500 computers:
HP 2285A - Local Area Network (LAN) - Consists of a self-
contained Ethernet interfacing box, tranceiver, HP-IB interface
and software to provide an Ethernet switching interface between
Series 500 computers.
HP 27110A - HP-IB Interface. Allows communication with as
many as 31 HP-1B-compatible device addresses and 15 standard
device loads.
HP 27112A - GPIO Interface. Provides 16 bits of latched input and
output data for bidirectional information transfer, and permits in-
terfacing to GP1O-compatible equipment.
HP 27116A - HP-CIO Service Extender. Extender card for out-of-
card-cage access to an operating HP-CIO Interface card.
HP 27122A - RJE Interface. Used by HP-UX 97077/87 software
for batch data transmission to another computer using IBM
2780/378 /binary synchronous protocol.
HP 27125A - LLAN Interface. Provides connection to IEEE 802.3
or Ethernet LAN. Requires HP 30241 A Medium Access Unit and
HP 92254 Attachment Cable.
HP 27128A - ASI Interface. Single channel asynchronous interface
for linking to an RS-232C-compatible device.
HP 27130A - Eight-channel Multiplexer Interface. Supports up to
eight RS-232C-compatible devices.
HP 50961A (opt. 500) - SRM Interface. Used by BASIC and HP-
UX software for access to shared discs, printers, and plotters on
Shared Resource Management (SRM) system.
HP 97060 - Graphics Processor. An intelligent external graphics
processor offering full access to a 1,024x768x8 graphics display sys-
tem.
HP 97062A - RGB Interface. Color video interface used by BASIC
97052, HP-UX 97074 /84, and Graphics software 97075/85 to dis-
play color graphics in an external CRT monitor.
HP 98700H (opt. 050) - Interface to connect 98700H to Model
550.
HP 98710A - Graphics Accelerator.

Series 500 Interfaces Price
HP 27110A HP-IB Interface $1,010
HP 27112A GPIO Interface 700
HP 27116A HP-CIO Service Extender 400
HP 27122A RJE Interface 2,115
HP 27125A LAN Interface 2,200
HP 27128A ASI Interface 910
HP 27130A 8-Channel Multiplexer Interface 2,100
HP 50961A (opt. 500) - SRM Coax Adapter and

Interface 2,395
HP 97062A RGB Interface 2,520
HP 98700H (opt. 050) - Model 550 Interface 15,000
HP 98710A Graphics Accelerator 7.310

System Software
All Series 500 computers can be configured to run BASIC and HP-
UX, allowing access to the following applications software:
BASIC:
HP 97052 - BASIC 2D/3D Graphics. This package provides high
performance graphics for the engineer or scientist and includes a
comprehensive set of viewing and clipping functions.
HP 97053 - IMAGE/9000 DBMS. This package features two
levels of data objects and data retrieval, and puts a user-friendly,
interactive interface between the user and the data base.

Rack-mounted Model 550 with Peripherals

HP 97056 - BASIC Asynchronous Terminal Emulator - The emu-
lator package offers a simple, convenient method to link Series 500
machines to a host computer.
HP 97058 - Shared Resource Management software. SRM soft-
ware allows Series 500 BASIC computers and peripherals to be
linked together in a local area network.
HP-UX:
HP 50953 - N /S 9000 Software for single-user HP-UX Series 500
systems. Provides access to IEEE 802.3 LAN and HP AdvanceNet
communication service.
HP 50954 - N/S 9000 Software for multi-user HP-UX systems,
see HP 50953.
HP 79300S/M - MUSE™ Word Processor - A technical word
processor providing office-grade word processing for the scientist
and engineer.
HP 97074/84 - Graphics 9000/DGL - Fundamental device-inde-
pendent graphics system.
HP 97075/85 - Graphics 9000/AGP - Advanced interactive
graphics systems consisting of a set of procedures called from an
application program.
HP 97076 - HP-UX Async Communications Software - Provides a
convenient method of linking Series 500 computers to other HP-UX
systems, System III Unix Systems, and remote host computers.
HP 97077/87 - Series 500 HP-UX RJE Emulator. Single/Multi-
user software enables the Series 500 to communicate with remote
computers and peripherals that support IBM 2780/3780 RJE data
transmission protocols.
HP 98694A - SRM Access Utilities for HP-UX. Allows Series 500
HP-UX systems to transfer files to/from the SRM system and to
share SRM peripherals.
Additional software packages are available through Hewlett-Packard’s arrangement with third-
party software suppliers.
UNIXis a registered trademark of AT&T Bell Labs.
SOFTQOL®, FPE™, CCC™, and CC™ are trademarks of Softool Corporation.
MUSE™ is a trademark of MARC Analysis Research Corporation.
VAX™ is a trademark of Digital Equipment Corporation,

Series 500 System Software Price
HP 79300MA Muse Word Processor $2.723-10,090
HP 97052A BASIC 3-D Graphics 1.200
HP 97053A IMAGE/QUERY 9000 DBMS 1.200
HP 97056A BASIC Asynch Terminal Emulator 505
HP 97058A SRM for BASIC systems 200
HP 97074A /84A Graphics 9000/DGL 800/2,000
HP 97075A/85A Graphics 9000/ AGP 1,6060/4.000
HP 97076A Asynch Datacomm for HP-UX systems 505

HP 97077/87A Series 500 HP-UX RJE Emulator 2,026/5.045
HP 98694A SRM Access for HP-UX systems 500
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Technical Computers
Networking - An Overview

HP Networking
HP networking is an effective means of harnessing and controlling

the vast amounts of data created in companies using different vendors

with different equipment. Our strategy allows these companies to ac-
cess and manipulate data throughout their entire computing network.

By addressing key issues, HP has developed a long-term networking

strategy that satisfies all your communication needs.

e Transparency: We strive to create networks so completely trans-
parent that the user will have the same capabilities on a remote
system that are available on a local system.

e Flexibility: A broad range of data communication alternatives for
both local and remote communication, combined with a variety of
upgrades, provide the flexibility to enlarge or modify as need dic-
tates. This provides true, long-term investment protection.

o Industry Standard Design: The end goal of industry standard is
also the main objective of networking: achieving interconnectivity
between different equipment from different vendors. Any effective
networking solution is built and designed with a firm commitment
to industry standard.

o Reliability: A networking solution is only as good as the company
that develops, sells and services it.

By addressing these key issues, Hewlett Packard provides a well-
balanced, workable networking solution that lets you move and man-
age information from workstation to workstation, from department to
department or throughout an entire company. It addresses the
networking needs of today and tomorrow, providing a total solution
that grows with your company.

HP AdvanceNet

HP’s strategy for networking, called HP AdvanceNet, will eventu-
ally link all major HP computer systems with each other, with HP
personal computers, and with computers made by other manufactur-
ers. It is being implemented under the industry standard Local Area
Network (LAN) specified by IEEE 802.3. This is already available
on the HP 9000 Series 500 and HP 3000s.

HP AdvanceNet offers price/performance alternatives for creating
cost-effective networks now, with upgradeability and connection al-
ternatives inherent in its architecture for investment protection in the
future.

NS/9000 Local Area Networking (LAN)

Network Services/9000 provides transparent Remote File Access
(RFA) between HP-UX systems. It also provides file transfer (NFT)
between HP systems which support HP AdvanceNet protocol, such
as the HP 3000.

Link-level access capability is provided for customers who have the
expertise to write inter-vendor software.

NS/9000 and the 98643A LAN/300 Link combine to provide
high-speed local area network communication supporting either
IEEE 802.3 or Ethernet LAN standards.

HP 9000 Networking

HP-UX Asynchronous Data Communications

HP-UX, most UNIX* operating systems and UNIX-like systems
can communicate using Unix to Unix Copy (uucp) protocol over
hardwired, leased, dial-up and X.25 lines. File transfer, remote com-
mand execution (uux) and virtual terminal (cu) capabilities are pro-
vided. HP-UX electronic mail uses the uucp facility.

Uucp connections (except hardwire) are generally not dedicated.
Systems communicate on demand. Your system can simultaneously
communicate with as many systems as you have available ports (sub-
ject to single- and multi-user license limits). There is no limit to the
number of systems with which you can potentially communicate in
turn.

Any RS-232C interface is sufficient for hardwired operation, al-
though the direct-connect ports of the 98642A Mux are not recom-
mended. All other connections require a modem-compatible interface
and cable. An X.25 connection requires a modem port of an HP
2334A Option 123 Multi-MUX X.25 cluster controller.

The virtual terminal capability of cu makes your virtual terminal
(through your system) appear to be a terminal connected to a remote
system. Cu can communicate with most systems that are compatible
with 7- or 8-bit asynchronous ASCII terminals. In general, cu works
with any system with which HP terminals work, except for block-
mode applications.

*UNIX is a trademark of AT&T.

HP 2392A and VT100 Terminal Emulator

The HP 2392A and VT100 Terminal Emulator package can bene-
fit you in three ways. First, you can use your Series 200/300 computer
as a terminal to a host computer so that you can develop and run
programs, access host peripherals, maintain files, and sign on to
timeshare systems. Second, you can transfer files between the host
computer and disc drives connected to your Series 200/300. Third,
you can run application packages such as HPDESKMANAGER for
the HP 3000 or the EDT editor for the DEC VAX/VMS* system.
These applications support HP block mode or VT100 terminals.
*DEC, VT100, VAX/VMS are registered trademarks of Digital Equipment Corporation.

Shared Resource Management

An SRM network consists of one or more SRM servers and up to
63 workstations. The server provides a shared hierarchical file system
and spooled printer and plotter support. Workstations communicate
only with servers, and vice-versa. Workstation-to-workstation and
server-to-server communication is not supported.

BASIC and Pascal workstations can be discless using the server’s
file system as their sole file system (including system boot). HP-UX
workstations may be included in the SRM network. HP-UX worksta-
tions transfer files to and from the SRM Server and submit data for
spooling to a printer and plotter by merely writing to a file in one of
the server’s spool directories.

Shared Resource

Local Area

2392A/VT100

provided

Feature Network (LAN) uucp, uux, cu Emulator Management
(SRM)
Operating system HP-UX HP-UX Stand-alone or Pascal BASIC, HP-UX or Pascal
required
Network services RFA, NFT, LLA NFT, RCX, VT VT, NFT NFT (HP-UX), RFA

(BASIC and Pascal)

Systems on HP 9000, HP 3000 Any HP-UX, most async Any HP, DEC, most HP 9000,
network hosts async hosts HP 9835/45
Bit rate 10 Mbps 9.6 Kbps 9.6 Kbps 750 Kbps
Maximum distance 1500m Unlimited Unlimited 1000m
Maximum nodes 1024 Unlimited Unfimited 63
Connect method Coax RS-232C, X.25 RS-232C Coax

Key: NFT - Net File Transfer RFA -

Remote File and Directory Access VT - Terminal Access RCX - Remote Command Execution

LLA - Line Level Access
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HP 9915B

SYSTEMS

The HP 9915B is a modular computer that derived from the HP-85B
desktop system but excludes keyboard, crt, tape drive and printer.
This makes it ideal for integration into an automated system, omit-
ting features not needed in a pre-programmed controller. Its optimal
applications are in automated testing, measurement and control ap-
plications where durability is essential, eg. instrument control appli-
cations using a rack-mountable controller; machine control for
presses, cutting, or sawing machines and transfer lines; test-bench
control for chemical processes; nitrogen and exhaust analyses; prod-
uct component control like quality control-goods, inward control and
manufacturing supervision; data collection and control in labs and in
environmental protection. In these applications, the HP 991 5B can be
used as a front end controller or host-controlled by an HP-1000 or
other computers.

The HP 9915B is a viable alternative to custom-made microcom-
puter systems and- board computers, which are expensive but difficult
to engineer, program and develop.

The HP 9915B is an extended version of the earlier HP 9915A
model. Software compatibility with the HP 9915A allows customers
to switch over to the HP 9915B very easily.

Efficient Program Development

Programs for the HP 9915B can be developed and debugged on the
HP-85B and transferred to the HP 9915B via either EPROM, tape
cartridge, or other Mass Storage devices. Applications can be running
in about half the time it would take for a microcomputer or
boardcomputer.

By using a Program Development Kit and other accessories the HP
9915B can also be used as its own development station.

For non-volatile storage and fast loading in industrial environ-
ments, the HP 9915B accepts 32K bytes of EPROM storage for ap-
plication programs. Program development software is available that
allows the designer to program EPROMS with commercially availa-
ble PROM programmers.

Modutar run-only Computer
Model 9915B

¢ Run-Only Computer for test, measurement and com-
putational applications in harsh environments.

¢ Intensive self-test function after power on.

¢ Rack-mountable for easy integration into a system.

e Custom operator interface - remote buttons and LEDs,
keyboard and CRT control for operator convenience.

e Built-in EPROM board (max. 32K bytes), I/0 ROM,
Program Development ROM, and a Mass Storage/E-
Disc ROM set

+ Powerful BASIC language operating system. HP-85B
compatible.

e Graphics capabilities.

32K Byte of user read/write memory and 32K byte of built-in
Electronic Disc (E-Disc) read/write memory are available in the HP
9915B. The E-Disc memory can be expanded to up to 416K bytes by
inserting memory modules into the I/O ports. The E-Disc is electroni-
cally accessed by a built-in Mass Storage/E-Disc ROM set and
makes data transfer about 150 times faster than data transfer using
tape.

Flexible Design for Operator interface

Offering a varicety of operator interfaces, the HP 9915B can be
tuned to the application as required. The program start button and
eight (four shiftable) software-definable function keys will suffice for
applications requiring minimal attention. For extensive operator in-
teractions, the pushbuttons and LEDs can be remotely controlled and
CRT displays, standard or custom keyboards can be added.

Since all of the HP-85’s graphics capabilities are built into the HP
9915B, charts, histograms, block diagrams and other graphics may be
easily displayed via an external CRT. CRT and keyboard are availa-
ble as optional products.

1/0 Capabilities

The HP 9915B BASIC language includes a powerful set of state-
ments to simplify I/O, providing the user with interrupt, bit manipu-
lation, high speed transfer, software control of interface and easy data
formatting. 1/O drivers are built in and the following plug-in inter-
faces can be used: HP-IB (IEEE 488-1978); RS-232-C (serial);
GPIO (8-bit/16-bit parallel); BCD (binary coded decimal); HP-IL
(Interface Loop) and FDL (Factory Data Link).

Additional Features

A complete line of peripherals is available for the HP 9915B in-
cluding printers, plotters, and flexible- and winchester disc drives. HP
multiprogrammers are available for analog input and output, digital
input and output, stepper motor control, timing and counting.

Ordering Information

HP 9915B Modular Computer with 32K RAM memo- $2040
1y, 32K E-Disc memory, I/O ROM, Program Develop-

ment ROM and Mass Storage/E-Disc ROM set.

Opt.001 Built-in Tape Drive $ 450
Opt.002 Operator Interface Capability (for commer- $ 370
cial video monitors, keyboards and remote front panel

control)

HP 82908A 64K E-Disc Memory Module $ 390
HP 82909A 128K E-Disc Memory Module § 590
HP 98150B HP 9915B Opt.002 Program Development $ 610
Kit Includes System Development Manuals, Accessory

Keyboard, Tape Duplication and EPROM Program-

ming Software Pack.

HP 98155A Keyboard $ 420
HP 82912A Monitor 9 $ 2953
HP 82913A Monitor 12”7 S 325
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The Integral PC
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The Integrai Personal Computer from HP is the first low-priced,
UNIX-based transportable personal computer to provide the
power and performance of a UNIX desktop computer. The
mouse is optional.

The HP integral Personal Computer

The Integral PC is the first personal computer to deliver the per-
formance of the UNIX™ operating system 1n a fully integrated, af-
fordable, easy-to-use package. Everything you need for full
computing power — a printer, keyboard, monitor, mass storage, and
an optional HP Mouse — is provided in the transportable Integral
PC

The standard 512K bytes of memory is expandable to 2.5M bytes;
with Bus Expanders, the RAM can be boosted up to 7M bytes. And,
there’s 256K bytes of ROM, with the built-in HP-UX, Hewlett-Pack-
ard’s customized version of the UNIX operating system. HP-UX in-
corporates a superset of industry-standard capabilities, such as
powerful real-time control and shared memory enhancements. Also
included in ROM is the Personal Applications Manager (PAM), a
friendly user interface, and the HP Windows multi-window manager.

PAM simplifies the user approach to the powerful operating sys-
tem, and has been customize For the Integral PC’s multi-tasking en-
vironment. For high-end users, the Integral PC also offers traditional
UNIX operating system shells.

The Integral PC Features
® Motorola 68000, 16/32-bit microprocessor, § MHz
® 16-bit graphics processor
® 256K byte ROM contains:
HP-UX kernel
HP Windows
Personal Applications Manager (PAM)
® Standard 512K byte RAM expands to:
2.5M bytes in main system
7M bytes with Bus Expanders
® Microfloppy 3!/ inch disc drive, 710K byte
® Amber/black electroluminescent 9-inch display
o Two Hewlett-Packard Human Interface Loop (HP-HIL)
connectors
® Buiit-in HP ThinkJet Printer
o Fully functional, typewriter-style keyboard
e HP-1B interface
e Two expansion ports; extendable to ten with bus expander option
e Compatible with HP 9000 family of HP-UX computers
e Compatible with HP Series 80 Personal Computers

HP-UX and the Integral PC

The UNIX operating system, written in the high-level C language,
is uniquely capable of operating on a wide range of hardware — from
micros to mainframes. HP-UX 2.1 is a genuine UNIX operating sys-
tem product, which lets the Integral PC transcend the architectural
barriers of such systems as MS™-DOS and PC-DOS™ for powerful
software development programs,

The HP-UX kernel is stored in ROM, providing the Integral PC
with on-board power. You can run UNIX-operating-system-based
software programs and applications installed on 3!/ inch floppy discs,
eliminating the necessity of a Winchester hard disc.

UNIX Operating System Software Library

A substantial amount of UNIX-based software is available, espe-
cially for software development, text processing, and communica-
tions. The library includes Pascal, FORTRAN, and “C” compilers,
designed primarily for programming experts. Additionally, a Device
Independent Library (DIL) provides high-level language control of
instruments through compiled languages. This saves time when pro-
gramming high-performance computer-aided test solutions.

Real-time extensions are available through HP-UX to provide reli-
able interrupt handling and priority setting in a multi-tasking instru-
ment control environment.

Personal Applications Manager

Hewlett-Packard’s Personal Applications Manager (PAM) is a
software shell that insulates the user from the complexity of the
UNIX operating system. The PAM menu visually translates the
UNIX system commands into simple directions. PAM can be by-
p_aszcd to work directly with the HP-UX command structure, if de-
sired.

HP Windows

HP Windows gives your Integral PC the ability to work as you do:
set a project aside, and return to it later — right where you left off.
No disc swapping or applications reloading. The windows can be
modified while applications are running, and multiple windows can
reside simultaneously on the screen. No program modification is re-
quired to take advantage of the HP Windows feature.

Multi-Tasking

The Integral PC’s multi-tasking feature puts at your disposal the
simultaneous capabilities of several terminals. You can write a report
while a spreadsheet is recalculating, or take readings from an instru-
ment while printing a file.

Internal Disc Drive

One-half of the Integral PC RAM may be allocated as RAM disc,
an internal disc drive that lets applications execute at higher speeds
than a standard microfloppy disc drive. Applications requiring two
disc drives can use the RAM disc as the second drive.

Graphics Dispiay

The Integral PC features a 9-inch, 24-line x 80-column, amber and
black electroluminescent (EL) display. The flat panel display is tilt-
adjustable, compact, and very readable. The Integral PC’s bit-
mapped display uses square pixels, which produce excellent, high-
quality graphics. It has 256 pixels vertically and 512 pixels horizon-
tally. The 16-bit graphics processor supports high-speed line drawing
and can change windows rapidly.

Keyboard

The Integral PC offers a fully spaced, 90-key, typewriter-style key-
board. The detachable, low-profile keyboard includes a numeric
keypad, eight function keys, flexible key mapping, and an 8-foot
coiled cable.

HP-HIL Device Connectors

A second HP-HIL port on the Integral PC lets you use creative
input devices, such as the optional HP Mouse, in addition to the key-
board.

Internal Printer

The built-in HP ThinkJet Personal Printer delivers permanent,
high-quality printouts at a quiet 150 characters per second. It offers
an 11 x 12 dot character matrix text print resolution, in an ink-jet dot-
matrix printing method. Full graphics printing is standard, too.



Interfaces and Data Communications

Two expansion ports, two HP-HIL ports, and an HP-IB interface
provide /O capabilities for the Integral PC. HP-IB is a very flexible
and powerful interface; up to 14 peripherals and instruments can be
controlled simultaneously from the Integral PC. In addition, the Bus
Expander option expands a single port to five ports; two Bus Expand-
ers would provide up to ten ports. A wide variety of U.S. and interna-
tional modems are supported by the RS-232C card.

Software Solutions

Enhancements to the UNIX operating system, such as HP Win-
dows, PAM, and graphics, create a unique environment for software
on the Integral PC. Packaged with the Integral PC are the software
solutions you need to operate in this environment.
The Tutor Disc for quick, easy lessons on operating the Integral PC.
The Utilities Disc for such common operations as copying and
formatting discs.
HP-UX Commands Disc containing the most popular HP-UX com-
mands, and capable of creating custom commands and functions
when used with the Applications Disc. This disc includes C-Shell, a
command processor with C-like syntax.
Standard Applications Disc provides such program functions as
word processing, simple drawings, simple math calculations, and a
pure-fun game. Included on this disc are several different character
fonts, as well as a font editor for creating custom fonts.
System Disc contains utilities such as HP Graphics Language
(HPGL) Window Driver, HP-IB printer and plotter device drivers,
RS-232C printer serial drivers, and the local language versions of
PAM.

Diagnostics Disc quickly runs a diagnostic test of the system.

Specifications
Microprocessor/CPU: Motorola 68000, 16/32-bit processor run-
ning at 8 MHz
Graphics Processor: 16-bit, with 32K bytes of dedicated RAM
Operating System: HP-UX
Memory: 256K bytes ROM
512K bytes RAM, expandable to 2.5M bytes in main sys-
tem and to 7M bytes with I/O expanders

Mass Storage: Single 710K byte double-sided, double-density 3
inch microfloppy
Display: 9-inch electroluminescent (EL), 24-line x 80-column screen
with adjustable tilt; 256 x 512 pixels
Keyboard: Fully spaced, 90-key, full-travel typewriter-style HP-
HIL compatible

Eight function keys

Numeric pad

Flexible key mapping
Internal Printer: Built-in ThinkJet

150 cps

1K byte buffer

11 x 12 dot character matrix text print resolution

96 x 96 or 192 x 96 dots per inch graphics resolution

Bold and underline print modes

Less than 50 dB sound pressure printing noise
Input/Output: HP-IB, two HP-HIL, and two expansion ports (can
be extended to ten ports using two Bus Extenders)
Weight: 25 pounds (11.4 kilograms)
Dimensions: 7 x 13 x 16 inches {178 x 330 x 406 mm)

How to Order Your Iniegral Personal Computer

For more information on the Integral PC, contact your HP sales
representative or your local HP personal computer dealer.
For the nearest dealer in the U.S,, call toll-free: 800-FOR-
HPPC

Collect your data, analyze it, and print your report ail at the
same time on the same computer. The HP Integral PC provides
instrument control, software development, and office support
— from a single, integrated package.

Price
$4995

Ordering Information

HP 9807A  The Integral Personal Computer
The Integral PC comes complete with the HP-
UX 2.1 operating system, 16/32-bit
microprocessor and graphics processor, 256K-
byte ROM, 512K-byte RAM, 710K-byte 3'»
inch microfloppy disc drive, 9-inch EL display,
built-in ThinkJet Printer that includes 50
sheets of paper and a printhead, low-profile
90-key keffboard with numeric keypad,
internal clock and speaker, power cable, six
applications and utilities discs, and
comprehensive documentation.

Software for the Integral Personal Computer

The following applications sottware for the Integral PC is available
from Hewlett-Packard; additional third-party software is available
directly from the vendors.

Ordering Information Price
HP 8285 HP-UX “C” £295
HP 82860J  HP-UX Technical BASIC $295
HP 82856  HP-UX Development System $495
HP 82815]  Datacomm $195
HP 45524G  MicroTrak™/HP-UX 8775
HP 45473G  Microsoft® Multiplan™/HP-UX $345
HP 45420G MemoMaker/HP-UX $195
HP 45413G  Calculator/HP-UX 375
HP 45438G  The Management Solution/HP-UX 31118
(Includes MemoMaker, MicroTrak,
Multiplan)
HP 45515G  TK!Solver®/HP-UX $499
HP 45516G  TK!SolverPack®/HP-UX Financial §125
Management
HP 45517G  TK!SolverPack®/HP-UX Mechanical $125
Engineering
HP 45518G ”(l":K!SolverPack@’/HP-UX Bldg. Design & 3125
onst.
HP 45519G  TK!SolverPack®/HP-UX Introductory $125
Science

Peripherals and Accessories for the integral PC
See the Peri(fherals section, page 110, for product descriptions of
?cnpherals and accessories.
M UNIX™ s a U.S. trademark of ATAT Bell Laboratories.
MS™.DOS and Multiptan™ are U.S. trademarks of Microsoft Corporation.
PC™-DOS is a U.S. trademark of International Business Machines Corporation,
MicroTrak™ and SofTrak™ are U.S. trademarks of SofTrak Systems.
Microsoft® is a registered U.S. trademark of Microsoft Corp.
TK!Solver® and TK!SolverPacks® are registered U.S. trademarks of Software Arts, Inc.
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DBedicsteq Mulli-tiser Real-Time Computer Systems

HP1000 Systems

+iys -~ Aeal-Time Solutions for

¢y el ingmeeran$

HP 1000 is a complete, compatible Tamily of multi-user systems,
interfaces, peripherals, and software uniquely qualified to satisfy your
manufacturing productivity needs at every level. HP 1000 systems
provide you with the power and versatility needed for real-time num-
ber crunching applications — from process monitoring and control to
supervising a network of computers.

& 0 ocessing Powar Levels
HP 1000 systems offer a choice of three general levels of processing

power, as summarized below.

Performance HP 1000 Instructions Floating Point
Level Pracessor per Second Operations per
(fastest instructions) Second
1 A600+ 1,000,000 64,000
E-Series 1,000,000 39,000
2 A700 1,000,000 204,000¢
F-Series 1,000,000 183,000
3 A900 3,000,000 500,000

*With hardware floating point processor, which is optional in Micro 27 system, standard in Model
27 system.

¥rons w300 o Rack-Mount

HP 1000 Computer Systems based on A600+, A700, and A900
processors are available in an economical Micro/1000 package that
can be placed on a table or bench, installed in a space-saving vertical
floor-mount that features roll-about convenience and portability, or
rack mounted in a larger cabinet. In addition to its compactness and
convenience, the Micro/1000 package can also incorporate integrat-
ed mass storage (2 20 megabyte mini Winchester disc and a 710
kilobyte microfloppy disc). For applications that need more card cage
slots than the Micro/1000 package provides, A600+, A700, and
A900 processors and E-Series and F-Series based systems are availa-
ble in larger rack mounted configurations.

{:perating

(,ompatlblhty of deS|gn throughout the HP 1000 family enables
you to harness the precise level of power you need for a specific appli-
cation and also gives you a clear growth path. Even after you've
matched the proper combination of HP 1000 products to your initial
needs, you remain free to choose an impressive number of options to
keep pace with your growth. Or, if your needs change, you can
smoothly reconfigure your HP 1000 to handle new applications. This
compatibility extends through:

e HP 1000 Computers. The A600+, A700, A900, E-Series, and F-

Series computers use the same basic instruction set, so you can

change processors to fit your needs with little effect on software,

peripherals, or operator training. Within the A-Series (A600+,

A700, and A900), software will run on all three processors without

change. You can use the full “supermini” capability of the A900

for developing programs to run on the highly cost-effective A600+
computer or the mid-range A700 computer.

e HP 1000 Systems Expansion. You can move up from the smallest
memory-based system to the largest disc-based system at any time

— all at once or in increments.
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o RTE Operating System. HP’s Real-Time Executive (RTE) operat-
ing system provides a solid, secure foundation of system services
that are common across all of the supported HP 1000 computers.
You can choose the RTE system and configuration that best suits
your application and be confident that high-level language pro-
grams written and executed on one RTE system will execute on
others as well with minimal modification (no change at all between
A-Series computers).

e HP 1000 Software. HP 1000 software products for program devel-
opment, data base management, graphics, and distributed systems
networking are supported across the entire HP 1000 product line.
In addition, software for process control, quality decision manage-
ment, and programmable controller communications are supported
in all A-Series computers. This universality of HP 1000 software
helps you to tailor comprehensive, coherent solutions to your spe-
cific application needs. Further help is available from a growing
array of HP 1000 software offered by third party suppliers under
the HP PLUS software program.

Eight HP 1000 System Modeis to Choose From

he HP 1000 family includes three A-Series systems with
Micro/1000 packaging, three A-Series systems in rack cabinet, and
E-Series and F-Series systems in rack cabinet. Each is based on a
system processor unit that includes the computer, system console and
disc interfaces, the system cabinet, and the RTE operating system.
With a hard disc and optional software, each model can be used to
develop programs in BASIC, FORTRAN 77, Pascal, and
Macro/ 1000 Assembly language. All systems also support data base
management, graphics, and distributed systems networking.

HP 1000 systems support sharable memory-resident data arrays up
to 1.998 megabytes and virtual data arrays up to 128 megabytes in
main memory and on disc. An enhancement package to RTE-A
called VC+, provides virtual code support for the development and
execution of large programs — up to 7.75 megabytes — with auto-
matic and transparent segmentation.

A wide choice of peripherals, 1/O cards (including measurement
and control cards, and an integral modem card), and software can be
added to work together on your applications to maximize the value of
your system investment. HP 1000 computers are well-suited to many
application areas, but especially those listed on the following page.



Plant Automation

HP’s wide range of hardware and software supports automation of
instruments and machines as well as monitoring and control of real-
time processes. The HP 1000 can help improve productivity and re-
duce costs. For low point-count data acquisition, test and control
applications, A-Series Measurement and Control Cards provide
many analog interfacing functions without the need for an add-on
peripheral device. For details, see page 310.

Automated Test Systems

An HP Automated Test System can be configured from the HP
1000 A, E and F-Series computers and a wide range of electronic
instruments to perform virtually any electronic test application.
Whether you're testing microcircuits or aircraft engines, an
ATS/1000 system can include all the hardware and software needed
for fast, accurate, and thorough testing.

Ordering Information Price
. HP 1000 Micro 26 Sys Proc Unit* w/512kB memory $10,000
Computer Networking HP 1000 Micro 27 Sys Proc Unit* w/512kB memory $13.160
HP’s networking software makes it easy to connect HP 1000 sys- HP 1000 Micro 29 Sys Proc Unit* w/768kB memory £24,600
tems and other systems across a city or a continent, sharing vital in- HP 1000 Model 26 Sys Proc Unit* w/512kB memory $15,560
formation throughout the network. HP 1000 Model 27 Sys Proc Unit* w/512kB memory $23.250
HP 1000 Model 29 Sys Proc Unit* w/768kB memory $33.400
Data Base Management HP 1000 Model 60 Sys Proc Unit* w/256kB memory $2Z§,"750
Informed management decisions flow easily and confidently from HP 1000 Model 65 Sys Proc Unit* w/256kB memory $34.050
the timely, accurate information maintained in an Image/1000 data *Requires system console and system disc for operation.
base.
Interactive Graphics
Hewlett-Packard offers a complete line of graphics hardware and
software — products for simplifying presentation of complex data or
developing product designs. In addition to supporting the traditional
graphic displays such as bar charts, pie charts, and histograms,
Graphics/1000 software gives you the interactive, two and three di-
mensional capability needed for computer-aided drafting, mapping
and design.
HP 1000 System Summary
Micro 26 Micro 27 Micro 29 Model 26 Model 27 Model 29 Model 60 Model 65
Base system computer type HP 2486A HP 2487A HP 2489A HP 2196C/D | HP 2197C/D | HP 2199C/D | HP 2178C HP 2179C
Memory cycle time 454 ns 500 ns 181 ns* 454 ns 500 ns 181 ns* 665 ns 420 ns
Operating system RTE-A RTE-A RTE-A RTE-A RTE-A RTE-A RTE-6/VM RTE-6/VM
Virtual Code+t available? Yes Yes Yes Yes Yes Yes No No
Recommended system console terminal | HP 23924 HP 23924 HP 2392A HP 23924 HP 2392A HP 2392A HP 23924 HP 23924
1/Q Channels Available 10-45 8-42 7-41 16-48 13-48 13-48 11-27 11-27
Maximum memory 4MB Parity 4MB Parity 6MB ECC 4MB Parity 4MB Parity 24MB ECC 2MB Parity 2MB Parity
or SMBECC | or 8MB ECC or 8MB ECC | or 8MB ECC or ECC or ECC
Recommended system discs Optional built-in, 20MB fixed & 710kB HP 7911R HP 7911R HP 7914R HP 7911R HP 7911R
microfloppy discs (28.1MB) (28.1MB) (132.1MB) (28.1MB) (28.1MB)
Alternative disc choices HP 79074/7911/7912/7914/CT/P/R/7933H/ HP 7907A/7911R/7912R/7914R/7933H/7935H/ | HP 7906M/MR/7911R/7912R/
7935H/7941A/7942A/7945A/7946A 7941A/7942A/7945A/7946A 7914R/7920M/7925M/7933H/
7935H
23-404MB 23-404MB 19-404MB
Flexible disc available? Yes Yes Yes Yes Yes Yes Yes Yes
H/W floating point? No Optional Yes No Yes Yes No Yes
Graphics/1000-II available? Yes Yes Yes Yes Yes Yes Yes Yes
PMC/1000 available? Yes Yes Yes Yes Yes Yes No No
QDM/1000 available? No No No Yes Yes Yes No No
Programmable controlier interface Yes Yes Yes Yes Yes Yes No No
available?
HP 2250 Meas & Cntrl Proc available | Yes Yes Yes Yes Yes Yes Yes Yes
Meas & Cntrl I/F available? Yes Yes Yes Yes Yes Yes No No
Image/1000-1l available? Yes Yes Yes Yes Yes Yes Yes Yes
DS/1000-IV communication Yes Yes Yes Yes Yes Yes Yes Yes
w/HP 1000 & 3000 available?
Communication with IBM systems Yes Yes Yes Yes Yes Yes Yes Yes
available?
Data Link support? Yes Yes Yes Yes Yes Yes Yes Yes
ATS/1000 Integration Services available? | No No No No No Yes Yes Yes

* Average effective access fime, assuming 88% cache hit rate.
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HP1000 A-Series, E-Series, and F-Series Computers

HP 1000 A-Series

A-Series computers implement a distributed intelligence I/O de-
sign in which each I/O card has its own processor. This processor
controls direct access transfers to/from memory with extra intelli-
gence that supports chained multiblock transfers without interrupt-
ing the CPU. This leaves the CPU free to concentrate on arithmetic
tasks with few interruptions and great efficiency.

The A600+ microcomputer offers 1,000,000 instructions per sec-
ond execution speed (fastest instructions) and double precision float-
ing point firmware for real-time operation. The A600+,
price/ performance leader of low-cost microcomputers, supports VC+
enhancements and is available as a two-board computer, box comput-
er, system, or Micro/ 1000 system (shown above).

The A700 computer adds optional floating point hardware with sci-
entific and vector instruction sets to the basic capability of the A600+
microcomputer for superior support of computer simulation, graph-
ics, and other computation-intensive uses. The A700 is also
microprogrammable, so it can be optimized for higher performance
or user-customized applications. It is available as a system,
Micro/1000 system (shown above), or box computer.

The A900 computer incorporates a pipeline implementation and a
cache memory scheme, providing three times the performance of an

A700 computer. The A900’s hardware floating point processor and
scientific vector instruction sets are built-in, and 768k bytes of ECC
memory is standard, assuring system integrity. The A900 is the ulti-
mate computation machine designed to meet the most demanding
needs of OEMs, system designers, software suppliers and end users. It
is available as a system, Micro/1000 system (shown at left), or box
computer.

HP 1000 E-Series

The E-Series computer provides variable microcycle timing, micro-
programmable block I/0, a microprocessor port, asynchronous mem-
ory, and large control store address space. E-Series computers are
available in two models, HP 2109E and 2113E, with up to 2 Mbytes
of mainframe memory and 9 or 14 I/O channels, expandable to 46
channels. (Also available as HP 2109EK board computer.)

HP 1000 F-Series

For users who need faster than E-Series processing speed, HP of-
fers the HP 2117F computer which features a hardware floating point
processor that speeds calculations (2.2 to 6 times faster than E-Se-
ries) and a scientific instruction set for fast execution of trigonometric
and logarithmic functions (compute sine in less than 48 microsec-
onds). A fast FORTRAN processor, also standard in the HP 2117F,
provides firmware microcode for over a dozen instructions—e.g., ar-
ray address calculations, parameter passing, and other routines—that
run 2 to 20 times faster than conventional software execution speed.
An optional vector instruction set can be provided for fast matrix cal-
culations. The HP 2117F computer features high performance 420 ns
memory and is fully user-microprogrammable.

Alternate Memory Systems

HP continues its lead in memory technology by being the first to
offer 256k RAM memory: a 2 megabyte error correcting code (ECC)
board for the A600+ and A700, and a 3 megabyte ECC memory
board for the A900.

Parity checking memory is standard in HP 1000 memory systems
for the A600+, A700, and E and F-Series. And, for very large sys-
tems in critical applications, Error Correcting Code (ECC), standard
in the A900 and optional in the A600+, A700, and E and F-Series,
detects and corrects all single-bit errors and detects all double-bit er-
rors.

Ordering Information Price
HP 2106BK A600+ Board Computer w/128 kB §3.410
memory

HP 2156B A600+ Computer w/128 kB memory $7.590
HP 2137A A700 Computer w/128 kB memory $9.820
HP 2139A A900 Computer w/768 kB memory $23,900
HP 2109E E-Series Computer w/64 kB memory $10.575
HP 2113E E-Series Computer w/128 kB memory $13,175
HP 2117F F-Series Computer w/128 kB high perf $20,875
memory

HP 12153A A700 Writable Control Store Card $2.010
HP 12156A A700 Floating Point Processor 34310
HP 12157A A-Series Battery Backup System $555

Quantity discounts are available.
A complete list of HP 1000 computer accessories is
available from your HP Sales Office.



This table shows peripherals that can be connected to many Hewlett-Packard technical computers. Information about EMI compliance and

TECHNICAL COMPUTER SYSTEMS

Peripheral interfacing Summary (

support of a specific system is available from a Hewlett-Packard sales office in your area.

HP Technical Computer Interfacing Summary
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868 HP9030*

. 87A 9040 HP Series 300,
Peripherals Page 87:M HP9020* 9050 HP Series 200+ HP1000 Series 310, 320
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2225A ThinkJet Printer 95 o o o L . . [ [
2392A Terminal 85 [ ° [ [ [ °
2393A Graphics Terminal 84 ° ° .
2563A/65A/66A Line Printer 9% [ [ [ L [ e L L L .
2625A Dual System Terminal 86 L] L] (] (] L] (]
2626A Display Terminal 86 (] L] (] L]
2627A Color Graphics Terminal 8 (] (] (] (] (] (]
2628A Word Processing Terminal 87 ° ° . °
2686A Laser Jet Printer 95 [ [} [} [} ° o ° ° °
2688A Laser Printer 94 L] L] L]
2932A General Purpose Printer 95 . L] L] [ [ L] o [ o o [
29344 Office Printer 95 L] (] (] (] (] L] (] (] (] (] (]
37201A HP-1B Extender 125 L [ o o [ [ o [ [ [ [
37203A HP-IB Extender 124 L] (] (] (] (] (] (] (] (] (] (] (]
37203L HP-IB Extender 124 .
37212A Modem 88 L] (] L] (] (] (] (]
372130/4A/5A/6A System Modem 28 e d
7470A 2-pen Plotter 99 hd \d
7475A 6-Pen Plotter 100 [ [ ° ° .
7510 Vector Film Recorder 106
7550A Graphics Plotter 101 o ° Y e [ ° ° °
7580B/858/86B 8-Pen Drafting Plotters 103 [ [ . L) ° . . [ °
7907A General Purpose Cartridge Disc 92 ot [ [ [ [ . [ . .
7914CT/P/R 132Mb CS/80 Disc/Tape 9l ° ° . o o . o [
7914ST Tape/Disc 9] o °
791470 Tape/Disc 9] ° ° ° o ° o °
7941A/45A Disc Drive 90 [ [ [] . ] . ] . ° °
7933H 404Mb CS80 Fixed Disc 92 [] . [] . ] . ] [] ° °
7935H 404Mb CS80 Removable Disc 92 (] (] (] (] (] (] [] [] [] []
7942A/46A Disc/Tape 90 ° . [ ° ) . ) ° . .
7970E 1/2" Tape Drive 93 . ]
7974A 1/2" Tape Drive 93 o o o ) [ °
79784 1/2" Tape Drive 93 [ [ °
82906A Impact Printer 95 [ . ) ) ) ° . .
9111A Graphics Tablet 107 ° ° [ . ) o ° ) ° ° .
91220/ 3-1/2" Drive 89 L] ° ° ° [ [ o [} o [ o
9133H 20.0Mb Winchester/Microfloppy 89 (] . . ° . . . . .
9134H 20.0Mb Stand Alone Winchester 89 L] L] L] . (] (] [] [] [
9144A 1/4" Cartridge 93 L] (] (] (] [ . . [] [] . .
9153A 10.0Mb Winchester/Microfloppy 89 ° ° ° . . . ° ° °
9154A 10.0Mb Stand Alone Winchester 89 (] L] L] (] L] L] (] (] []

* H=HPL, B=BASIC, P=Pascal, U=HP-UX

f Special requirements or device limitations involved in this configuration.

Consult your HP Sales representative or authorized dealer for details.
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COMPUTER PERIPHERALS

Interactive Terminais
Models 2393A, 2627A

e Suppeoris HP Touch, graphics tablet,
rmouse, and bar code reade:

e High quality graphics
{two resolution modes; 512»390 and 640x400)

¢ Complete independent alphianumerics

e Up to 12 pages of memery

High Quality Color Display
Graphics software support
Hardcopy and video interface

HP 17623A graphics tablet support

HP 2393A

HP 2393A Graphics Terminal

The HP 2393A combines bit-mapped vector graphics on a mono-
chrome raster display with comprehensive alphanumeric capabilities.
You'll find it a versatile terminal in many applications.

The 2393A’s unique HP-HIL (Human Interface Link) interface
lets you connect multiple input devices-like HP-Touch, Mouse,
Graphics Tablet and Bar Code Reader.

The 2393 A also offers a range of output options, so you can connect
it to printers, plotters, film recorders and large screen projectors.

Software support for the 2393A includes popular HP packages like
DSG/3000, HP DRAW, HP EASYCHART, HP MAP, Graphics
1000/11 and Graphics 9000. In addition, you can use the 2393A with
many third-party software packages, including Precision Visuals™
DI-3000™ and GRAFMAKER™, ISSCO®’s DISSPLA® and
TELL-A-GRATF®, and SAS Institute’s SAS/GRAPH™. The 2393A
has ANSI X3.64 and TEKTRONIX® 4010/4014 compatibility too,
SO you can use it on a variety of computer systems.

The HP 2393A is one of the most flexible graphics terminals in its
class, providing quality and reliability at a surprisingly affordable
price.

PP 2393A Graphics Terminal $2095

Precision Visuals, DI-3000 and GRAFMAKER are trademarks of Precision Visuals, Inc.

ISSCO, DISSPLA and TELL-A-GRAF are registered trademarks of Integrated Software Systems
Corporation.

SAS/GRAPH is a trademark of SAS Institute, Inc.

HP 2627A

HP 2627A Color Graphics Terminal

The HP 2627A offers a high quality color raster display with fast
vector graphics. It is ideally suited for business and technical applica-
tions where color aids the comprehension of relationships and trends.

Eight basic colors are provided, with hundreds of additional user-
defined colors available, including those that match HP plotter pens.

With vector graphics and local polygonal area fill, you can create
shapes, symbols and typestyles quickly and easily.

The 2627A also provides color alphanumerics. Up to eight color
pairs (foreground / background) can be used on a per character basis
to differentiate lines and identify critical fields.

A variety of output devices are available for the 2627A, including
graphics and alphanumeric printers and video output for large-screen
monitors, cameras, etc. You can also use an HP graphics tablet as an
input device on the 2627A.

Like the HP 2393A Graphics Terminal, the 2627A is compatible
with many graphics software packages.

The 2627A offers an ANSI compatibility option, so you can use it
on “ANSI-speaking systems. And the TEKTRONIX® compatibility
mode allows the 2627A to operate with PLOT 10°® software.

HP 2627A Color Graphics Terminal $5975

PLOT 10 and TEKTRONIX are registered trademarks of Tektronix Inc.
DEC is a registered trademark of Digital Equipment Corporation.



Compact size

Block/forms mode

Up to 4 pages of memory (additional 4 pages optional)
Integral tilt and swive!

Optional printer port

COMPUTER PERIPHERALS

Interactive Terminals
Models 2392A, 2394A

High resolution display
Local forms cache
Advanced edit checks
Up to 8 pages of memory

HP 2392A

HP 2392A Display Terminal

The HP 2392A is a compact, low cost, block mode terminal
designed for a wide range of applications — from data entry to pro-
gram development. Features like integral tilt and swivel, 12-inch di-
agonal anti-glare screen, and a low-profile, adjustable keyboard help
make your work more pleasant. With smooth scrolling, you can easily
view up to 4 pages of text or data (up to 8 pages optional). Data entry
applications are made easier using forms mode and the standard line
drawing set to emulate existing paper forms. High speed datacomm
(up to 19,200 bits per second) shortens response time.

It is also easy for you to generate hardcopy, since the 2392A has an
optional user-installable printer port. Choose between an RS232C se-
rial or a Centronics®-type parallel interface module.

Besides being compatible with HP computers and software, the
2392A has a no-cost ANSI (American National Standards Institute)
option so it can communicate with ANSI “speaking” computer sys-
tems too — like DEC® computers.

HP 2392A Display Terminal $1375

Centronics is a registered trademark of Centronics Data Computer Corporation.

HP 2394A

HP 2394A Data Entry Terminal

Traditional data entry applications involve repeated downloading
of forms from the computer for data input. The HP 2394A Data En-
try Terminal, however, offers a more innovative approach.

The 2394A stores forms locally in the terminal’s memory to be dis-
played quickly — without system downloading. Local edit checks on
the 2394A let you know immediately when an error is made, so you
don’t send mistakes to the system. And the 2394A’s modified data tag
feature reduces data communication traffic, transmitting to the sys-
tem only those fields that have been modified. This lets you use your
system resources, data communications equipment, and networking
facilities more efficiently. The advanced capabilities of the 2394A
make it an ideal workstation in HP 3000/ VPLUS or HP/IBM Inter-
active Mainframe Facility applications.

The data entry operator’s work is further enhanced by the 2394A’s
ergonomic design — providing all the popular features and capabili-
ties of the HP 2392A Display Terminal.

HP 2394 A Data Entry Terminal $1795

I1BM is a trademark of International Business Machines, Inc.
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COMPUTER PERIPHERALS

Interactive Taerminals
Models 2625A, 2626A

o (BM 3276 Con

e Simuitansousiy-active tual 3 stem ports for HP and
iBM

o Options: Graphics

o Cptional worg procsssing function

ERPLEY

HP 2625A

HP 26254 Dual System Dispiay Terminal

The HP 2625A brings HP and IBM compatibility together in a
single terminal. With the data entry features of the HP 2622A Block
Mode Terminal on port 1, and IBM 3276 Display Station features on
port 2, the HP 2625A offers convenience and cost savings to multiple
system users.

Both ports remain active at all times, allowing tasks to run concur-
rently on both hosts. The HP 2625A also connects to non-HP systems
supporting ASCII asynchronous point-to-point data communications
in character mode.

Option 523 adds HP 2623A graphics features enhanced to provide
polygonal area fill, rubberband line, and Tektronix 4014 compatibili-
ty. The graphics option allows the HP 2625A to run HP and other
major industry software packages (see the HP 2623A product sum-
mary).

All the text editing features of the HP 2628 A Word Processing
Terminals can be added to the HP 2625A. Option 528 allows the HP
2625A to operate with HPWORD software on an HP 3000 system.

The HP 2625A also offers 19.2 kbps high-performance datacomm,
smooth vertical scrolling, forms/format mode, and 11 national char-
acter sets. Configuration flexibility allows you to daisy-chain up to 32
terminals for both local and remote operations.

With IBM 3276 emulation, HP 2622A data entry, HP 2623A and
Tektronix 4014 graphics, and HP 2628A word processing, the HP
2625A is actually five terminals in one.

HP 2625A Unat System Display Terminal $3495

Multiple Workspaces

Multiple Windows

Dual Data Communications Ports
Multipoint Data Communications
Interactive Forms Design

HP 2626A

HP 2626 A Multi-Window Terminal

The HP 2626A is a high performance terminal which provides
unique display capabilities and data communications flexibility, The
HP 2626A display memory can be divided into four independent
workspaces, and the display screen into four separate windows to ex-
amine and manipulate the contents of the workspaces. This capability
amounts to four virtual terminals which may be changed from appli-
cation to application or system to system.

Dual data communication ports can be linked to workspaces to dis-
play data from two different computers, or one port may be linked to a
computer and the other used as an external RS232 serial printer port.
Data may be communicated to the computer using block, line, line
modify, or character modes in a point-to-point or multipoint environ-
ment.

The HP 2626A is ideally suited for program development or data
entry particularly when taking advantage of the easy to use function
key approach to forms design. The line length may be set from 80 to
160 characters so that 132 column reports as well as double width
pages may be handled, with viewing via horizontal scrolling.

HP 2626A Display Station $4900



e Complete word pracessing
e Opticnal graphics
e Higit speed data entry

HP 2628A

HP 2628A Word Processing Terminal

The HP 2628A combines HPWORD word processing, graphics,
and data entry capability in one terminal.

For HP 300 system users with both word processing and data
processing requirements, the HP 2628A is ideal. As a word processing
terminal designed for use with HPWORD (Hewlett-Packard’s word
processing software for HP 3000 computer systems), the HP 2628A
allows you to create, edit, and store documents. Keyboard overlays
provide a full graphics and word processing keyboard, including syn-
tactic keys (character, word, line, sentence, phrase and paragraph)
for cursor positioning and editing functions such as delete, move and
copy. Letter quality copies of the documents can be printed by an
optional HP daisywheel printer attached to the terminal, or a selec-
tion of system printers.

Option 523 provides all the graphics capabilities of the popular HP
2623A Graphics Terminal, with enhanced features that include po-
lygonal area fill, rubberband line, and Tektronix 4014 mode. Like the
HP 2623A, the HP 2628A is compatible with HP and other major
industry software packages (listed in this guide under the HP 2623A
product summary). Tektronix 4014 compatibility allows the terminal
to use PLOT 10 software as well.

When the HP 2628A is not being used a word processing terminal
on an HP 3000, it can perform all the data entry functions of the HP
2622A Block Mode Terminal. The HP 2628 A’s six pages of alphanu-
meric memory make it an ideal terminal for programmers, and
VPLUS/3000 support allows HP block mode screen-oriented appli-
cations to be run.

In addition, the HP 2628A offers high-performance 19.2 kbps
datacomm, smooth vertical scrolling, forms/format mode, optional
integral thermal printer, plus 11 national character sets.

HP 26284 Word Processing Terminal $3195

COMPUTER PERIPHERALS

interactive Terminals
Models 2628A, 35731, 35723A

NEW

HP 35731

35731 HP Monochrome Moriitar

The 35731 HP Monochrome Monitor is a 12-inch, high resolution
monochrome video display unit used as an integral component of HP
terminals, PCs and workstations.

The monitor features an easy-to-read green phosphor display, as
well as compatibility with HP systems that use 512x390 or 640x400
resolutions. It supports the HP Touch Accessory via the HP-HIL in-
terface.

Ergonomic features on the monitor include an anti-glare screen
and built-in tilt and swivel for adjusting the screen viewing angle. The
monitor also has front panel brightness and contrast controls to make
display adjustments more convenient for you.

Ordering Information Price
35731A HP Monochrome Monitor £304
35731B HP Monochrome (International) $340

HP 35723A

35723A HP Touch Accesscary

The 35723A HP Touch Accessory is a 12-inch, user-installable
touchscreen bezel. When you add HP touch to your HP computer or
terminal that supports the HP-HIL (Human Interface Loop), you
transform your ordinary screen into an interactive touchscreen. HP
Touch gives you an easy and natural way of communicating with your
computer.

HP Touch has a maximum resolution of 43 vertical by 57 horizon-
tal, giving you 2451 touch points. You can define touch areas of vary-
ing shapes and sizes, giving you programming flexibility for a wide
range of applications.

35723A HP Touch Accesscry 53090
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Dial-Up Modems
Models 37212A, 37213A/4A/5A/6A

e Auto-dial and auto-answer
s Automatic data-rate recognition and configuration
s Full duplex 1200 bps and 300 bps on dial-up lines

HP 37212A

Dial-Up Modem Family

The need for computers to communicate over long distances has
increased rapidly over the last few years. The increased reliance on
data communications has made it essential for modems to be able to
operate completely unattended.

To facilitate this requirement, HP now provides a family of dial-up
modems all of which are designed for full duplex operation over the
Public Switched Telephone Network. The modems all conform to
Bell-212A and CCITT V.22 standards for communication at 1200
bps or 300 bps.

Automated Features

In order to benefit from completely unattended operation, all HP
modems have auto-dial, auto-answer, and automatic data-rate recog-
nition and configuration.

Which Modem Should You Use

The HP 37212A is a stand-alone modem with integral power sup-
ply. Modem control lines are not required, hence this modem is ideal
as a universal modem for use with any computer, terminal, or any
other device which uses an RS-232C/V.24 interface.

The HP 37213A/4A/5A/6A Systems Modem is designed specifi-
cally for use with HP 1000 A/L-Series and M/E/F-Series com-
puters. The Systems Modem is based on a rack which will hold up to
seven modem or other interface cards and is ideal for larger systems
and for systems where the number of 1/O slots in the computer is
limited.

HP 37212A Stand Alone Modem

The HP 37212A is an “intelligent” stand alone modem incorporat-
ing a microprocessor to provide modem control and auto-dial facili-
ties for HP interactive display terminals, calculators and computers
which do not support switched line modems via RS232C/V.24. Ei-
ther synchronous or asynchronous communication can be conducted.
Commands are passed from a terminal or computer through the
RS232C/V.24 interface (using secondary TxD as an asynchronous
command channel in the case of synchronous operation). The HP
37212A can also operate on leased lines.

In addition to the commands available through the interface, the
HP 37212A can also be operated in ‘Dumb’ mode, from the front
panel. Non-volatile storage is provided for modem configuration and
for 23 74-character strings which can be used for telephone numbers
and log-on sequences. The strings can be linked together to provide
completely automatic connection and log-on. A telephone is not re-
quired, but a second telephone connector is provided on the rear panel
to allow one to be connected in parallel with the modem. The modem
contains an integral power supply for ac operation, and also can oper-
ate from a dc supply where ac power is unavailable, e.g., telecoms and
medical applications.

e Compatible with Bell 212A and CCITT V.22
e Centrai site and stand-alone versions
¢ Local analog and remote digital loopback

HP 37213A/4A/5A/6A Systems Modem

The Systems Modem is designed for use with all HP 1000 Com-
puters and communicates with the computer through an 8-channel
multiplexer (HP 12040B in A/L-Series or HP 12792B in M/E/F-
Series) and a single multiway cable.

HP 37214A Modem Interface Card Cage

The Systems Modem is based on the HP 37214A Card Cage. This
has space for up to seven modem or other interface cards in any com-
bination. The eighth slot of the Card Cage is reserved for use by the
integral controller and dialer which communicates with the user pro-
gram by simulating an interactive display terminal. The controller
and dialer provide the control signals, the pulse and DTMF dialing
control, and loopback control for up to seven modem cards. Local
analog loopback or remote digital loopback may be selected under
program control to allow a user program to pass data and to check the
integrity of the looped modem link. Also a local diagnostic terminal
port enables monitoring of all the modem interface lines for diagnos-
tic purposes.

HP 37213A Modem Card

The HP 37213A is a single card modem. As with the HP
37215A/6A, it plugs into the HP 37214A Card Cage. It communi-
cates with Bell 212A compatible modems at 1200 or 300 bps and with
any CCITT V.22 (Alternatives A and B) compatible modem at 1200
bps. Asynchronous or synchronous communication is supported. The
HP 37213A is also compatible with the Vadic 3450 Series Triple
Modem. The Modem can perform both pulse and DTMF (tone) dial-
ing under user program control. Two interfaces are provided, one for
the 8-channel Multiplexer and one for an RS232C port for applica-
tions that either do not use a Multiplexer or require synchronous com-
munication. Local analog or remote digital loopback may be
performed under user program control.

HP 37215A Modem Interface Card

For applications where a PTT supplied modem must be used or
where a modem is already available, an HP 37215A Modem Inter-
face Card may be used in place of an HP 37213A Modem Card. The
HP 37215A provides buffered RS232C and V.24/V.28 compatible
lines for controlling all common switched line, full-duplex modems.
Loopback of most external modems may be performed under user
program control. The Modem Interface Card also provides auto-con-
figuration of port speed with auto-answer modems. Auto-dialing is
not possible when using external modems.

HP 37216 A Terminal Interface Card

The HP 37216A allows direct connection of local interactive dis-
play terminals to unused Multiplexer ports. With the Terminal Inter-
face Card, one local terminal can be connected to one port of the 8-
channel Multiplexer via a standard 25-pin D-type connector.

Ordering Iinformation Price
HP 37212A Stand Alone Modem $1046
HP 37213A Modem Card $1125
HP 37214A Modem Interface Card Cage $1715
HP 37215A Modem Interface Card $190

HP 37216A Terminal Interface Card $170
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Personal Data Storage

Models 9114A, 9122D/S, 9123D, 91258, 9133H, 9134H, 9142A, 9153A, 9154A, 88500A

Hewlett-Packard offers you a full line of data storage solutions to
fit your personal or technical computer requirements. HP’s wide
range of disc drives cover a variety of prices, capacities and perform-
ance.

3 1/2” Microfioppy Personal Data Storage Solutions
HP 9122D Dual 3 1/2“ Drive—HP 91228 Single 3 1/2" Drive

The HP 9122D is a highly reliable, double-sided 3 1/2” microflop-
py designed for use with HP’s desktop and personal computers. Avail-
able in both dual and single configurations, the HP 9122D and HP
91228 provide up to 1420 and 710 Kbytes of formatted capacity, re-
spectively. This disc drive is supported on the Touchscreen Series 80
and Touchscreen 11 and HP 9000-Series 200, 300, and 500.

HP 9114A Portable 3 1/2” Disc Drive

Designed for HP’s Portable computer family as well as, Series 40
and Series 70, the HP 9114A provides up to 710 Kbytes of formatted
capacity in a lightweight, battery-operated package. The 3 1/2” disc
drive reads, writes, and initializes double-sided media in both single-
sided and double-sided formats. This feature allows data exchange
with single-sided drives currently in use.

HP 9123D Dual 3 1/2” Drive (for HP Touchscreen Il) See pg. 41
Hard Disc Personal Data Storage Solutions
HP 9153A/9154A 10 Megabyte Winchester Hard Disc

The HP 9153A combines the storage and performance capabilities
of HP’s 10 Mbyte hard disc with the backup and interchange capabil-
ities of the 3 1/2” microfloppy in one compact package. The remova-
ble media is fully compatible with the HP 9122D/S, HP 9123D and
HP 9114A data storage units. The 9154A, hard disc only model, adds
Winchester performance and convenience to floppy-based computer
systems. These models are supported on the Touchscreen 11, HP
9000-Series 200, 300 and 500 and Series 80 computers.

HP 9133H/9134H 20 Megabyte Winchester Hard Disc

The storage capabilities of HP’s 20 Mbyte hard disc with the back-
up and interface capabilities of the 3 1/2” microfloppy are combined
in the HP 9133H. The removable media is fully compatible with the
HP9122D/S, the HP 9123D, and HP 9114A data storage units. The
HP 9133H and 9134H are well suited for business and technical large
memory applications—general accounting, data base management,
and integrated applications. They are supported on the Touchscreen
11, Series 80, and HP 9000-Series 200, 300, and Series 500 com-
puters.

1/4” Tape Backup Solution
HP 9142A 1/4” Tape Subsystem

The HP 9142A is a low cost 1/4” streaming tape backup solution
designed for personal computers. This drive stores approximately 13
to 52 Mbytes of information on the HP Touchscreen and Touch-
screen II PCs and up to 60 Mbytes on the IBM PC/XT/AT and
COMPAQ Portable. This subsystem allows both file and image back-
up and restore operations. The format, utilizing 50% data redundan-
cy, offers error correction for increased data reliability. The HP
9142A transfers data at a rate of 2 Mbytes/minute and 1
Mbyte/minute with verification.

Interface Solutions
HP 88500A IBM Disc/Tape Interface

Hewlett-Packard provides you with an interface solution to connect
your HP tape or disc to your IBM PC/XT/AT and COMPAQ Porta-
ble. This easy-to-install system includes the powerful Data Manager
and Tape Backup software. One short slot interface card allows you
to connect up to 7 discs and 1 tape. The HP 88500A supports the
9154A and 9134H discs as well as the 9142A tape.

Data Interchange
HP 9125S—IBM PC 5 1/4” Data Interchange

The HP 9125S is a single 5 1/4” disc drive that gives the HP
Touchscreen and Touchscreen 1T data compatibility with the IBM-
PC via 5 1/4” discs. Connected by HP-IB to the Touchscreen com-
puters, the drive can read, write, and initialize discs in IBM-PC for-
mat as well as HP format. The discs can be moved between IBM and
HP computer systems for easy data exchange.

Ordering information Price
HP 9114A Double-sided 3 1/2” Disc Drive $ 795
HP 9122D Double-sided 3 1/2” Dual Disc Drive $1390
HP 91228 Double-sided 3 1/2” Single Disc Drive $1090
HP 9123D Double-sided 3 1/2” Dual Drive $ 715
HP 91258 Single-sided 5 1/4” Flexible Disc Drive $1200
HP 9133H 20 Mbyte Hard Disc plus 3 1/2” $2740
Microfloppy

HP 9134H 20 Mbyte Hard Disc (Winchester only) $2390
HP 9142A 1/4” Tape Backup Subsystem $1690
HP 9153A 10 Mbyte Hard Disc plus 3 1/2" $1940
Microfloppy

HP 9154A 10 Mbyte Hard Disc (Winchester only) $1690
HP 88500A IBM Disc/Tape Interface $ 199
HP 91290A 5 1 /4” HP Qualified Media (Box of 10) $ 38
HP 92192A 3 1/2” Double-sided Microfloppy $ 69
(Box of 10)

HP 922428 15 Mbyte Tape (9142 only- $ 129
Box of 5 tapes)

HP 92242L 60 Mbyte Tape (9142 only- $ 180

Box of 5 tapes)
See the Technical Data Sheet #5953-6857, “Data Storage for Personal and Portable Computers’™
for detailed support information.
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C5/84 Desktop Disc Drive Family
Models 7941A, 7945A, 7942A, 7946A
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HP 7941A

HP 7941A/45A and HP 7942A/46A

The HP 7941A and HP 7945A are 24- and 55-Mbyte disc drives,
respectively. The HP 7942A and HP 7946A products feature the
same 24 and 55 megabyte capacities but include a '/s-inch cartridge
tape drive integrated into a single unit. These products are designed
and priced for use on entry-level multi-user systems and high per-
formance work stations.

Both the disc products and the disc/tape products employ the same
efficient command structure (CS/80) and HP-1B interface as the HP
7911, 7912, 7914, 7933, and 7935 mass storage products. This com-
monality in command structure allows you to mix and match a wide
range of compatible mass storage solutions.

The disc and the disc/tape products are customer installable and
contain extensive self-test capabilities resident in the controller. Both
package designs provide quick access to all replacable assemblies.

The disc and disc/tape products are quiet enough to operate unno-
ticed in an office environment and are small enough to place on top of
a desk. Both feature adapter kits to fit in 19-inch EIA rack enclosures
or in HP’s mobile mini-rack.

With a 30ms average disc seek time and a typical data transfer rate
of one megabyte per minute for the tape drive, these disc and
disc/tape products provide the performance needed for the entry-lev-
el multi-user system high performance work stations.

Features

HP 724144 and HP 79454 Diss Drive

e Small stand-alone desktop cabinet

(HxWxD = 130mm x 325mm x 285mm)

Quiet operation with sound power <50 dBa.

Customer installable

Average seek time of 30ms

Fits in 19-inch EIA rack enclosure with an HP 19500B adapter kit

Features
HP 79424 and HP 79484 Disc/Tape Drive

e Customer installable

® The disc drives have an average seek time of 30ms. The tape drive
can typically transfer data at one megabyte per minute.

® The tape drive has read-after-write capabilities and automatic er-
ror detection and correction for enhanced data reliability

e Small stand-alone desktop cabinet
(HxWxD = (208mm x 325mm x 285mm))

e Quiet operation with sound power <50 dBa.

e Fits in 19-inch EIA rack enclosure with an HP 19501 A adapter kit

"HP-IB

SYSTEMS

HP 7946A

Description

HP 7941A/7945A Disc Drives

The HP 7941 A and HP 7945A are 24- and 55-Mbyte disc drives.
Each of these products includes a fixed Winchester disc drive, intelli-
gent HP-IB Command Set 80 controller and power supply -— all in a
compact desktop package.

Description

HP 7942A/7946 Disc/Tape Drives

The HP 7942A and HP 7946A are mass storage systems combin-
ing either a 24-Mbyte or a 55-Mbyte fixed disc drive with a built-in
Ye-inch cartridge tape drive, intelligent HP-IB Command Set 80 Con-
troller and power supply — all in a compact desktop package. A sin-
gle controller integrates and controls the tape and disc drives.

Operating Characteristics

Electromagnetic Emissions

Radiated and conducted interference:

o HP 7941A, 7942A, 7945A, 7946A - For U.S.A., designed to meet
FCC Docket 20780 for Class B computing peripheral devices.

o HP 7941A, 7942A, 7945A, 7946A - For Europe, designed to meet
VDE 0871 for Level B computing devices. FTZ licensed on some
HP systems. Refer to your local sales representative for more infor-
mation.

Safety

The HP 7941A, 7942A, 7945A, 7946 A meet all applicable safety
standards of the following:

e IEC 380 and 435

e UL 114 and 478

o CSA 22.2no. 154

Ordering information Price

HP 7941A (24Mbyte) disc S 2300

HP 7945A (55Mbyte) disc S 7500

HP 7942A (24Mbyte disc/tape cartridge) $ X500

HP 7946A (55Mbyte disc/tape cartridge) $10.500

Opt 015 Voltage selector set for 230V (For non-U.S. NJC
shipments)

Opt 550 Deletes one-metre HP-1B cable Less $85
HP 19500B Rack kit for mounting HP 7941 A and $85
HP 7945A in 19-inch EIA rack enclosures
HP 19501A Rack kit for mounting HP 7942A and S105

HP 7946 A in 19-inch EIA rack enclosures



e Performance
e Reliability
¢ Serviceability

I CELIGNED ron|
SYSTEMS

HP 7911R, 7912R, 7914R

HP 7914S8T

Hewlett-Packard offers the HP 7911, 7912, and 7914 family of disc
products. To ensure flexibility in configuring mass storage needs, each
disc product employs the same efficient command structure (CS/80)
and the same interface standard (HP-IB), allowing you to mix and
match a wide range of compatible storage solutions with little or no
need for additional control hardware or software modification.

All of the CS/80 family disc products contain a sophisticated, in-
ternal controller which performs advanced, self-diagnostic routines to
facilitate maintenance and servicing. These self-diagnostic capabili-
ties, coupled with careful design and engineering, promote a highly
reliable and serviceable disc drive which will provide greater system
uptime and productivity.

HP 7911, 7912, 7914 Disc/Tape Drives

These Disc/Tape Drives are a family of products designed to satis-
fy all peripheral storage requirements in a single compact package.
Each product utilizes a unique integrated storage concept, featuring a
reliable Winchester disc mechanism for mass storage, and a %-inch
cartridge tape drive for backup and user I/O.

The product line provides mass storage capacities from 28.1 to
132.1 Mbytes; they include the 7911 (28.1 Mbytes), 7912 (65.6
Mbytes), and 7914 (132.1 Mbytes).

HP 7914ST Mass Storage Subsystem

The HP 7914ST is a complete mass storage subsystem offering 132
megabytes of Winchester disc storage and an HP 7974A half-inch
tape drive in a 1600mm high system cabinet. An option for a second
132-Mbyte disc drive in the same cabinet is also available.

HP 7914 CT Disc/Tape Drive

The 7914 CT disc/tape package combines the 7914 disc drive with
the 9144A Y4 inch cartridge tape drive in a mobile mini-rack (Rose-
bud family cabinet). The new cartridge tape drive has read after write
capabilities which helps to reduce image backup time.

COMPUTER PERIPHERALS [,

CS/80 Disc Drive Family 7
Models 7911, 7912, 7914, 7914CT, 7914ST (D]

¢ Integral self test and dizg
e Internal microprocessor controtier

H i
DOLUls

7914CT

HP 7911P,
7912P,
7914P

MEW

Operating Characteristics

Electromagnetic Emissions

The 7911, 7912, and 7914 are designed to meet FCC Docket 20780
for Class A computing devices. For Europe, they are designed to meet
VDE 0871 for Level A computing devices and are FTZ licensed on
some HP systems.

Safety

The HP 7911, 7912, and 7914 meet all applicable safety standards
of the following: CSA 22.2 No. 154, IEC 380 and 435, UL 114 and
UL 478.

Ordering Information

HP 7911P/R (28.1 Mbytes)

HP 7912P/R (65.6 Mbytes)

HP 7914P/R (132.1 Mbytes)

Opt 001: Dedicated tape controller
(HP 7911, 7912, and 7914)

Opt 015: 220-volt operation

Opt 140: Delete cartridge tape drive Jogs S
HP 7914ST (132.1 Mbytes)

Opt 002: Adds cartridge tape drive and second
controller (for HP 3000 only)

Opt 015: 220-volt operation S
Opt 114: Adds second HP 7914R (less cartridge pedd $13,630
tape drive)

Opt 240: Adds cartridge tape drive to first HP 7914R .05 3570
HP 7914CT (132.1Mb) S17.3%0
Opt 015 220-volt operation N C
Opt 140 Delete cartridge tape drive

o 3,500
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CS/80 Disc Drive Family Continued
Models 7907, 7933, 7935

e Performance
e Reliability
e Serviceability

HP 7907

l DESIGNED :onl
SYSTEMS

The HP 7907A is a complete peripheral storage product providing
user 1/0, mass storage, and backup capabilities. The 7907A com-
bines a state-of-the-art fixed/removable disc mechanism with an in-
telligent controller using the CS/80/HP-IB protocol. The result is a
high performance, environmentally rugged disc sub-system providing
a cost effective backup and software distribution capability as well as
an easy path to data interchange between systems.

Features

Disc Drive

e 41 Mbytes of formatted disc storage

e 20.5 Mbytes of fixed storage/20.5 Mbytes of removable storage in
an easy to use front-loading 8” cartridge

HP standard CS/80/HP-IB protocol

Average seek time 30 ms

Ramp-loaded heads for added reliability

Front panel or system activated image backup/restore in less than
3 minutes

Environmentally rugged design

Available in either an HP92211A cabinet or standard 19” EIA
rackmount

o Customer installable

Description

The HP 7907A is a complete mass storage subsystem featuring
20.5 Mbytes of formatted removable storage in an easy-to-use front
loading configuration. Add to this an additional 20.5 Mbytes of
formatted fixed storage, a fast 45 ms Total Device Average Transac-
tion Time, a small light-weight package, 19” EIA rackmount capabil-
ity and an offline backup capability and you have an ideal mass
storage system for applications such as Automatic Test, On-Site Data
Logging, and Computer Aided Engineering.

Electromagnetic Emissions

Radiated and conducted interference:

e HP 7907A-For U.S.A. designed to meet FCC Docket 20780 for
Class B computing devices.

e HP 7907A-For Europe, designed to meet applicable VDE 0871 re-
quirements for computing devices.

Safey

The HP7907A meets all applicable safety standards of the follow-
ing:

e [EC 380 and 435

e UL 114 and 478

e CSA C22.2 No. 154

¢ Integral Self Test and Diagnostics
e Internal Microprocessor Controlier

HP 7933H,
7935H
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HP 7933H Disc Drive

The HP 7933H Disc Drive is a 404-MB fixed media device that
provides high levels of performance, reliability, and serviceability.
The performance of the HP 7933H promotes overall greater system
efficiency. The advanced reliability and serviceability features are re-
flected by the exceptionally low maintenance costs of this product. A
bundled package of three HP 7933H’s is available as the HP 7933G
at a reduced price.

HP 7935H Disc Drive

The HP 7935H Disc Drive is a removable media device that pro-
vides 404 Mbytes of removable media for increased system flexibility
and greater system uptime for private data volume configurations and
disc-to-disc backup/restore operations. This product is available in an
HP 7935G package of three drives at a reduced price.

Electromagnetic Emissions

The HP 7933 and HP 7935 are designed to meet FCC Docket
20780 for Class A computing devices. For Europe, they are designed
to meet VDE 0871 for Level A computing devices and are FTZ li-
censed on some HP systems.

Safet
The HP 7933 and HP 7935 meet all applicable safety standards of
the following:
e CSA 22.2 No. 154
e [EC 380 and 435
e UL 114 and UL 478

Ordering Information

HP 7907A (41 Mbytes) $12,500
015-240V /50Hz N/C
550-Delete HP-IB Cable Less 85
HP 7933H (404 Mbytes) $25,700
HP 7933G (1.212 Gbytes) $63,700
HP 7935H (404 Mbytes) $28,300
HP 7935G (1.2 Gbytes) $74,400
Standard Input Power: 208 volts N/C
Opt 120: For 120-volt operation in U.S.A., Canada N/C
Opt 220: For 220-volt operation in Canada N/C
Opt 221: For 220-volt operation in continental Europe N/C
Opt 222: For 220-volt operation in Switzerland N/C
Opt 223: For 220-volt operation in Denmark N/C
Opt 241: For 240-volt operation in United Kingdom N/C
Opt 242: For 240-volt operation in Australia, New N/C

Zealand



HP 9144A 1/4” Tape Subsystem

The Hewlett-Packard Family of Magnetic Tape Subsystems pro-
vides a range of solutions to meet your format, capacity, and perform-
ance needs. The four major applications of our tape subsystems are:

* Backup protection against equipment failure and operator error
* Archival storage for economical, long term data preservation
* Data exchange with other computers and system software updates

* Online mass storage for data logging and tape processing

1/4" Tape Backup Solution

HP 9144A 1/4" Tape Subsystem

The HP 9144A is a fast, reliable 1/4” Tape backup solution for 15
to 200 Mbytes of disc storage. It is a convenient backup alternative to
multiple floppy discs at approximately one-third the cost of the faster
half-inch tape drives. Using both 16 and 67 Mbyte cartridges, it pro-
vides performance up to 2 Mbytes per minute. The drive offers a read-
while-write feature, Media Monitor, and extensive error detection
and correction capabilities. Format compatibility with the
7908/11/12/14/42/46 integrated cartridge subsystems is an addi-
tional feature.

The HP 9144A allows for software distribution and data in-
terchange between many HP systems. The HP’s technical systems:
HP 1000, HP 9000-Series 200, 300, 500 can use the 9144A to facili-
tate data exchange via the 1/4” tape cartridge. (True data exchange
is dependent on the software, operating system and host system’s level
of compatibility).

Support for the 9144A is provided by the following HP systems:
Touchscreen PC, Touchscreen 11, HP 1000 Series A, HP 9000 Series
200, 300, and 500. (Cartridges formatted on the 9144A are not com-
patible with those formatted on the 9142A.)

1/2” Tape Backup Solutions

HP 7978B 1/2” Magnetic Tape Subsystems

HP 7978B 1/2” Magnetic Tape Subsystem is designed for fast, re-
liable backup of large systems typically with greater than 400 Mbytes
of storage. This tape subsystem offers both 6250 c¢pi (GCR) and 1600
cpi (PE) densities. The GCR formatted capacity of approximately
140 Mbytes per 2400 foot reel reduces data storage costs. This
streaming drive features 75 ips read-write speed (250 ips rewind
speed) and provides up to three times the transfer rate of the HP
7974A using Immediate Response and Read-Ahead buffering. In-
creased reliablity, extensive front panel diagnostics and ease of repair
are additional benefits of the HP 7978B. The drive is mounted in an
upright cabinet and includes an HP-IB interface. The HP 7978B is
supported on the HP 1000-A Series as well as the HP 3000-Series 37,
39,40/42,44/48, 58 and 64/68.

COMPUTER PERIPHERALS

Tape Subsystems
Models 7970E, 7974A, 7978B, 9144A

HP 7878A and HP 7874A 1/2" Magnetic Tape Subsystems

HP 7974 A 1/2” Magnetic Tape Subsystem

The HP 7974A is the low cost subsystem designed for backup of
approximately 130 to 400 Mbytes of disc storage with its 1600 cpi
(PE) density. The 800 cpi (NRZI) capability can be added if dual
density is required for data exchange. In the streaming mode, the
drive operates at 100 ips (200 ips rewind speed). This feature results
in transfer rates twice that of the HP 7970E. The HP 7974A is also a
start/stop drive operating at a tape speed of 50 ips with tension arm
buffering. Support is provided by the following systems: HP 1000-A
Series, the HP 3000-Series 37, 39, 40/42, 44/48, 64/68, and the HP
9000-Series 300 and 500 HP-UX.

HP 7970E 1/2” Magnetic Tape Subsystem

The HP 7970E tape drive offers support for additional HP comput-
er systems. Providing 1600 cpi (PE) density, the drive is available
with a choice of parallel differential or HP-IB interfaces and is sup-
ported on most HP computer systems. Using tension arm buffering, it
operates in start-stop mode at 45 ips {160 ips rewind) and provides
system transfer rates up to 3.5 Mbytes/minute. This drive offers a
1/2” reel-to-reel solution for HP 1000-Series E/F, HP 3000-Series
Il and OEM customers. The HP 7970E is available in either a lo-boy
cabinet or prepared for rack mounting.

Ordering Information
HP 7970E 1/2” Magnetic Tape Subsystems

Price

S1O160-517 17¢

HP 7974A 1/2” Magnetic Tape Subsystems (1600 cpi) EERIERN
HP 7974A with NRZI option (1600/800 cpt) 15838
HP 7978A 1/2" Magnetic Tape Subsystems 21
(6250/1600 cpi)

HP 9144A 1/4" Tape Backup Subsystem & 3500
HP 88140LC 67.0 Mbyte Tape (9144 only-Box of 5 R
tapes)

HP 88140SC 16.0 Mbyte Tape (9144 only-Box of 5 S0
tapes)

HP 92150D 600 Ft. 1/2” Reel-to-Reel (Box of 10 tapes) v b
HP 92150E 1200 Ft. 1/2” Reel-to-Reel (Box of 10 tapes) s 173
HP 92150F 2400 Ft. 1/2” Reel-to-Reel (Box of 10 tapes) 302

See the Technical Dta Sheet #5853-6831, '“The HP Family of Magnetic Tape Subsystems' for
detailed support information.
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Line Printers, Laser Printers

Models 2563A, 2565A, 2566A, 2680A, 2685B, 2686A, 2688A, 2689A

2686A

LaserJet Printer Family

2565/66A

2563A

Line Printers

HP 25634, 25654 and 25664

The HP 2563A, 2565A and 2566A are fully supported line-matrix
printers, printing at 300, 600 and 900 Ipm, respectively, in standard
mode. The HP 2563A, 2565A and 2566A offer many special user
features such as graphics, bar code printing, multiple character fonts,
16-channel vertical format control, high density printing and com-
pressed print. The HP 2563A, 2565 and 2566A utilize the Hewlett-
Packard Printer Command Language which enables upward and
downward compatibility with other Hewlett-Packard printers.

Laser Printers

HiP Laserdet/Laserdet PLUS Printers

The HP LaserJet/LaserJet PLUS printers are low-cost, profes-
sional PC laser printers that provide letter-quality text and graphics
for workstation-based applications. The LaserJet/LaserJet PLUS
printers print at § pages-per-minute and are compatible with IBM
and IBM compatibles, DEC, Wang, Apple, HP 150, and others. In
addition to the LaserJet printer’s features, the LaserJet PLUS printer
provides 2 meg of memory for higher density graphics, forms design
capability, downloadable fonts, and an optional Centronics interface.
The LaserJet PLUS printer is expanded into applications such as doc-
ument workstation printing, enhanced merged text and graphics, and
the electronic publications marketplace.

ideal for Word Processing Use

The HP LaserJet/LaserJet PLUS printers feature quiet operation
(< 55 dBA), muitiple character fonts per page, multiple paper sizes
(up to legal size), single sheet paper or envelopes, workstation on-
demand printing, and compact, desktop size.

haintenance

The HP LaserJet/LaserJet PLUS printers are easy to maintain
and operate. The disposable cartridges containing the main elec-
trophotographic components make the printers easy to service and
very reliable. The LaserJet/LaserJet PLUS printers require no
scheduled preventive maintenance.
Character Font Fiexibility

The standard character font for the LaserJet/LaserJet PLUS
printers is Courier 10 (Portrait and Landscape). There are additional
optional fonts for both printers in plug-in cartridges, including both
fixed pitch and proportionally spaced fonts. Software selectable, this
allows printing of multiple fonts on the same page. In addition,
downloadabie font families are available for the LaserJet PLUS printer.

2689A

HP 2688A

The HP 2688A page printer is a medium speed, low to medium
print volume faser electrophotographic printer. This printer is ideally
suited for applications requiring high print quality such as letters, re-
ports and documents. The maximum print speed of 12 ppm and the
quiet operation (55 dBA) make it an excellent office printer for
merged text and graphics printing.

HP 2680A/85B

The HP 2680A Laser Printing System (LPS) operates at 45 ppm
on plain 8.5-inch by 11-inch fanfold paper. It features continuous pa-
per feed for paper handling reliability, non-contact fusing, and a data
control system that is capable of handling variable size characters,
electronic forms and multiple pages of print on one sheet of paper. If
remote printing is required, the HP 2685B is designed for remote lo-
cation printing. The 2685B configuration includes the HP 2680 laser
printer, controller, terminal, disc drive and magnetic tape.

HP 2689A

The HP 2689A Laser Printing System provides IBM mainframe
(and compatible) computer users a cost-effective way to enjoy the
benefits of laser printing. The HP 2689A communicates to the IBM
mainframe through the HP 26029A interface unit and the HP 2680A
laser printer. This IBM mainframe plug-compatibie laser printer op-
erates at 45 ppm on plain 8.5-inch by 11-inch fanfold paper. The HP
2689A laser printer is known for its high reliability, affordability, and
easy implementation.

Output Design Service
HP also offers an Qutput Design Service. This service is a personal-
ized form design, logo and signature scanning service.

Ordering Information Price
HP 2565A Line Printer $18,766
HP 2566A Line Printer $21.766
HP 2563A Line Printer $5,780
LaserJet Printer $2.995
LaserJet PLUS Printer <$3,995
HP 2688A Page Printer $29,950
HP 2680A Laser Printing System $76,780
HP 2685B Laser Printing System $119,740
HP 2689A Laser Printing System £99.950
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LASERJET PRINTER

HP 9876A

THINKJET PRINTER

Personal Printers )
Hewlett-Packard’s personal printers offer compact convenience
and economy without sacrificing performance.

The ThinkJet Personal Printer
® 150-cps Printing
o Quiet Operation
o High-quality Text and Graphics
o Four Interface Versions

The low-cost ThinkJet family of personal printers offers fast, quiet,
portable printing. The ThinklJet printers feature a disposable print
head cartridge, high-quality printing, and both friction and pin-feed
capability. Four different print pitches provide the flexibility you need
for a variety of applications ranging from reports to spreadsheets.

The HP 82906A Personal Printer
® 160-cps Printing
e Impact Printing for Forms Flexibility
¢ Graphics
o Last-form Tearoff

The HP 82906A is an economical 80-column, dot matrix impact
printer that produces fast text and graphics on single sheets or fanfold
paper. A variety of print pitches and character styles are available,
plus last-form tear-off, user-defined character set and HP raster
graphics.

General Purpose Printers

HP’s general purpose printers include a range of non-impact and
impact printers. The non-impact thermal printers offer quick, quiet
printing. The impact printers offer both permanent copy and mul-
tipart forms capability.

The HP 2932A General Purpose Printer

200-cps Draft Quality Printing

Paper-handling Flexibility

Front Forms Loading and Straight Paper Path

Last-form Tearoff

The HP 2932A General Purpose Printer offers 200-cps printing
and a variety of paper-handling features for printing applications re-
quiring versatility and high reliability. Typical applications include
financial reports, customer invoices, and factory floor lists. The HP
2932A is frequently shared among several users.

Models ThinkJet, 82906A, 2932A, 9876 A, 2934A, LaserJet

COMPUTER PERIPHERALS

Workstation Printers

HP 2934A/HP 29340S

HP 2932A

HP 82906A

The HP 9876A Thermal Line Printer
¢ 480 Lines-Per-Minute Printing
o Three Interface Options

The 9876A offers fast, quiet line printing at 480 lines per minute. It
is ideal for producing high-speed listings, working reports or quick
plots and graphics. Featuring HP-1B, 8-bit parallel, and RS-232C in-
terface options, the 9876A is compatible with a wide variety of com-
puters and terminals.

Word Processing Printers and Accessories

HP offers a range of word processing printers and accessories to
meet a variety of application needs. You can choose from full-font
daisywheel printers, a personal laser printer, and a dual-mode impact
printer. All offer professional-looking copies of text with a minimum
of operator interaction.

The HP 2934A Business Printer

200-cps Draft and 67-cps Letter-quality Printing

Word Processing Print Features

Plug-in Font Cartridges

90-dpi Graphics* and Automatic Bar Code Generation

Last-form Tearoff

The HP 2934A Dual-mode Printer offers selectable print modes,
136-column printing, graphics capability, and a comprehensive selec-
tion of printing and paper handling features. When matched with the
HP 293408 Single-bin Sheet Feeder, it provides an excellent single-
printer solution for those who need letter-quality printing as well as

data processing speed and multipart forms capability.
*Graphics support on the HP 3000 via screen dump.

The LaserJet Personal Printer
® 8-Page-per-minute Printing
o Letter-quality Text
e Graphics
® Character-font Flexibility

The LaserJet Personal Printer provides letter-quality text and
graphics. Its fast printing and quiet operation make it an ideal work-
station printer for a variety of applications. It utilizes a disposable
cartridge that contains the main printing components. (See page 94
for additional information on LaserJet Printers)
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Workstation Printers {cont.)
Models ThinkJet, 82906 A, 2932A, 9876A, 2934A, LaserJet

FEATURE MULTIPART
PRINTER SPEED PRINT QUALITY GRAPHICS FORMS SHEET FEEDER NOISE STANDARD INTERFACE
ThinkJet Printer 150 cps o Draft Quality Yes No No <50dBA | 4 versions, each with
® 11x12 Dot Matrix own interface
2225A (HP-IB)
22258 (HP-IL)
2225C (Centronics)
2225D (RS-232C)
——
HP 82906A 160 cps o Draft Quality Yes Yes No 62dBA HP-IB
impact Printer ® 9x9 Dot Matrix
HP 29324 200 cps o Draft Quality Yes Yes No <55dBA | RS-232C Standard
General Purpose ® 9x12 Dot Matrix Options:
Printer #035 RS-422
#042 Centronics-type
Parallel
#046 HP-IB
HP 2934A Dual Mode | 67 cps Yes Yes Accessory: <55dBA | RS 232
Business Printer 200 & 67 ® Letter Quality HP 293408 Options:
cps ® 36x24 Dot Single Bin #034 Multipoint Synchronous
Matrix Sheet Feeder (Nth terminal)
200 cps #035 RS-422
o Draft Quality #039 SNS/Data Link
® 9x12 Dot Matrix Cable included
#042 Centronics-type
Paralle!
#046 HP-IB
LaserJet Printer 8 ppm o Letter Quality Yes No Yes <55dBA
(Built-in)
HP 9876A 480 1pm o Draft Quality Yes No No <57dBA | HP-IB Standard Options:
Thermal Line ® 5x7 Dot Matrix #001 8 bit parallel for
Printer use with 2640 series
terminal
#002 RS-232C
Ordering information Price
ThinkJet Printer (all versions)
2225A ThinkJet Printer (HP-1B) $ 495
2225B ThinkJet Printer (HP-IL) $ 495
2225C ThinkJet Printer (Centronics) $ 493
2225D ThinkJet Printer (RS-232C) $ 495
HP 2686A Laserlet Printer 3495
HP 2932A Impact Printer 2595
HP 2934A Dual-mode Business Printer 2095
HP 293408 Single-bin Sheet Feeder 630
HP 82906A Impact Printer 795

HP 9876A Thermal Printer



In fields as diverse as engineering, chemistry, medicine, finance,
and marketing, the need for hardcopy graphics is growing. The reason
is simple: graphics provide a comprehensive, easy-to-understand over-
view of numerical data.

Producing hardcopy graphics does not have to be difficult or expen-
sive. Basically, there are three types of devices used to produce graph-
ics—printers, plotters and film recorders. Each has its own applications.
Printers are raster devices which use closely spaced dots to create
working-quality drawings generally in black and white. Plotters, on
the other hand, are vector devices which produce colorful, visually
perfect graphics with sharp lines and smooth curves. And the new HP
7510 vector film recorder produces colorful 35-mm slides for formal
presentations.

With Hewlett-Packard graphics peripherals, you can quickly gen-
erate professional, h irdcopy graphs and charts from design, measure-
ment, and computational data.

Data Dispiay Graphics

Data analysis usually requires extrapolating trends over time, stud-
ying relationships between variables, making comparisons between
entities, and looking for exceptions and variances. All these lend
themselves to graphic portrayal.

By using graphics, you eliminate printouts with pertinent data bur-
ied in long listings of hundreds or even thousands of variables. Effec-
tive graphics can help you spot key ideas, trends, and relationships
that might otherwise go unnoticed. In addition, graphics can improve
communications at meetings, and make you appear more professional
and better prepared. Reports can be shorter, and easier to under-
stand.

Design Graphics

Hardcopy graphics are a vital part of the computer-aided design
and computer-assisted drafting fields. Tedious and time-consuming
plans and schematics can be produced quickly and accurately using a
plotter. HP drafting plotters create visually perfect drawings for ap-
plications in mechanical, electrical, and civil engineering, architec-
ture, and drafting.

COMPUTER PERIPHERALS

Introduction ¢ Hardcopy Graphics

Interfaces

There are two interfaces for connecting HP plotters and the HP
7510 color film recorder with HP and non-HP computer systems: the
HP-1B (IEEE-488-1978) and the RS-232-C/CCITT V.24. These op-
tions make it easy to integrate an HP plotter into almost any comput-
er system.

HP-GL

Hewlett-Packard plotters understand HP-GL (Hewlett-Packard
Graphics Language), a set of easy-to-understand mnemonic com-
mands for controlling machine functions such as character generation
and axis production. These internal commands simplify program-
ming; for example, it often takes just one or two instructions to draw
arcs or circles or define and fill a polygon.

Piotting Media and Pen Choices

Each HP plotter uses chart paper and at least one additional medi-
um: plots can be drawn on transparency film for overhead projection,
on high-gloss presentation paper for reports or graphic hand-outs, or
on vellum, double-matte polyester fitm, and tracing bond for engi-
neering and drafting drawings.

HP makes three types of pens—fiber-tip, roller-ball, and liquid-ink
drafting pens. The fiber-tip pens for both paper and transparency film
come in two widths, a fine tip for grids, tick marks, and labels, and 2
wide tip for bold titles, heavy lines, and filled-in areas. For engineer-
ing and drafting media, refillable drafting pens come in six standard
widths, and disposable drafting pens come in two widths and four col-
ors. Roller-ball pens in one width and four colors.

intelligent Pen Control

All HP plotters change pens automatically under program control
S0 no operator intervention is necessary. To produce graphics of con-
sistently high quality, HP plotters precisely control pen movements
through the use of sophisticated ¢lectronic circuitry. As pens descend,
their motion is automatically damped to preserve pen tips. When pens
are returned to their stalls after use, they are automatically capped so
they stay fresh and last longer.

Graphics Software

HP plotters are supported on most Hewlett-Packard computer sys-
tems, desktop computers, and intelligent terminals. In addition, many
popular graphics application and integrated software packages sup-
port these plotters on HP and non-HP computer systems and personal
computers.

Film Recorder Output

With the standard 35-mm camera back, the HP 7510 color film
recorder can accommodate 35-mm slide and print film, and Polaroid
instant slide film. With an optional camera back, the recorder can
also use instant print film. Another option is a Kodak instant slide
module which produces fully developed instant slides one at a time.

Reliability

HP plotters, and the HP 7510 color film recorder, are built for pro-
fessionals by professionals. HP has been manufacturing graphics
plotters for over 15 years. An HP's commitment to product integrity
means quality is built-in to every plotter and film recorder we make.
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Iintroduction to Hardcopy Graphics (cont.)

HP 75808
HP 7470A HP 7475A HP 7550A HP 75858 HP 75868
Number of 2 in individual 6 in carousel 8in carouse! 8 in carousel 8 in carousel
pens pen stafls
Paper, Paper, Paper, Paper, Paper,
fransparency transparency, {ransparency, liquid-ink liquid-ink
Pen types liquid-ink roller-bail, roller-ball
roller-ball
Ad/A Ad/A, A3/B Ad/A, A3/B Ad/A, A3/B, Ad/A, A3/B,
A2/C, AL/D, A2/C, A1/D,
Media sizes (AO/E AQ/E
HP 75858 only)
Paper, Paper, Paper, Paper, vellum, Paper, vellum,
transparency film transparency film, transparency film, tracing bond, tracing bond,
Media types vellum, polyester film polyester film
polyester film
Manual sheet Manual sheet Automatic sheet Manual sheet Automatic roll
loading for above loading for above feed for paper, loading for above feed for above
media types media types transparency film media types media types
except
Media load Manual sheet tracing bond
methods loading for above
media types Manual sheet
loading for above
media types
RS-232-C/CCITT V.24 RS-232-C/CCITT V.24 RS-232-C/CCITT V.24 RS-232-C/CCITT V.24 RS-232-C/CCITT V.24
Interfaces or or and and and
(HP-IB) IEEE-488 (HP-iB) IEEE-488 (HP-IB) IEEE-488 (HP-1B) IEEE-488 (HP-IB) IEEE-488
or HP-IL
Page 99 99 101
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e Low cost, high performance
¢ Choice of six- or two-pen models

MASKE T Al G PR TR

Hewlett-Packard’s HP 7470A and 7475A graphics plotters provide
the kind of graphics excellence you would expect to find only in much
more expensive plotters. They feature the same high-quality compo-
nents and innovative paper-moving technology which were intro-
duced in HP’s drafting plotters and which make it possible to offer
high performance plotters at affordable prices. Refer to the table be-
low for a quick comparison of the main features available in each
plotter.

Features HP 74754 HP 7470
Media sizes Two ANSI sizes: A (8.5 x 11 in.) One ANSI size: A(8.5x 11 in.)
and B (11 x17in)
Two 1SO sizes: A4 (210 x 297 mm) | One IS0 size: A4 (210 x 297 mm)
and A3 (297 x 420 mm)
Pens Six fiber-tip; programmable pen Two fiber-tip; programmable pen
selection; automatic capping selection; automatic capping
HP-GL More than 50 instructions More than 40 instructions
instructions
Character 19 sets, including ISQ European Five sets
sets standards and Katakana
Standard HP-IB (IEEE 488-1978) or HP-IB (IEEE 488-1978) or
intertaces RS-232-C (CCITT V.24) RS-232-C (CCITT V.24) or HP-IL
Each plotter incorporates one permanent interface option.
Technology Both plotters use the same micro-grip drive for paper movement and
have the same high resolution, repeatabifity, and velocity.

Computer Applications

The HP 7470A and 7475A provide hardcopy computer graphics
for technical, scientific, and business applications. Colorful A4/
A-size charts and graphs are ideal for reports and overhead trans-
parencies. Use them for summarizing data, identifying trends, com-
paring results, and focusing on exceptions. The larger A3/B-size plots
that can be drawn on the HP 7475A are particularly useful for time
lines, PERT charts, schematics, engineering drawings, and other ap-
plications where you need to show visual detail.

COMPUTER PERIPHERALS

Graphics Plotters
Models 7470A and 7475A

e Plot on paper
+ Plot on HP overhead transparency film

Measurement Applications

The HP 7470A and 7475A add hardcopy graphics capability to
intelligent instruments and instrument systems with HP-IB (IEEE
488-1978). For most applications that use a display screen and an
oscilloscope camera, these plotters can produce high-quality hard-
copy of the screen for a cost that is substantially lower than camera
film. Because they plot directly from measured data, they eliminate
problems created by distortion from the screen. And plotter output
provides better visual resolution than photographs. Many systems
without screen displays can also have the benefits of HP 7470A or
7475A hardcopy graphics at very little additional cost.

Easy to Use

When the HP 7475A or 7470A plotters are turned on, default con-
ditions are automatically established for most plotting parameters. In
many cases, it is only necessary to load the pens and plotting medium
in order to start plotting.

Media and pen loading are also easy. A guide control lever makes
media alignment perfect every time. The front panel can be used to
select pens, to halt the program for exchanging pen colors, or to move
the plot forward to “‘view” what you have plotted.

The front panel also allows easy access to the plotter’s digitizing
capability and scaling points. And, on the HP 7475A, push buttons
can rotate plots 90 degrees or run a demonstration plot directly from
the plotter.

Intelligence Features

Intelligence features are built directly into these plotters to save
you time by eliminating the need for software-generated characters
and functions. Many HP-GL instructions (more than 50 in the HP
7475A; more than 40 in the HP 7470A) govern such tasks as labeling,
pen movement, drawing arcs and circles, and selecting from a large
variety of character sets. The HP 7475A has 19 character sets in-
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Graphics Plotters
Model 7470A and 7475A (cont'd)

cluding ISO European sets, Katakana, ASCII, and Roman 8 exten-
sions; the HP 7470A has five internal character sets.

The HP 7475As extra HP-GL instructions, which are used for fill-
ing rectangles and wedges for pie and bar charts, provide an enhance-
ment especially designed for professional graphics.

Writing Systems

The HP 7470A has two built-in pen stalls which make two-color
plotting easy. For plots with more than two colors, the program can be
haited through program or front panel control; new pens can then be
installed and plotting resumed. The HP 7475A’s six-pen carousel al-
lows you to store up to six different pen colors or a variety of colors
and widths.

Several automatic features are included to protect the tip of the pen
and increase pen life. When housed in the stall or carousel, the pen is
capped to prevent premature drying. When a pendown command is
given, the pen force is damped and the pen is gently lowered to the
plotting surface.

High-Quality Output
The HP 7470A and 7475A have an addressable step size of 0.025

mm (0.001 in.). With this resolution, they can plot up to 1000 points
ina 1-inch line. When commanded to return to the same point with no
pen change, they achieve this repeatability within 0.1 mm (0.004 in.)
Because of this outstanding resolution and repeatability, both plotters
produce straight lines and smooth circles that have an artist-drawn
appearance.

Interface Options

The HP 7475SA and 7470A are easy to interface with most HP and
non-HP computers. Both plotters offer the RS-232-C/CCITT V.24
or HP-1B (1EEE 488-1978) interface. With the RS-232-C option, a
dual input/output cable is available for connecting the plotters with a
terminal and computer. In addition, the HP 7470A offers a third in-
terface option, HP-IL. This interface is used to connect the plotter
with low-cost, portable HP systems.

Graphics Software

HP offers a full line of graphics software packages for use on most
HP computer products. And software is also available for many non-
HP computers. These packages make it easy for non-programmers to
use the HP 7470A and 7475A plotters. Details are available from any
HP sales and support office.

Specifications
HP 74754 | HP 74704
Resolution Smallest addressable step size: 0.025 mm (0.001 in.)
Repeatability With a given pen: 0.1 mm (0.004 in )

From pen to pen: 0.2 mm (0.008 in.)}

Pen velocity (each axis)

Pen up, 50.8 cm/s (20 in./s); pen down, maximum — 38.1 cm/s (15 in./s), programmable — 1 to 38 cm/s in 1 cm/s increments

Acceleration

Approximately 2 g's

Environmental range

Non-operating, ~40°C to 75°C

Operating, 0°C to 55°C

than 7, otherwise PP2)

Plotting area
X-axis 258 mm (10.2in.), A/B 191 mm (7.5in) A
275 mm (10.8 in.), A4/A3 191 mm (7.5in.), A4
Y-axis 198 mm (7.80 in.), A 257 mm (10.2in.), A
192 mm (7.56 in.), A4 272 mm (10.7 in.), A4
414 mm (16.3in.), B
402 mm (15.8 in.), A3
Interfaces HP-1B (EEE 488-1978), implements the following HP-B functions as defined in IEEE 488-1978: SHI, AHL, T2, TEQ, LEQ, SRI, RLO, DCL, DTO, L2, PPO, (listen only or address less

RS-232-C/CCITT, asynchronous serial ASCHi with switch selectable baud rates of 75,
110, 150, 200, 300, 600, 1200, 2400, 4800, 9600. External clock input
capabilities with intermediate baud rates of up to 9600 baud. 1024 byte buffer.

Same as HP 7475A except 255 byte buffer.
HP-IL, Hewlett-Packard Interface Loop for use with portable systems.

Power Requirements

Source: 100, 120, 200, 240 V~ -10%, +5% Frequency: 48-66 Hz

Consumption: 35 W maximum

Consumption: 25 W maximum

Size:
Height 127 mm (5 in.) 127 mm (5 in.)
Width 568 mm (22.4 in.) 432 mm {17 in.}
Depth 367 mm (14.5in.) 343 mm (13.5in.)
Weight:
Net 7 kg (16,0 1b) 6 kg (13.5 I)
Shipping Approx. 11 kg (25.0 1b) Approx. 10 kg (22.0 Ib)
FCC FCC certified to conform to limits set for radio frequency interference when used with a Class B computing device.
Ordering Information Price
Options
001 RS-232-C/CCITT V.24 (cable not included) N/C
002 HP-1B (IEEE 488-1978) (cable not included) N/C
Accessories Supplied 003 HP-IL for 7470A only (cable included) N/C
Note: Option 001, 002, or 003 must be specified when
HP 7475A ordering HP 7470A; Option 001 or 002 must be speci-
HP 07475-90001 Interfacing and Programming Manual A
n: g;:;g-gggg: ggt?ra::;n zr;(:dlnterconnectlon Manual HP 13242G Male-male, special RS-232-C cable for use $69
) erence with Option 001, HP 150 Personal Computer
HP 7470A HP 17255D Male-female, special RS-232-C cable for S50
_ ; ; use with Option 001, IBM Personal Computers
n: g;:;g_gggg; glézizi(c)lrr}sg&r;il}l’;i)grammmg Manual HP 17355F Male-male standard cable for use with Op- £52.50
HP 07470-90003 Interconnection Guide O O 455A Eavesdron cable i b Ontion 001
HP 07470-90004 Reference Card HP 103334 or HP 45294 or HP 313894 HP-1B a1
Power cords and an assortment of pens and drawing media are also P or A OT i $81
supplied with the plotters. The media size and the appropriate power 1-metre cable for use with Option 002
N - Lo 1 1 -
cord are determined by plotter destination. The HP-IL cable (%-me- fg; %%)13§7A HP-IL Y:-metre cable (included with Op $6
tre) is supplied with Option 003 only. Plotters
Note: Interface cables are not supplied with Option 001 and Option HP 7470A Two-pen Graphics Plotter $1095
002 plotters. HP 7475A Six-pen Graphics Plotter $1895



¢ Ideal for high-volume, shared environments
¢ Requires minimum operator supervision
¢ Uses drafting media, pens

HP 7550A

Hewlett-Packard’s new sheet feed 7550A plotter is an innovative
graphics tool for business and technical users alike. Automatic cut
sheet feed capability for paper and transparencies makes the HP
7550A ideal for unattended plotting or multiple color copies. With an
unmatched 6 g of acceleration, the HP 7550A can produce quick
graphs for problem-solving or decision making, or working drawings
for drafting or design systems. And the HP 7550A meets Hewlett-
Packard’s high performance standards, so it creates professional-
looking graphs for reports and presentations.

Fast Throughput

The HP 7550A’s fast acceleration and pen speed mean shorter
plotting time. The HP 7550A draws in any direction at 80 cm/s (31.5
in./s) and letters at approximately 7-9 characters per second. It uses
the powerful MC68000 16-bit microprocessor. The HP 7550A is also
equipped with a replot capability so if an entire plot will fit in the
replot buffer (= 12K bytes), the HP 7550A can produce up to 99
original color copies withoui rerunning the program, freeing your
computer to go on with other tasks.

Minimum Operator Supervision

The HP 7550A eliminates manual paper handling of A3/B- and
A4/A- size sheets of paper, and transparency film. The carousel al-
lows eight pens to be loaded at once, and the plotter caps the pens
when not in use to keep ink fresh. The HP 7550A automatically
senses the type of carousel loaded, then sets the optimal pen speed and
force. It also senses what paper size is being used.

l DESIGNED FOR I
SYSTEMS

COMPUTER PERIPHERALS

8-pen Automatic Sheet Feed Plotter
Model 7550A

e High throughput
e 6 g acceleration, 80 cm/s (31.5in./s)
e Accepts A3/B- and A4/A-size media

High Quality Output

With an addressable resolution of 0.025 mm (0.001 in.) and
mechanical resolution of 0.006 mm (0.00025 in.), the HP 7550A
makes smooth arcs and draws lines that meet precisely. It also has a
curved line generator which can be invoked when exceptionally
smooth curves are required.

With 20 character sets, the HP 7550A is ideal for international
business. Choices include Katakana and ISO European languages for
Denmark, France, Germany, Italy, Norway, Portugal, Spain, Swe-
den, and the United Kingdom. The HP 7550A letters in two fonts: arc
font with proportional spacing for maximum readability and stick
font with fixed character spacing for speed.

Features

The front-panel display and function keys guide users through each
plotter setup, report plotter status, and give program messages. The
HP 7550A rotates graphs 90 degrees for a choice of either horizontal
or vertical formats, and aligns graphs to pre-printed forms and grids,
all from the front panel.

The HP 7550A accepts standard A4/A- and A3/B-size paper,
double-matte polyester film, vellum, and A4/A-size transparency
film. Pen choices include liquid-ink, roller-ball, paper, and trans-
parency pens. Because of its complete device control command set
and dual interface - HP-IB (IEEE-488) and RS-232-C/CCITT
V.24, the HP 7550A is adaptable to most system environments.
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8-pen Automatic Sheet Feed Plotter
Model 7550A (cont’d)

Technical Applications

The drawing quality, media flexibility, automatic sheet feed and
fast plotting time of the HP 7550A make it ideal for quick working
drawings or small format final drawings in computer-aided design, or
for technical graphics in manufacturing, testing, or research and de-
velopment. The HP 7550A is supported by many technical graphics
software packages; the HP 7550A can draw A3/B-size check plots
and working drawings to help relieve overburdened drafting plotters,
produce quick, problem-solving graphs or engineering analyses, and
plot charts and graphs on transparency film for technical presenta-
tions. And the HP 7550A does it all quickly and easily.

Business Applications

The HP 7550A is suited to business graphics users who appreciate
the value of color hardcopy graphics, need quality graphics in quanti-
ty, and want a plotter that requires a minimum of operator supervi-
sion. Financial graphs, project schedules, forecasts and text charts are
typical uses for a HP 7550A in a business environment. And both HP
and non-HP graphics software packages make it easy for anyone to
use the HP 7550A.

Software

Software support is available for the HP 7550A on many HP and
non-HP computer systems, as well as HP and non-HP personal com-
puters. In addition to HP’s Industry Standard Plotting Package (sce
page 104, a variety of graphics packages for nonprogrammers is
available. These software packages cover both business and technical
applications. Complete information is available from any HP Sales
and Support office.

Specifications

Media sizes: accommodates ISO A4 (210 x 297 mm), ANSI A (8.5
x 11 in.), ISO A3 (297 x 420 mm), and ANSI B (11 x 17 in.)
Maximum plotting area: pen axis, 254 mm (9.97 in.) for A/B, 272
mm (10.65 in.) for A4/A3; paper axis, 411 mm (16.12 in.) for B, 399
mm (15.65in.) for A3, 196 mm (7.68 in.) for A, 190 mm (7.45 in.) for
Ad.

Resolution: smallest addressable step size is 0.025 mm (0.001 in.);
mechanical resolution is 0.006 mm (0.00025 in.)

Repeatability: with a given pen, 0.1 mm (0.004 in.)

Pen Velocity: pen down, maximum, 80 cm/s (31.5 in./s) in incre-
ments of 1 cm/s, from the front panel 10 to 80 cm/s (4 to 31.5 in./s)
in increments of 5 cm/s; pen up 80 cm/s (31.5 in./s)

Acceleration: maximum approximately 6 g’s; programmable from 1
to 6 g’s in increments of 1 g.

Pen force: 15 to 66 grams

Power requirements: source, 100, 120, 220, 240 V, —10%, +5%;
frequency, 48 - 66 Hz; consumption, 100 W maximum

Interfaces: HP-IB implements the following HP-IB functions as de-
fined in IEEE 488-1978: SH1, AH1, T6, L3, SR1, RLO, DCI, DTO,
C0, PPO, for listen only, PP1 for address greater than 7, and PP2 for
address of 7 or less, device address front panel selectable, default
value - 5; RS-232-C/CCITT V.24, asynchronous serial ASCII with
front panel selectable baud rates of 75, 110, 150, 200, 300, 600, 1200,
2400, and 9600, default value - 2400

Butfer size: default, 1024 bytes; from the program expandable to
12K bytes

Character sets: 20 sets, each in two character fonts, including, the
following ISO registered sets: International Reference Version (002);
United Kingdom (004), U.S. ASCII (006), Swedish (010), Swedish
for Names (011), Katakana (013), JIS ASCII (014), Italian (015),

Portuguese (016), Spanish (017), German (021), French (025), Nor-
wegian (060), Norwegian 11 (061), plus HP 9825 character set,
French/German, Scandinavian, Spanish/Latin America, Special
Symbols, and Roman 8 Extensions

Environmental range: operating, 0°C to 55°C; nonoperating,
—40°C to 75°C; automatic sheet feeder, operating with paper, 10 -
40 C and 0 - 80% RH, with transparency film, 15 - 35°C and 25 - 75%
RH

Size: height, 215 mm (8.5 in.); width, 670 mm (26.4 in.); depth with
A4/A loading tray/no catcher, 432 mm (17.0 in.), A4/A loading
tray with catcher, 682 mm (26.8 in.), A3/B loading tray/no catcher,
635 mm (25.0 in.), A3/B loading tray with catcher, 896 mm (35.3
in.)

Weight: net approximately 17.3 kg (38.0 1b), shipping approximately
25.0 kg (55.0 Ib)

Pens: 8 per carousel: fiber-tip, roller-ball, and liquid-ink

Media: manual feed, chart paper, high-gloss paper, transparency
film, vellum, double-matte polyester mylar film; automatic sheet-
feed, chart paper and transparency film.

HP Part Number
07550-90001
07550-90002
07550-90003
07550-60152
07550-40167

Accessories Supplied

Interfacing and Programming Manual

Operation and Interconnection Guide

Pocket Guide

A4/A Media Loading Tray

A4/A Paper Catcher

Pen carousel for fiber-tip transparency pens 07550-60050

Pen carousel for fiber-tip paper pens 07550-60051
A power cord and an assortment of fiber-tip pens, paper and trans-

parency media are also supplied with the plotter. The media size and

appropriate power cord are determined by destination. Drafting pens

and drafting media are available; please refer to the Computer Users

Catalog for a complete listing.

Ordering Information
Interface cables

HP 17355D Male-female RS-232-C/CCITT $115
V.24 cable for use in remote modem environ-

ments; pins 1-25 wired end-to-end

HP 17255F Female-female RS-232-C/CCITT $50
V.24 cable, adapted for use with IBM personal

computer interface

HP 17255D Male-female RS-232-C/CCITT $50
V.24 cable, adapted for use with HP 150 per-

sonal computer interface

Price

HP 17855A RS-422-A adapter cable $200
HP 10833A or 45529A HP-IB 1-metre cable; $81
RFI shielded
HP 10833A or 45529B HP-IB 2-metre cable; $91
RFI shielded

Accessories Available

HP 17526A A3-size Media Handling Kit, in- $160
cluding media loading tray, media catcher, 50

sheets A3-size plotter paper

HP 17525A B-size Media Handling Kit, in- $160
cluding media loading tray, media catcher, 50

sheets B-size plotter paper

HP 7550A Graphics Plotter $3900



¢ HP 7580B accepts sheets up to ISO A1 (ANS! D)
e HP 7585B, 7586B accept sheets up to ISO AO (ANSI E)
¢ HP 7586B accepts rolls up to 919 mm (36.2 in.)

........

COMPUTER PERIPHERALS

Eight-pen Drafting Plotters
Models 75808, 75858, 75868

o New low prices
¢ Frame-to-frame long-axis plotting on HP 75868
¢ HP-IB and RS-232-C/CCITT V.24 (switch selectable)

HP 75858

HP drafting plotters are built for the design professional. HP draft-
ing plotters are reliable because designers depend on their plot-
ters—and when the drafting plotter goes down, so does productivity.
And HP drafting plotters are fast—because designers don’t have time
tosit around and wait for plots to finish. And they produce high quali-
ty drawings—because the quality of the plotter output reflects the
quality of a designer’s work.

HP offers an entire family of full-size, high-performance drafting
plotters—the HP 7580, 7585, and 7586. The only difference between
these plotters is media size. The HP 7580B accepts sheets ranging
from ISO A4 through A1 (ANSI A through D). The HP 7585B ac-
cepts sheets ranging from ISO A4 through A0 (ANSI A through E).
The HP 7586B is a combined single-sheet and roll-feed plotter. It
accepts sheets ranging from ISO A4 through AO (ANSI A through
E), plus it plots on rolls in standard widths up to 919 mm (36.2 in.)
and lengths up to 46 m (150 ft).

All three drafting plotters draw on individual sheets of paper, vel-
lum, double-matte polyester film, and tracing bond. The HP 7586B
also draws on rolls of paper, vellum and polyester film. Users have a
choice of roller-ball, fiber-tip, and liquid-ink drafting pens in various
colors and line widths. When not in use, pens rest in an eight-pen
carousel and are capped automatically. Common uses in industry in-
clude computer-aided drafting; computer-aided design of printed cir-
cuit boards, integrated circuits, and mechanical parts; architectural
or civil engineering design; and mapping applications.

HP 7580B

HP 7586B

Roll Feed Available on HP 75868

The HP 75868 roll-feed plotter is designed for high volume, contin-
uous feed, and long-axis plotting. With the HP 7586B, you can run
large numbers of plots, then store them neatly on a roll or remove
each plot as it is finished. The HP 7586B’s frame-to-frame long-axis
technique allows you to draw plots up to 46 m (150 ft). Long-axis
plots are divided into sections and drawn one frame at a time. And the
plotter automatically aligns each section to ensure the plot continues
exactly where it left off.

Advanced Pen Control and Writing Systems

When a sheet is loaded, the HP drafting plotters automatically
sense the sheet size and set the limits of pen motion. These plotters
also sense which type of pen carousel has been loaded, and automati-
cally choose the proper velocity, acceleration and pen force settings
for the various ink and media combinations.

In addition, these plotters have an intelligent pen control system,
On descent, pen motion is damped as the pen approaches the surface
of the medium so that delicate pen tips are not damaged and pen
bounce is minimized. Pens last longer and plotted lines are uniform
from start to finish.
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Eight-pen Drafting Plotters (cont’d)
Models 75808, 7585B, 7586B

High Quality Output

While the addressable resolution of the HP drafting plotters is ex-
cellent at 0.025 mm (0.00! in.), the pen and the drawing medium
actually move on an even finer grid to create high quality lines. These
movements are servo controlled with a mechanical resolution of 0.003
mm (0.00012 in.).

A microprocessor keeps pen velocity and acceleration constant re-
gardless of direction so diagonal lines are the same quality as lines
drawn parallel to the axes.

High Throughput

At 60 cm/s maximum velocity and 4 g’s of acceleration, HP draft-
ing plotters are fast. When a slower speed is required to accommodate
a drawing medium, throughput remains high because pen-up move-
ments are always executed at maximum speed, and pen lift delays are
kept to a minimum because the pen is lifted slightly on small moves
(as when labeling) and to maximum height only on long moves.

Simple, Powerful Command Set

Programming is easy using the Hewlett-Packard Graphics Lan-
guage (HP-GL). The commands implemented on the plotters allow
the user to draw lines, circles, arcs, to position labels, change charac-
ter size, slant and direction, digitize, and more. They can rescale the
plotting area in convenient user-defined units, rotate the plot 90 de-
grees, or “window” and plot only a portion of the original plot. Includ-
ed in these commands are several area-fill instructions which make it
easy to use patterns or solid coloring in wedges, rectangles, and
polygons.

In addition, these plotters offer quality labeling. Each has 21 char-
acter sets in three fonts to provide the programmer with a large range
of annotation capabilities including mapping symbols, special cen-
tered symbols, and foreign language characters.

Software Support

HP drafting plotters are supported on a number of application soft-
ware packages for HP and non-HP computers.

For users of Industry Standard FORTRAN subroutines, a soft-
ware package, HP-ISPP (Hewlett-Packard Industry Standard Plot-
ting Package), is available. HP ISPP contains 15 graphics
subroutines and can be easily installed on most ASCII-based systems
that offer the equivalent of 32,000 16-bit words for user application
program space.

Contact your HP sales representative for current software informa-
tion.

Specifications

Media sizes

HP 7580B (sheets): minimum, 203 x 267 mm (8 x 10.5 in.); maxi-
mum, 622 x 1231.9 mm (24.5 in. x 48.5 in.); includes standard sizes
A4/A,A3/B,A2/C,Al/D

HP 7585B and 7586B (sheets): minimum, 203 x 267 mm (8 x 10.5
in.); maximum 927 x 1231.9 mm (36.5 x 48.5 in.); includes standard
sizes A4/A, A3/B, A2/C, Al1/D, AO/E, excludes some nonstandard
sizes between A3/B and A2/C

HP 7586B (rolls): width, 267 mm (10.5 in.) to 298 mm (11.75 in.)
and 546 mm (21.5 in.) to 919 mm (36.2), length 46 meters (150 ft),
roll core, inner diameter, 51 mm + 1.6 mm (2.0 in.)

Maximum Plotting Area: Single sheets, drawing sheet less margins;
roll media, roll width times frame length less margins; long-axis plot-
ting, roll width less 30 mm (1.2 in.) margin times roll length.
Frame Lengths for Roll Media: Roll widths less than 298.5 mm
(11.75 in.), 431.8 mm (17 in.); roll widths greater than 721.4 mm
(28.4 in.), 1219.2 mm (48 in.); roll widths between 298.5 and 721.4
mm, $14.4 mm (36 in.)

Margins: Sheets, normal mode, three margins approx. 15 mm (.59
in.) each, fourth margin approx. 39 mm (1.5 in.); expand mode, three
margins approx. 5 mm (.2 in.) each, fourth margin approx. 29 mm
(1.11n.)

Rolls, normal mode, 15 mm (.59) each side, expand mode, not recom-
mended

Resolution: smallest addressable move, 0.025 mm (0.001 in.);
mechanical resolution, 0.003 mm (0.00012 in.)

Repeatability (for a given pen): on paper, vellum, or 0.075 mm
(0.003 in.) double-matte polyester film at 10-30 C: 0.10 mm (0.004
in.)

Endpoint Accuracy: on double-matte polyester film (3 mil) at 18-
30°C, level floor: 0.1% of the move or 0.25 mm (0.0098 in.), whichev-
er is greater.

Pen velocity: pen down, maximum: 60 cm/s (24 in./s) independent
of vector direction; programmable: 1 to 60 cm/s in -cm increments
(0.4 to 24 in./s); front panel selectable: 10 to 60 cm/s in 10-cm incre-
ments (4 to 24 in./s); front panel selectable: 10 to 60 cm/s in 10-cm
increments (4 to 24 in./s). Pen up, 60 cm/s (24 in./s) independent of
vector direction.

Acceleration: maximum, 4 g (39 m/s?, 129 ft/s%); programmable, 1
to 4 g in 1-g increments (9.7 to 39 m/s?, 32 to 128 ft/s%).

Pen force: programmable and front panel selectable: 10 to 66 grams
in 8-gram increments.

Power requirements: source, 100, 120, 220, 240 V ~ —10%, +5%;
frequency, 48-66 Hz single phase; consumption, 182 W max.
interfaces (selectable from a rear-panel switch): HP-IB (IEEE
488-1978), implements the following HP-IB functions as defined in
IEEE 488-1978: SH1, AH1, T6, L3, SR1, RLO, DC1, DTO, CO, PP0O
for listen-only, PP1 for address greater than 7, and PP2 for address of
7 or less. For more on these codes, refer to the HP-IB section of this
catalog.

RS-232-C/CCITT V.24, asynchronous serial ASCII with switch se-
lectable baud rates of 50, 75, 110, 134.5, 150, 200, 300, 600, 1200,
1800, 2400, 3600, 4800, 7200 and 9600.

Buffer Size: 18,432 bytes

Environmental Range: operating: temperature, 0°C to 55°C, rela-
tive humidity, sheets, 5% to 95% (0°C to 40°C), rolls, 30% to 70%
(10°C to 30°C); nonoperating: temperature, —40°C to 75°C

Size: HP 75808, height, 1188 mm (46.8 in.), width, 1087 mm (42.8
in,), depth, 557 mm (21.9 in.)

HP 7585B and 7586B, height, 1188 mm (46.8 in.), width, 1392 mm
(54.8 in.), depth, 557 mm (21.9 in.)

Weight: HP 7580B, net weight, 59.1 kg (130 Ib), shipping weight,
approx. 114 kg (250 1b)

HP 7585B, net weight, 70.4 kg (155 Ib), shipping weight, approx. 131
kg (290 1b)

HP 7586B, net weight, 86.4 kg (190 lb), shipping weight, approx.
147.8 kg (325 Ib)

Pens: 8 per carousel: fiber-tip, drafting, roller-ball.

Media: most standard paper, vellum, and double-matte polyester
film, 3 or 4 mil thick.

Accessories Supplied
Interfacing and Programming Manual
Operator’s Manual
Programmer’s Reference Card
3 Pen Carousels

Drafting pen carousel

Roller ball carousel

Fiber tip carousel 07580-60035
Male-to-male RS-232-C/CCITT V.24 cable 17355M

An assortment of pens and various drawing media and cleaning
supplies are also provided with the plotter. Drafting media and other
plotter supplies are available from Hewlett-Packard.

HP Part No.
07580-90034
07580-90033
07580-90035

07580-60081
07580-60082

HP Drafting Supplies Catalog 5957-4118
Ordering Information Price
HP 7580B Drafting Plotter $ 9,900
HP 7585B Drafting Plotter $12,900
HP 7586B Drafting Plotter $16,900
Options

051 for use with HP 9000, Series 200 computers N/C
052 for use with HP Series 100 personal computers N/C
053 for use with HP 3000 computers N/C
058 for use with HP Series 80 personal computers N/C
059 for use with HP 9000, Series 500 computers N/C
060 for use with HP 1000 computers N/C
065 for use with non-HP computers N/C
HP 17580BHP-ISPP Software (specify media option $300
from Table 1)

Table 1

No. Media Options for HP-ISPP Price

001 | 800 BPI magnetic tape, 9-track, unlabeled, unblocked, 72 byte fixed-length N/C
records, ASCII character code

002 | 1600 BP! magnetic tape, 9-track, unlabeled, unblocked, 72 byte fixed-length N/C
records, ASCHf character code

003 | Flexible diskette, single-sided, single-density, compatible with Digital Equipment | N/C
Corporation RX01 dual drive used under RT-11 operating system




e High-quality 35-mm slides
¢ Vector technology
e High-resolution output

COMPUTER PERIPHERALS

Color Film Recorder
Model 7510

e Multi-user capability
e Easy-to-use
e Dual interface, RS-232-C and HP-IB

Computer
. Museum

HP 7510

The HP 7510 color film recorder produces high-quality 35-mm
slides for business and technical presentations. Bright, colorful slides
help maximize audience impact and speaker credibility, and add po-
lish to your presentation. And even with advanced capabilities, the
HP 7510 is simple to use, and requires no technical or artistic exper-
tise.

Highest Quality Slides

Nothing attracts and holds audience attention like high-resolution
35-mm slides. While most slide-making systems use raster technology
or rely on screen resolution, the HP 7510 uses vector technology with
a 16,322 line addressable resolution. That’s so you get smooth curves
and diagonal lines without “jaggies.”

Camera Modules and Output Options

The HP 7510 comes with a 35-mm camera back that accommo-
dates 35-mm slide and print film, and Polaroid instant slide film.
Prints can be used to preview or proofread slides, as hardcopies to
include in reports, or as visuals for your script or storyboard.

Two optional camera backs are available. One is a Polaroid camera
back which accommodates instant print film. The other is a Kodak
instant slide module which produces fully developed instant slides one
at a time.

Variety of Color Choices

The HP 7510 uses a system of internal color filters that allow you to
create charts and graphs using 16 million different colors. An easy-to-
use, large liquid crystal display gives you access to color-coordinated
palettes.

Ease Of Use

Using the HP 7510 requires no special expertise. Just turn the HP
7510 on, create your chart using graphics software, and load the film
in the recorder. Everything else is automatic. All that is left for you to
do is remove the results.

Convenience

An HP 7510 film recorder can take the panic out of last-minute
presentations, fine-tuning, or periodic updates. With the HP 7510,
you get same-day or even immediate results. Most slides can be re-
corded on film in a matter of minutes; after that, your 35-mm film can
be sent to an overnight or one-hour developer. For rush jobs, you can
use Polaroid instant slide film, or the optional Kodak instant slide
camera module.

By using an HP 7510 instead of a slide-making service, you can
keep confidential data confidential. If you have sales figures, or details
about a new product, your information never has to leave your office.
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Color Film Recorder

[ﬁﬁ] Model 7510

Multi-user Capability

The HP 7510 color film recorder is designed to be a shared periph-
eral. A centrally located HP 7510 can receive input from many users
so several departments can benefit from the use of slides. Because
everything is automatic, there’s no need for constant operator super-
vision.

Two Built-in Interfaces

To make interfacing easy, the HP 7510 comes with two built-in
interfaces, RS-232-C/CCITT V.24 and HP-IB (IEEE-488-1978).
It’s compatible with most personal, mini, and mainframe computer
systems. And the HP 7510 has two RS-232-C connectors, so it can be
connected in series with a computer and terminal.

Sophisticated Features

If you plan to do your own programming, you'll appreciate the HP
7510’s internal intelligence. The HP 7510 contains HP-GL (Hewlett-
Packard Graphics Language) instructions that let you perform com-
plex drawing tasks with minimal effort. Firmware features include
film compensation curves, polygon fill, automatic film advance, expo-
sure counter, and camera module sensing. To speed system communi-
cations, the HP 7510 features the powerful MC 68000 micro-
processor.

Graphics Software

Because the HP 7510 uses vector technology, it accepts the vector
output produced by most graphics software directly — eliminating
the need for expensive vector-to-raster conversion cards.

The HP 7510 is supported by many of the same software packages
that support HP’s line of plotters. Contact the nearest HP sales and
support office for specific information, or contact the vendor of your
current graphics software for details about their support plans.

Specifications

Resolution: addressable points per frame, 16,344 x 10,896

Film supported: using supplied 35-mm camera module, 35-mm
slide film — Kodachrome 25 and 64, Ektachrome 100 and 200, Po-
lachrome 40, Fujichrome 100 and 200, Agfachrome 100 and 200; 35-
mm print films — Kodacolor 100, Fujicolor 100, Agfacolor 100; us-
ing optional Polaroid instant print camera module, Polaroid 331 and
339.

Environmental range: operating, 0°C to 55°C; non-operating,
—40°Cto 75°C

Interfaces: HP-I1B (IEEE 488-1978) implements the following func-
tions as defined in TEEE 488 — SH1, AHI, T6, L3, SR1, RLO, DCI,
DTO, CO, PP2 for address 7 or less, PP1 for address greater than 7,
and PP0; RS-232-C/CCITT V.24 asynchronous serial ASCII with
switch selectable baud rates of 75, 110, 150, 200, 300, 600, 1200,
2400, 4800, 9600; 1024-byte buffer

Power requirements: source, 100, 120, 200, 240 V~ —10%, +5%;
frequency, 48-66 Hz; 150 W maximum

Size: height, 215 mm (8.5 in.); width, 609 mm (24 in.); depth, 457
mm (18 in.)

Weight: net, 20.8 kg (46 1bs.); shipping, approx. 25 kg (55 1bs.)
FCC: FCC certified to limits sets for radio frequency interface when
used with a class B computing device

Accessories Supplied

35-mm Camera Module

HP 7510 Operating Manual

Appropriate power cord, determined by destination
Note: interface cables are not supplied with the film re-
corder. They must be ordered separately.

Part Number
HP 17510A
07510-90902

Ordering Information Price
HP 7510 Color Film Recorder $13,995
Options

HP 17510A 35-mm Camera Module (in addition to $2,500
supplied module)

HP 17515A Polaroid Instant Print Camera Module $1,600



¢ Sixteen user-definable softkeys
e Durable ceramic surface

COMPUTER PERIPHERALS

Graphics Tablet
Model 9111A

¢ Direct tablet to display interaction
¢ Electrostatic platen technology

Hewlett-Packard’s 9111A graphics tablet adds a new dimension to
interactive graphics systems equipped with the HP-IB (IEEE-488)
interface. With the tablet’s cursor moving capability, the user can use
single-point or continuous digitizing modes to create designs, to enter
graphic data from source documents, or select information from a
customized menu.

Programmable Capability

Twenty-seven HP-GL commands provide the user with precise
control of all tablet functions. Two features of the 9111A which affect
the rate of data transfer are programmable. The tablet update rate
can range from a minimum of 1 to a maximum of 60 points per sec-
ond. The maximum rate matches the refresh rate of most display
screens, permitting smooth cursor movement. When the tablet is
programmed by eliminating the overhead of ASCII conversion in the
mainframe.

Sixteen softkeys can be programmed by the user. In addition, any
portion of the active digitizing area can be defined as soft keys for
increased menu selection capability.

Additional Features

The tablet is made of high quality durable materials which make it
another superior Hewlett-Packard product. The platen’s hard ceram-
ic surface resists scratches and pits: the stylus is slim and lightweight
with good tactile feedback on the switch position. Interchangeable
inked and non-inked refills are available for the stylus. For audio
feedback, the 9111A has a four-octave beeper which is programmable
in tone, volume, and duration.

Software Tools

Graphics tablet system tools are available for use with the HP-85
computers. Basic language extensions and manual supplements are
available as options for users of HP 9000 series 200 computers.

Specifications

Resolution: 0.100 mm (0.00394 in.)

Accuracy: +0.600 mm (0.0236 in.) at 20°C for each measured
point, change of 0.004 mm for each °C deviation from 20°C
Repeatability: - resolution unit

Data rate: programmable from 1 to 60 coordinate pairs per second,
actual rate +2 Hz from programmed rate

Active digitizing area: 218.5 x 300.8 mm (8.6” x 11.8”); can be
extended to include the area occupied by the 16 softkeys
Document material: single sheet, electrically nonconductive, ho-
mogenous, less than 0.5 mm thick

interface: HP-1B (IEEE 488-1978). Implements the following HP-
IB functions as defined in IEEE 488-1978: SH1, AH1, TS, TEO, L4,
LEO, SR1, RLO, PP2, DC1, DTO0, CO

Power requirements: source: 100V, 120V, 220V, 240V, +10% fre-
quency: 48 to 66 Hz; consumption: 100 V/200 mA max, 120 V/165
mA max, 220 V/90 mA max, 240 V/80 mA max, 25 W max
Environmental range: 0° to 55°C, 5% to 90% RH (40°C)
Dimensions: 440 L x 440 W x 85 mm H (17.3” x 17.3” x 3.4")
Weight: net 5.8 kg (12.8 1b.). Shipping 10.8 kg (23.8 1b)

Ordering Information

Qption | HP Computer Description Price
026 | HP 9000 Series | Supplements to BASIC Language Reference and BASIC NC
200 Model 226 | Programming Technigues manuals; BASIC extensions
036 HP 9000 Series | Same as above N/C
200 Model 236
045 HP 98458 | System tutorial N/C
039 HP 9000 For purposes of documentation N/C
Series 500
085 HP-85 System tutorial and tools software N/C
086 HP-86/87 | 91114 Graphics Tablet Programming Guide N/C
100 HP 1000 For purposes of documentation N/C
145 HP 9845C | Sample program N/C

HP 9111A Graphics Tablet $2275
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Graphic Displays
Models 1345A, 1340A

¢ Digital (16-bit TTL) interface (HP 1345A)

e Random vector plotting (HP 1345A)

s Programmable intensity, speed, and line type
(HP 1345A)

SrTaL DISPLAY
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HP 1345A - high-speed, high-resolution graphics in a digital
display.

High-speed, High-resolution CRT For OEM
And End-user Applications

With the trend toward computer-controlled architecture and CRT
graphics, HP’s 1345A provides a 16-bit TTL interface, allowing it to
be easily integrated into any instrument or system. Its electrostatic
CRT supplies fast writing rates with high resolution and low power
consumption.

With a 2048 x 2048 addressable resolution, the HP 1345A provides
high-resolution graphics and a crisp, well-focused electron beam.

Digital Interface

The HP [345A is a high-performance, digital-display module that
generates and displays information derived from digital information
received through its 16-bit TTL 1/O port.

The 16-bit 1/O allows you to digitally interface the HP 1345A toa
microprocessor-based system. With the many peripheral interfacing
adapters (PIAs) that are available, interfacing a digital system to an
HP 1345A can be accomplished in a fraction of the time required for
interfacing displays with analog inputs. The 16-bit 1/O also operates
with both 8-bit and 16-bit microprocessors, which assures compatibil-
ity with present and future instrument systems.

A Display for Measuring Instruments

In a spectrum analyzer, for example, the HP 1345A’s high data
acceptance and vector drawing rates allow complex traces to be gen-
erated as rapidly as new data is acquired.

Multiple programmable intensity levels can be used to differentiate
between complex overlapping traces.

A Display For Medical Instruments

When used in medical instrumentation, the HP 1345A’s high reso-
lution ensures that it faithfully preserves input signals for accurate
diagnosis when monitoring physiological parameters. The speed of
the HP [345A allows it to update an entire picture, even one with
several waveforms displayed, in real-time as new data is acquired.

A Display for Mobile, Portable Equipment

The HP 1345A’s light weight, low power requirement, and rugged
construction make it ideal for mobile or portable equipment. The HP
1345A is a unitized structure, which is independently rugged without
a cabinet.

OEM Cabinets

The HP 1345A can be easily integrated into almost any instrument
or system console design. To simplify cabinet design, HP offers sever-
al OEM cabinets for the HP 1345A—these are attractively styled
and accommodate circuitry for many applications.

¢ Designed for production test as well as monitoring
and diagnostic systems (HP 1340A)
s Easy system integration

HP 1340A, option 315 - rugged analog display module in HP
system Il half-rack cabinet.

HP 1345A Features

Interface 16+bit TTL
Viewing area 125x9.6 cm
(31.75x 24.4in)
Addressable resolution 0-20247X
0-2047Y
OEM module without Yes
power supply
Fully self-contained No
peripheral
Random vector plotting Yes
Programmable intensity, Yes
speed, and line type

High-performance Plus Easy System

Integration

The HP 1340A is an analog display module (15.3 cm/6 in)
designed for production test and measurement systems as well as for
analytical instrumentation.

Design Flexibility

The HP 1340A is a rugged display module that is easy to integrate
into an instrument or system console. HP offers a variety of cabinet
configurations for the HP 1340A, simplifying system design.

Its integrated circuits contain most of the X, Y, and Z amplifier
components, ensuring high reliability. The X and Y attenuators, in-
put impedance, polarity, and bandwidth limiting are internally
switch-selectable.

Separate Control Panel

The HP 1340A has a separate control panel that can be located to
suit the design. For simplicity in integrating the HP 1340A, its con-
trol functions are all dc inputs (0 to 5 V) to the IC amplifiers. The
controls can be operated remotely from the HP 1340A, or you can
order the HP 1340A without a control panel if you want to use your
own controls.

Applications

The small space requirements of the HP 1340A and the light
weight of dc-power option 002 make it ideal for airborne or system
applications requiring minimum size and weight.

The HP 1340A’s resolution, viewing area (114 cm?/17.7 in?), and
brightness make it suitable for spectrum, network, and logic analyz-
ers as well as for non-destructive test systems or instruments. It is also
useful as a display for communication system analyzers, chemical and
scientific analysis systems, and some medical diagnostic systems.

Ordering Information Price
HP 1345A digital display $3600.
HP 1340A analog display $1800.



« New disposable drafting pens

Hewlett-Packard offers a complete line of pens, drawing media,
and accessories, including pen holders, digitizing sites, drafting pen
tips, and cleaning aids. And all these supplies are manufactured in the
HP tradition of quality — quality that you’ll see reflected in your
work.

Disposable Drafting Pens

These pens are designed especially for preliminary drawings on pa-
per or final drawings on vellum. Disposable drafting pens come in two
widths and four colors. They have stainless steel tips, are easy to use,
and require no cleaning or refilling.

Thirty-pen Organizers

This 6-inch modular organizer stores up to 30 short-body or long-
body pens. They’re stackable, so you can mix and match according to
your needs. The pens are held securely in place by a high-density
foam. The organizer is made of sturdy, smoked acrylic. In addition,
HP offers a 33-pen “personal” organizer for fiber-tip, roller-ball, and
short-body drafting pens — so HP has a pen organizer for every need.

Pens and Media

HP offers four different types of pens and six different types of me-
dia so you can select the pen/media combination that’s right for your
application. Fiber-tip pens are available for both paper and trans-
parency film. Roller-ball pens come in four colors. And in addition to
disposable drafting pens, HP offers long-body and short-body draft-
ing pens in six standard tip widths.

Sheets of plotter paper, both regular and glossy, tracing bond, vel-
lum, polyester film, and overhead transparency film are available in a
range of standard sizes, both English and metric. Polyester film, vel-
lum, and regular paper come in 914.4 mm (36 in.) and 609.6 mm (24
in.) rolls for use with the HP 75868 roll-feed drafting plotter.

COMPUTER PERIPHERALS

Plotter Supplies

¢ New pen organizers

For small ISO A4- and ANSI A-size graphics needs, supplies may
be ordered in convenient kits. Overhead transparency kits and a paper
and pen kit are available.

Ordering Information

Plotter supplies may be ordered from any HP sales and support
office, from your local retail dealer, or through HP’s direct telephone
ordering service. The HP Computer User’s Catalog (P/N 5953-
2450) describes the complete range of plotter supplies and accesso-
ries.

For Best Results

Glossy Paper Polyester
Paper Transparency Film | Tracing Bond | Vellum Film
Fiber-tip pens | HP 7470
(paper) HP 7475
HP 7550
HP 7580
HP 7585
HP 7586
Fiber-tip pens HP 7470
(transparency) HP 7475
HP 7550
Roller-bal pens HP 7550
HP 7580
HP 7585
HP 7586
Disposable HP 7550 HP 7550
drafting Pens HP 7580 HP 7580
HP 7585 HP 7585
HP 7586 HP 7586
Refillable HP 7550 | HP 7550
drafting pens HP 7580 | HP 7580
HP 7585 | HP 7585
HP 7586 | HP 7586
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Commercial Computer Peripherals
ﬁﬁ] Interfacing Summary

HP Commercial Computer Interfacing Summary?!

This table shows peripherals that can be connected to many Hewlett- and support of a specific system is available from a Hewlett-Packard
Packard commercial computers. Information about EMI compliance sales office in your area.
Peripherals Commercial Computers
HP 250/260 HP 3000s

See Series 30R/ 37/ 40/

Page HP 250 | HP 260 IR 33R 37XE 39 408X 42 44 48 64 68
Personal Mass Storage
HP 9144A 89 ° . ° . . . ° °
System Storage
HP 7941A 80 .
HP 7945A 90 [ . ot ot ot ot ot ot o* ot
HP 7933/35H 92 . . . . . . . ° ° °
HP 79424 90 . .
HP 7946A 90 ) °
HP 7911/12 91 ° . . . ° . . ° . .
HP 7914 9] . . ° . . . ° °
HP 7914TD 91 . . . ° ° ° .
HP 7914ST 91 . ° ° . . ° .
HP 7914CT 91 ) ° . °
Tape Drives
HP 7974A 93 . ° . . . ° ° .
HP 7978B 93 . . . °
HP 7970E 93 . ) ° . ) °
Workstation Printers
HP 2225A/B/C/D
ThinkJet 95 ° °
HP 2932/34A 95 ° ° ) . . . . e | o .
HP 2601A 95 ) ° ° . °
HP 2686 LaserJet 94 . . . N . . . °
System Printers
HP 2563A 94 ° . ° ° . ° ° . ° . ° .
HP 2565/66A 94 . ° ° . . . ° . .
HP 2688A 94 . ° . . ° . .
HP 2680A 94 ° . ° ° . . ° . .
HP 2685B 94 . ) . ° . . ° .
Plotters
HP 7470A 99 ° . ° . ° . . ° L) ° . °
HP 7475A 100 ° ° . ° . . ° [} . ° °
HP 7550A 101 . . . ° . ° . . . ° °
HP 7580B 103 . . ° . . . . . . .
HP 7585B 103 . . . . . ° . . . .
HP 75868 103 . ° ° ° ° ° [ ) ) )
Tablets
HP 9111A 107 o* ot o* o* o* o* o* ot o* ot
HP 17623A 107 o* ot ot o* ot ot o* o* ot o*

This abbreviated interfacing summary is designed as a quick reference guide for peripherals supported on HP’s commercial systems. Since configuring peripherals on systems can involve specific cabling,
1/0 board and operating system requirements as well as software support issues, consult your HP sales representative or authorized dealer before making a final selection. Use this interfacing summary as
a guideline ONLY. Data is subject to change without notice.

*Special requirements or device limitations are involved in this configuration. Consult your HP sales representative or authorized dealer for details.
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Personal & Portable Computer Peripherals
Interfacing Summary

HP Personal & Portable Computer Interfacing Summary?

This table shows peripherals that can be connected to many Hewlett-
Packard personal & portable computers. Information about EMI

compliance and support of a specific system is available from a Hew-
lett-Packard sales office in your area.

Peripherals Personal & Portable Computers
Series 80 The The Series 100
See 85 86 87 Portable Integral Touchscreen Touchscreen Il Touchscreen
Page MAX Il
Personal Mass Storage
HP 9122D/5 89 ot o¥ o¥ [ [ ° . .
HP 9114A 89 °
HP 91258 89 ° . ° .
HP 91544 89 ot o o* ° . . .
HP 9134H 89 o o* o* ° . . °
HP 9153A 89 ot o o ° . . .
HP 9133H 89 o ot ot ° ° ° .
HP 91444 93 . [
HP 91424 89 . .
Workstation Printers
HP 2225A/B/C/D
ThinkJet 95 ° ° ° . . .
HP 829064 95 ° ° . ° ° .
HP 2671G/73A 95 ° . . . °
HP 2932/34A 95 . . . . . .
HP 2601A 95 . . ° . .
HP 2686 LaserJet 94 ° . .
Plotters
HP 7470A 99 . . . . . . . .
HP 7475A 100 . . ° . . . .
HP 7550A 101 . ° . ° . . .
HP 75808 103 . . . . . .
HP 75858 103 . ° . . . .
Tablets
HP9111A 107 | o .
® ® ® sypported
IBM Apple DEC AT&T Tl Wang

See Mac- 350 | Rain- PC Com-

Page PC XT AT PCjr tle lic I | Intosh | 100 PRO | bow | 6300 | pag PRO PC
Personal Mass Storage
HP 9114A 89 . .
HP 9154A 89 o* o* o* o*
HP 9134H 89 o* o* o* ot
HP 91424 89 o* o* ot o*
Workstation Printers
HP 2225A/B/C/D
ThinkJet 95 . . .
HP 2686 LaserJet 94 . . . . . ° . o . . .
Plotters
HP 7470A 99 . o O ° ° ° . ° ° ° ° ° .
HP 7475A 100 . . ° . . . . . ° . . . .
HP 7550A 101 . . ° ° ° ° ° . ° ° ° ° .
HP 75808 103 . . ° . . . ° . . . . . .
HP 75858 103 ° . . . . . . . ° ° . . .
HP 75868 103 . . . . . . . ° . . . . 'y

his abbreviated interfacing summary is designed as a quick reference guide for peripherals supported on HP's commercial systems. Since configuring peripherals on systems can involve specitic cabling,
170 board and operating system requirements as well as software support issues, consuit your HP sales representative or authorized dealer before making a final selection. Use this interfacing summary as

a guideline ONLY. Data is subject to change without notice.

*Special requirements or device limitations are involved in this configuration. Consult your HP sales representative or authorized dealer for details.
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HEWLETT-PACKARD INTERFACE BUS
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Versatite Interconne«t System for instruments and Controliers ‘Hﬂ;’

General Information

HP-IB

DESIGNED FOR

) HP-IB 2

SYSTEMS

¢ Versatile interconnect system that
links instruments, computers, and
peripherals into automated
measurement systems.

¢ Hardware, documentation, and
support that delivers the shortest
path to a measurement system.

Advartages of HP-1B Svstems
There are many applications where the
measurement power of interactive instru-
ments can be further enhanced by coupling
them to desktop or minicomputers. Operat-
ing in a remote mode can provide more exact,
error-corrected results as compared with
conventional manual operation techniques.

Presently, three major parameters com-
bine to reduce significantly the engineering
development costs of configuring measure-
ment systems:

1. The Hewlett-Packard Interface Bus,
also known as “HP-1B”;

2. Distributed computing through the
growing number of ‘“‘smart” instru-
ments with internal microprocessors;

3. The broad choice of computers rang-
ing from “friendly”, easy-to-program
desktop computers to more sophisti-
cated computer systems capable of
managing multi-station instrument
clusters and complex data bases.

\e-\%

rry

Relationship Between HP-iB and
Other Interface Standards

Hewlett-Packard is committed to the over-
all advancement of measurement technology
and has for some time been working on the
problems of simplifying and standardizing
means of instrumentation interfacing. An ex-
ample of such an effort is the intimate in-
volvernent with the HP-IB from its
conception at HP to its present status as a
world instrumentation interface standard
(IEEE 488-1978 and IEC 625-1).

In mid-1972, Hewlett-Packard began to
participate in various international standard-
ization bodies. The U.S. Advisory Commit-
tee, composed of diverse interests rep-
resented by both users and manufacturers,
first established initial goals, then adopted
the interface concept utilized by the HP In-
terface Bus as an appropriate starting point.
A draft document was subsequently written
and evaluated by members of the Commit-
tee, then submitted as the U.S. Proposal to
the IEC (International Electrotechnical

DESIGNED FOR

) HP-IB 2

SYSTEMS

* Broad selection of HP-IB compatible
instruments and accessory devices.

* Wide choice of computers for
controlling measurement systems,
acquiring and managing data.

Commission) Working Group in the autumn
of 1972. Since then, the interface definition
has undergone a number of minor changes to
accommodate various needs at the interna-
tional level.

In September 1974, the parent technical
committee, IEC TC66, approved the main
interface draft document for a formal ballot
among the member nations of the IEC. Bal-
loting took place in 1976, and IEC recom-
mendation 625-1 was adopted. The IEC
recommendation, using a different connec-
tor, is totally compatible with the present
definition of the HP-1B.

Meanwhile, the IEEE Standards Board
approved IEEE Standard 488-1975 “Digital
Interface for Programmable Instrumenta-
tion™, first published in 1975 and again
published in 1978 with minor editorial
changes as 1EEE Standard 488-1978. The
1EEE standard is also fully compatible with
the HP-IB. In January 1976, the American
National Standards Institute adopted the



IEEE Standard and published it initially as
ANSI Standard MC 1.1.

The standardized interface concept is now
widely accepted. Hundreds of manufacturers
in more than fourteen countries offer
thousands of products that use the HP-IB
concepts articulated in IEEE-488. As more
instrumentation interface standards evolve
from the HP-IB, we will clearly indicate the
relationship of the Hewlett-Packard Inter-
face Bus to those standards, just as we have
done with ANSI/IEEE Standard 488 and
IEC Publication 625-1.

Why the HP Interface Bus Name?

As the list of HP products available with
the “new digital interface” grew, our cus-
tomers sought a convenient way to identify
those products having the interface capabil-
ity. In response, in 1974 we adopted the name
“Hewlett-Packard Interface Bus” or simply
“HP-1B”. We will continue to use the identi-
fying name and this symbol:

CESIGNEL TR

SYSTEMS

Both are used with appropriate HP products
so that their interface capabilities may be
readily identified.

The Hewlett-Packard Interface Bus fully
complies with IEEE Standard 488. As such,
it incorporates the mechanical, electrical and
functional specifications of the Standard. A
fourth and vital element of any interface sys-
tem is the operational aspect of a product at
both the human-machine interface and ma-
chine-machine interface at the HP-1B port.
HP-IB capability provides additional user

benefits that are beyond the scope of IEEE
Standard 488. Typical user conveniences in-
clude high-level language implementation of
interface functions, underscored program
codes on the front panel of the instruments
for easy programming, convenient data out-
put formats, and designed-in “Learn Mode”
capabilities. In addition, we provide complete
support documentation in the form of pro-
gramming and interfacing guides, applica-
tion notes and operation manuals that
illustrate the added benefits for users of prod-
ucts with HP-1B capability.

Single-Source Systems Approach

The decision to use a “system” instead of
conventional manual methods must be based
on an engineering evaluation of benefits ver-
sus costs. The many benefits associated with
a systems approach include:

e More consistent results in repeated mea-
surements—a system is not subject to op-
erator fatigue.

e Greater throughput because systems are
generally faster.

e More thorough testing because system
speed allows more parameters to be mea-
sured in a shorter time.

e Results expressed in engineering or scien-
tific units, because many systems control-
lers are capable of on-line data
manipulation.

e Greater accuracy because system errors
can be measured automatically, stored and
accounted for in the results.

e “Adaptive” data acquisition wherein a
system can be programmed to branch to
other measurements to help pinpoint when
it senses an abnormal condition.

e Measurement results can be stored in com-
puter memory or on hard copy.

The HP 9000 family of technical workstations offers an extensive line of HP-IB system
controllers in its Series 200 and Series 500 computers. The newest member of the fami-
ly, the Series 300 shown here, broadens this line with new flexibility and upgradability.
Series 300 offers two system processing units, four monitor options, and two other dis-
play options. All Series 300 components are compatible, so there is no need to modify
software when changing monitors or SPUs.

This HP 8957S Cellular Radio Test Set
shows how a specific need can be met by
combining specialized and multipurpose
instruments, interconnecting them via
HP-1B, and controlling them with a
desktop computer.

It is our objective to make the integration
of instrumentation systems easier by provid-
ing instruments and computers designed for
systems applications. Computers are
designed with HP-IB options that allow easy
hook-up to the bus and incorporate easy-to-
use bus commands in their software. HP’s
policy when designing HP-IB compatible in-
struments is to eliminate interfacing ambigu-
ities associated with controllers and
instruments operating per the ANSI/IEEE
and 1EC standards by adopting guidelines
consistent interface design.

Proper training on system components is
very important for efficient use of any inter-
face sytem. Therefore, we offer training at
sales and service offices worldwide on HP
desktop computers, computer systems and
instruments as they relate to the HP-IB. In
the area of HP-IB support documentation,
we offer general interface technical descrip-
tions, Operating and Service Manuals with
programming information, Instru-
ment/Controller Introductory Operating
Guides, Quick Reference Guides and Appli-
cation Notes.

Technical assistance during system devel-
opment is available at most local HP sales
and service offices from resident systems en-
gineers who specialize in desktop computers,
computer systems and instruments.

How the HP interface Bus Operates

All active interface circuitry is contained
within the various HP-1B devices, and the in-
terconnecting cable (containing 16 signal
lines) is entirely passive. The cable’s role is
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HEWLETT-PACKARD INTERFACE BUS

Versatile Interconnect System for Instruments and Controliers

General Information

limited to that of interconnecting all devices
in parallel so that any one device may trans-
fer data to one or more other participating
devices.

Every participating device (instrument,
controller, accessory module) must be able to
perform at least one of the roles of TALK-
ER, LISTENER or CONTROLLER. A
TALKER can transmit data to other devices
via the bus, and a LISTENER can receive
data from other devices via the bus. Some de-
vices can perform both roles (e.g., a
programmable instrument can LISTEN to
receive its control instructions and TALK to
send its measurement results).

A minimum HP-1B system consists of one
TALKER and one LISTENER, without a
CONTROLLER. In this configuration, data
transfer is limited to direct transfer between
one device manually set to “talk only” and
one or more devices manually set to “listen
only” (e.g., a measuring instrument talking
to a printer for semi-automatic data log-
ging).

A CONTROLLER manages the opera-
tion of the bus system primarily by designat-
ing which devices are to send and receive
data, and it may also command specific ac-
tions within other devices.

The full flexibility and power of the HP-IB
become more apparent, however, when one
device that can serve as CONTROLLER/
TALKER/LISTENER (e.g., calculator or
computer) is interconnected with other de-
vices that may be either TALKERS or LIS-
TENERS, or both (e.g., frequency
synthesizers, counters, power meters, relay
actuators, displays, printers, etc.), depending
on the application. An HP-IB controller par-
ticipates in the measurement by being
programmed to schedule measurement tasks,
set up individual devices so that they can per-
form these tasks, monitor the progress of the
measurement as it proceeds, and interpret
the results of the measurement. HP offers
controllers that can be programmed in high-
level languages such as BASIC, FOR-
TRAN, HPL, and Pascal.

HP-1B DIGITAL

Rear panel switches are set so instrument
will either be addressable by controller in
a multi-device system, or will simply “talk
only” to another device such as a printer.

HP-IB Connections and Structure
The HP-IB has a party-line structure
where all devices on the bus are connected in
parallel. The 16 signal lines within the pas-
sive interconnecting HP-IB cable are
grouped into three clusters according to their
functions:
1. Data Bus (8 signal lines)
2. Data Byte Transfer Control Bus
(3 signal lines)
3. General Interface Management Bus
(5 signal lines).

The DATA BUS consists of eight signal
lines that carry data in bit-parallel, byte-seri-
al format across the interface. These signal
lines carry addresses, program data, mea-
surement data, universal commands and sta-
tus bytes to and from devices interconnected
in a system. Identification of the type of data
present on the DIO signal lines is indicated
by the ATN (attention) signal. When the
ATN signal is true (asserted), either ad-
dresses or universal commands are present on
the data bus and all connected devices are re-
quired to monitor the DIO lines. When the
ATN message is false, device-dependent da-
ta (e.g., programming data) is carried be-
tween devices previously addressed to talk
and listen.

Transfer of each byte on the Data Bus is
accomplished via a set of three signal lines:
DAYV (data valid), NRFD (not ready for da-

£

DEVICE A
ABLE TO TALK,
LISTEN, AND CONTROL
{e.g. controller)

DEVICE B
ABLE TO TALK
AND LISTEN
{e.g. frequency counter)

DEVICE C
ONLY ABLE TO LISTEN
(e.g. signal generator)

DEVICE D
ONLY ABLE TO TALK
{e.q. thermometer)

L
=
-
=

DATA
Dio1
DIio8
DATA BYTE TRANSFER CONTROL
DAY
NRFD
NDAC
GEN’L INTERFACE MANAGEMENT
IFC
ATN
SRQ
\ REN
EOI

Interface connections and bus structure.

SYSTEMS

ta), and NDAC (not data accepted). These
signals operate in an interlocked handshake
mode. Two signali lines, NRFD and NDAC,
are each connected in a logical AND (wired
OR) to all devices connected to the interface.
The DAYV signal is sent by the talker and re-
ceived by potential listeners whereas the
NRFD and NDAC signals are sent by poten-
tial listeners and received by the talker.

The General Interface Management Lines
manage the bus to effect an orderly flow of
messages. The IFC (interface clear) message
places the interface sytem in a known quies-
cent state. SRQ (service request) is used by a
device to indicate the need for attention or
service and to request an interruption of the
current sequence of events. REN (remote en-
able) is used to select between two alternate
sources of device program data. EOI (end or
identify) is used to indicate the end of a mul-
tiple byte transfer sequence or, in conjunc-
tion with ATN, to execute a polling
sequence.

It is not possible in this limited space to go
into detail on each signal line’s role. But you
should note that every HP-IB device need not
be able to respond to all the lines. As a practi-
cal and cost-effective matter, each HP-IB de-
vice usually responds only to those lines that
are pertinent to its typical function on the
bus. (Details are covered in each device’s op-
erating manual.)

HP-IB Training and Support

To assist you in configuring HP-IB mea-
surement systems, Hewlett-Packard has field
sales people trained in electronic instru-
ments, desktop computers and computer sys-
tems. Also available for technical
consultation are computing controller sys-
tems engineers and HP-IB instrumentation
specialists.

HP-IB training courses on HP-IB control-
lers and instruments are listed below.
Courses are conducted at a convenient HP
location. Some courses can be taught at your
site with special arrangements.
o HP-IB Instrument System

Training With HP Model 26

Controllers
e HP-IB Instrument Programming 4 days

With HP 1000E/F Series

Controllers
o Instrument Interface with

HP-IB

4 days

4 days

Service and Warranty
Considerations

Hewlett-Packard has dedicated measure-
ment system service people who perform on-
site maintenance of HP instrumentation on
customer-configured systems as well as HP-
configured systems. Service contract cover-
age is available to meet your specific mea-
surement system service needs and can be
tailored to include extended warranty, cali-
bration and extended hours of coverage.
Contact your local sales and service office for
further information on HP-IB service con-
tract information.



Every HP-IB device and HP-configured
system carries a standard Hewlett-Packard
warranty appropriate to that product. The
warranty period for each product will be pro-
vided on request at the time of sale and is
specified in documentation supplied with the
product. HP takes responsibility for standard
HP-IB systems performing as specified.
However, software or interfacing that has
not been provided by Hewlett-Packard as
part of a standard system delivered by HP is
not covered by this warranty.

In all cases, overall operational responsi-
bility for those HP-IB systems assembled by
a customer from individual HP-IB devices
rests with the customer.

HP-IB Specifications Summary

Interconnect Devices
Up to 15 maximum on one contiguous bus.

Interconnection Path

Star or linear bus network; total transmission
path length 2 metres times number of devices
or 20 metres, whichever is less. Operating
distances can be extended; see pages 124 and
125.

Message Transfer Scheme

Byte-serial, bit-parallel asynchronous data
transfer using locked 3-wire handshake tech-
nique.

Data Rate
One megabyte per second maximum over
limited distance; 250-500 Kbytes per second
typical over full transmission path (actual
data rate depends on individual device char-
acteristics).

Address Capability

Primary addresses, 31 TALK and 31 LIS-
TEN; secondary (2-byte) addresses, 961
TALK and 961 LISTEN. Maximum of 1
TALKER and up to 14 LISTENERS at a
time.

Control Shift

In systems with more than one controller, on-
ly one can be active at a time. A currently
active controller can pass control to another,
but only designated system controller can as-
sume control over others.

Interface Circuits
Driver and receiver circuits are TTL-
compatible.

HP-IB Intertace Functions

HP-IB functions are the predefined capa-
bilities that can be designed into an HP-IB
device. These capabilities and their alphanu-
meric codes are summarized in the table. Be-
cause the codes completely describe interface
capability and are therefore particularly use-
ful to system designers and specifiers, they
are more and more frequently appearing in
technical data and on system components.
On HP system-ready products they are listed
near the HP-IB connector, and they are in-
cluded in the specifications for most of the
HP-1B products in this catalog.

Connector Lock Screw
Compatibility

HP-IB products delivered now and in re-
cent years are equipped with connectors hav-
ing ISO metric-threaded lock screws and
stud mounts. Very early HP-IB products
have non-metric parts, but are readily distin-
guished from the metric by color: metric-
threaded parts are black, whereas non-metric
parts have a shiny nickel finish. HP-IB Met-
ric Conversion Kit (HP P/N 5060-0138) is
available to convert these early instruments.

Reference Publications

o Tutorial Description of the Hewlett-Pack-
ard Interface Bus. This 94-page reference
chronicles the development of byte-serial,
bit-parallel interface system stan-

dards, describes their relationship to HP-
IB, presents a working overview of HP-1B,
and includes useful information such as
suggestions for improving software per-
formance and verification programs. Free
copies are available from your nearest HP
office. Ask for publication number 5952-
0156.

ANSI/IEEE-488-1978, Digital Interface
for Programmable Instrumentation, pub-
lished by the Institute of Electrical and
Electronics Engineers, 345 East 47th
Street, New York, NY 10017.

IEC 625-1, An Interface System for
Programmable Measuring Apparatus
(Byte Serial Bit Parallel), published by
the International Electrotechnical Com-
mission, 1 rue de Varembe, 1211 Geneva
20, Switzerland.

Interface Capability Codes for HP Products
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Interface Function Basic | Capability Code
Code
Source Handshake SH SHO  No capability
SHI Full capability
Acceptor Handshake AH AHO No capability
AH1 Full capability
Talker (Extended Talker) T(TE) T(TE)0 No capability
T(TE)l  Basic talker, serial poll, talk only
T(TE)2 Basic talker, serial poll
T(TE)3 Basic talker, talk only
T(TE)4  Basic talker
T(TE)> Basic talker, serial poll, talk only, unaddresses if MLA!
T(TE)6  Basic talker, serial poll, unaddresses if MLA!
T(TE)7 Basic talker, talk only, unaddresses it MLA*
T(TE)8 Basic talker, unaddresses if MLA!
Listener (Extended Listener) | L(LE) L(LE)YO No capability
L(LE)]  Basic listener, listen only
L(LE)2  Basic listener
L(LE)3  Basic listener, listen only, unaddresses if MTA?
L(LE)4 Basic listener, unaddresses if MTA?
Service Request SR SRO No capability
SR1 Full capability
Remote Local RL RLO  No capability
RL1 Full capability
RL2 No local lockout
Parallel Poll PP PPO No capability
PP1 Remote configuration
PP2 Local configuration
Device Clear DC DCO  No capability
DC1  Full capability
DC2  Omit selective device clear
Device Trigger DT DTO  'No capability
DT1 Full capability
Driver Electronics E El Open collector (250kb/s max)
E2 Tri state (1Mb/s max)
Controller® C co No capability
Cl System controller
C2 Send IFC and take charge
C3 Send REN
C4 Respond to SRQ
C5 Send interface messages, receive control, pass control to self,
paralle! poll, take control synchronously
'MLA: My Listen Address
*MTA: My Talk Address
3There are 29 controller levels. These are the more significant levels.
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HP-IB Product Summaries

Standard HP-IB Systems

Many application requirements can be sat- documented by Hewlett-Packard. Precon- system performance. Installation and service
isfied with a standard HP-IB measurement figured systems save you design and setup contracts are available from your local HP
system — a system assembled, tested, and time, and HP guarantees overall specified Sales and Service Office.

Standard HP-IB Measurement Systen:«

Application HP Model HP Controller System Name/Characteristics Page
Data Logging, 2250 1000 Industrial Data Acquisition & Control, 308
Acquisition, 3054A/S 85, Series 200 Fast, flexible, and precise data acquisition system with a wide
and Control choice of controllers. 292
3054C 1000 Computer based automatic data acquisition/control system. 295
3054DL 85 Complete data logger. 294
3056DL 85 Complete data logger (HP-IB & HP-IL). 289
38528 Series 200 Data Acquisition/Control System 300
6901S Series 200 Measurement and Analysis System: includes CAT software. 314
69445 Series 200 HP Series 200 Multiprogrammer System 319
Network 3577S Series 200 Network Analyzer System: 100 kHz to 200 MHz; full 12-term 610
Analysis error correction; S to H, Y or Z parameters; disc storage/recall
of device, setup and calibration data.
8408B 85 Automatic Microwave Network Analyzer: 500 MHz to 18 GHz. 637
8507D Series 200 Automatic RF Network Analyzer: measures complex impedance, 624
transfer functions, group delay; 500 kHz to 1.3 GHz.
8510A Series 200 Microwave Network Analyzer: measures transmission and 626
reflection parameters, 45 MHz to 26.5 GHz.
8756S/8757S Series 200 Automatic Scalar Network Analyzers: measure insertion loss, 594
gain, return loss, SWR, reflection coefficient & power.
Spectrum 8566S Series 200 Automatic Spectrum Analyzer: covers 100 Hz to 22 GHz, 667
Analysis exceptional frequency tuning accuracy and resolution.
8567S Series 200 Automatic Spectrum Analyzer: 10 kHz to 1.5 GHz 667
85685 Series 200 Automatic Spectrum Analyzer: covers 100 Hz to 1.5 GHz; 667
exceptional frequency tuning accuracy and resolution.
8574A Series 200 CISPR EMI Spectrum Analyzer/Receiver for FCC and VDE EMI 671
measurements.
710008 Series 200 Modular Automatic Spectrum Analyzer Systems. 647
Frequency 3047A Model 236 Phase Noise Measurement System: high resolution and phase 710
Stability noise measurements.
Analysis 11740S Model 236 Microwave Phase Noise Measurement System: automatic phase 714
noise measurements on carriers from 5 MHz to 18 GHz.
Microwave 8902S Series 200 Microwave Measurement System for accurate modulation, 717
Signal Analysis frequency, and low-level power measurements to 26.5 GHz.
Waveform 5180S Series 200 Waveform Measurement System: automatic time-domain 427
Analysis/ measurements of captured waveforms.
Generation 5180T Series 200 Digitizing Oscilloscope 423
5182S Series 200 Waveform Generation System: draw, trace, edit, and create 429
arbitrary waveforms; modify captured waveforms for playback.
5183T Series 200 Digitizing Oscilloscope 422
Signal Generator 8952A Series 200 RF Signal Generator Test Set: performance verification for HP 718
Calibration 8640B, 8642A/B, 8656A/B, 8662A Signal Generators.
Transceiver 8953A 85/Series 200 Transceiver Test Set for AM and FM transceivers, 150 kHz to 729
Testing 990 MHz.
8955A Series 200 RF Test System for AM and FM transceivers to 1000 MHz, 728
transmitters to 120 W.
8957S Series 200 Cellular Radio Test System: compatible with AMPS (U.S. 731
system) and TACS (UK system) protocols; complete RF testing
to 1000 MHz.
Circuit 3061A/3062A Series 200 In-circuit functional test system. 386
Testing 3065C Series 200 Analog Board Test System: fast, accurate fault location on 387
loaded printed circuit boards. Opt. 100 tests microprocessors.
55005S 85 Semiautomatic, at-speed functional testing of digital products. 372
Frequency Division 3046A/B 85 Frequency Division Multiplex (FDM) network surveillance 159
Mulitiplex (FDM) system: automates HP 3586A/B Selective Level Meters.
Network Surveillance 370508 1000 FDM Network Monitoring System: simultaneous control of 154
multiple selective level measuring sets.
370518 Model 216 FDM Measurement System: sequential control of multiple 154
selective level measuring sets.
Microwave Radio 3708S Model 216 Noise and Interference Measurement System: automatic 155
Performance Testing measurements of microwave radios under flat-fade conditions.
Semiconductor/ 4061A Series 200 Semiconductor/Component Test System: I-V, multifrequency 356
Component C-V, quasi-static C-V.
Testing 40628 Model 236 Semiconductor Parametric Test System: |-V, 1-MHz C-V 349
through the 48-pin switching matrix.
4063A Model 236 Semiconductor Parameter Analysis System: precise |-V, 1-MHz 352
C-V, temperature measurements through the 6/12-channel
switching matrix.
4064A Model 236 DLTS Analysis System: ready-to-use system for 1-MHz C-V, C-t, 354
DLTS analysis.
Power Sensor Calibration 436A-E40 85 Calibrates RF & MW power sensors; good for metrology labs. 576




Individual Hewlett-Packard Products Available with HP-IB Capability

Products
Related to HP Model Product Name/Characteristics Page
Control and 858 Personal Computer (uses HP 82937A Interface) 46
Computation 868 Personal Computer (HP 82937 interface built-in) 46

HP 150 Touchscreen Personal Computer 40
HP 150 MAX Touchscreen MAX Personal Computer 40
HP 1000 A600+ Computer {HP 2156B; uses HP 120094 interface) 80
HP 1000 A700 High Performance Computer (HP 2137A; uses HP 120094 Interface) 80
HP 1000 A900 High Performance Computer (HP 2139A; uses HP 120094 interface) 80
HP 1000 E-series Computers (HP 2109E & 2113E use HP 593108 Interface) 80
HP 1000 F-series High-performance computers (HP 2117F uses HP 593108 Interface) 80
9020A/B/C/AS/AT Computer 74
9050A/AM/AT Technical Computer 74
99158 Modular Run-Only Computer 77
9816A/S Personal Technical Computer 66
9817A/H/L Technical Computer 66
9826A/S Technical Computer 66
9836U/CU/T/CT Technical Computer 66
9837H Technical Computer 66
98580A Modular Computer 71
98581A Modular Computer 71
985824 Modular Computer 71
98583A Modular Computer 71
9920A/S Modular Computer 66

Stimulus 33147 Function Generator: 0.001 Hz o 19.99 MHz 463
3325A Synthesizer/Function Generator/Sweeper: 1 xHz to 21 MHz 452
3326A Two-Channel Synthesizer: dc to 13 MHz 454
3335A Synthesizer/Level Generator: 200 Hz to 81 MHz 456
3336A/B/C Synthesizer/Level Generator: 10 Hz to 21 MHz 457
41408 PA Meter/DC Voltage Source 360
41418 DC Source/Monitor 357
4145A Semiconductor Parameter Analyzer 358
5182A Waveform Recorder/Generator: 20 MHz, 10 bits, 16K word memory 428
5359A Time Synthesizer: 1 ns accuracy: 50 ps increments, 100 ps jitter 489
60024 Option 001 DC Power Supply: 200 W autoranging. Listen only 280
6030A System Power Supply: 1000W, 200 Vdc, 174, autoranging with status readback 278
6031A System Power Supply: 1000W, 20 Vdc, 1204, autoranging with status readback 278
6032A System Power Supply: 1000W, 60 Vdc, 504, autoranging with status readback 278
6033A System Power Supply: 200W, 20 Vdc, 30A, autoranging with status readback 278
6038A System Power Supply: 200W, 60 Vdc, 10A, autoranging with status readback 278
6129C Opt. P05 or J99 Precision Voltage Source: + 50 Vdc at 5 A (requires HP 59301A) 282
6130C Opt. PO5 or J99 Precision Voltage Source: +50 Vdc at 1A (requires HP 593014) 282
6131C Opt. P05 or J99 Precision Voltage Source: +100 Vdc at 0.5 A (requires HP 593014) 282
6140A Opt. P05 or J99 Precision Current Source: +100 mA at 100 Vdc (requires HP 593014) 282
6621A System Power Supply: dual output, dual range, 20V/4A or 7V/10A per output 276
66224 System Power Supply: dual output, dual range, 10V/1.6A or 20 V/4A per output 276
6623A System Power Supply: triple output 276
6624A System Power Supply: quad output 276
69408 Multiprogrammer (requires HP 59500A) 320
6942A Multiprogrammer: automatic test, data acquisition and controf 316
8016A Option 001 Word Generator: 9 x 32 bit. Listen only 473
8018A Option 001 Serial Data Generator: 50 MHz, 2048-bit memory. Listen only 475
8112A Programmable Low Cost Puise Generator: 20 ns to 950 ms period 478
8116A Programmable Pulse/Function Generator: 1 mHz to 50 MHz 459
81504 Optical Signal Source: 850 nm, 250 MHz 572
8160A Programmable Pulse Generator: 20 ns to 999 ms period 480
8161A Programmable Pulse Generator: 10 ns to 980 ms period 480
8165A Programmable Signal Source: 0.001 Hz to 50 MHz 458
8170A Logic Pattern Generator: 8 x 4096/12 x 2048 bit; 2 MHz 474
8175A Digital Signal Generator: 24 x 1024/2 x 8192 bit; 50/100 MHz 470
8180A Data Generator: 50 MHz, 1024 bit/channel 468
8181A Data Generator Extender 468
8340A Synthesized Sweeper: 10 MHz to 26.5 GHz 496, 543
8341A Synthesized Sweeper: 10 MHz to 20 GHz 496, 543
83508 Sweep Oscillator: 10 MHz to 40 GHz 500
8620C Option 011 Sweep Oscillator: 10 MHz to 22 GHz 515
8642A/B Synthesized Signal Generator: 100 kHz to 2.115 GHz 526
86568 Signal Generator: 0.1 to 990 MHz 524
86604, C Option 005 Synthesized Signal Generators: 10 kHz to 2.6 GHz. Listen only 532
86624 Synthesized Signal Generator: 10 kHz to 1280 MHz. 529
8663A Synthesized Signal Generator: 100 kHz to 2560 MHz, 529
8671A Microwave Frequency Synthesizer: 2 to 6.2 GHz 548
8672A Synthesized Signal Generator: 2 to 18 GHz 545
86725 Synthesized Signal Generator: 100 MHz to 18 GHz 548
8673B/E Synthesized Signal Generator: 2 to 26.5 GHz/2 to 18 GHz 544, 546
8673C/D Synthesized Signal Generator: 50 MHz to 18, 26.5 GHz 547
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Individual HP-IB Product Summary

Individual Hewlett-Packard Products Available with HP-IB Capability (cont.)

Products
Related to HP Model Product Name/Characteristics Page
Stimulus (cont.) 8770A Arbitrary Waveform Synthesizer: dc to 50 MHz 450
595018 Power Supply Programmer: isofated D-to-A Converter +10 Vdc at 10 mA 281
Measurement 436A Option 022 Power Meter: -70 dBm to +44 dBm, to 50 GHz 578
438A Dual-channel Digital Power Meter: —70 dBm to +44 dBm, to 50 GHz 577
853A Spectrum Analyzer Display 680-685
1630A/D/G Logic Analyzer 414
1631A/D Logic Analyzers with built-in scopes 411
1950A Two Channel Expansion Module for HP 1980 System 438
1965A Gated Universal Counter for HP 1980 System 438
1980A/B Oscilloscope Measurement System: fully programmable 438
19860A Digital Waveform Storage for HP 1980 System 438
2250 Measurement & Control System 308
2804A Option 010 Quartz Thermometer: 0.05°C accuracy 735
3421A Data Acquisition/Control Unit 290
3437A System Digital Voltmeter: high speed, 3% digits 213
3455A Digital Voltmeter: 5% or 6%, digits, auto calibration 212
3456A Digital Voltmeter: 3% to 6% digit voltmeter, 1 nV sensitivity 210
3457A Multimeter: 3% to 6% digits; measures voltage, current, resistance, frequency 205
3478A Digital Multimeter: 3% to 5% digits; 5 functions 208
3497A Data Acquisition Control Unit 296
3561A Dynamic Signal Analyzer: 125 pHz to 100 kHz 703
3562A Dynamic Signal Analyzer: dual channel, 64 pHz to 100 kHz 706
3577A Network Analyzer: 5 Hz to 200 MHz 605
3582A 2-channel Real Time (FFT) Spectrum Analyzer 701
3585A Swept Spectrum Analyzer: 20 Hz to 40 MHz 654
3586A/B/C Selective Level Meter: 50 Hz to 32.5 MHz 657
3708A Noise and Interference Test Set 155
3717A Wideband 70 MHz modem 161
3746A 32.5 MHz Selective Level Measuring Set: CCITT and Bell FDM Systems 152
3764A Digital Transmission Analyzer 148
3776A PCM Terminal Test Set: CEPT/CCITT networks 141, 144
3776B PCM Terminal Test Set: Bell/Japanese/CCITT networks 141, 144
3779C Primary Multiplex Analyzer: CEPT 2 Mb/s PCM systems 145
37790 Primary Multiplex Anafyzer; Bell 1.5 Mb/s PCM systems 145
3781A/3782A Pattern Generator/Error Detector: CEPT and CCITT PCM/TDM systems 147
3781B/3782B Pattern Generator/Error Detector: Bell PCM/TDM systems 147
3785A Jitter Generator and Receiver: CEPT PCM/TDM systems 149
3785B Jitter Generator and Receiver: Bell PCM/TDM systems 149
38525 Data Acquisition/Control System 300
41408 pA Meter/DC Voltage Source 360
41418 DC Source/Monitor 357
4145A Semiconductor Parameter Analyzer 358
4191A RF Impedance Analyzer: 1 to 1000 MHz 332
4192A LF Impedance Analyzer: 5 Hz to 13 MHz 330
4193A Vector Impedance Meter: 400 kHz to 110 MHz 334
4194A Impedance/Gain-Phase Analyzer 328
4262A Option 101 Digital LCR Meter 344
4274A Multifrequency LCR Meter: 11 spots, 100 Hz to 100 kHz 336
4275A Multifrequency LCR Meter: 10 spots, 10 kHz to 10 MHz 336
4276A LCZ Meter: 801 spots, 100 Hz to 20 kHz 340
4277A LCZ Meter: 701 spots, 10 kHz to 1 MHz 341
4280A 1-MHz C Meter/C-V Plotter 362
49454 Option 101 Transmission Impairment Measurement System (TIMS) 139
4955A Protoco! Analyzer 131
5005B System Signature Multimeter 373
5006A Signature Analyzer 376
5180A Waveform Recorder 426
5316A Universal Counter: 100 MHz/1.3 GHz, 100 ns Ti 248
53288 Universal Counter: to 512 MHz, 10 ns Tl 247
5334A Automatic Universal Counter: 100 MHz/1.3 GHz, 2 ns Tl 242
5335A Automatic Universal Counter: 200 MHz/1.3 GHz, 2ns Tl 244
5340A Option 011 Automatic Microwave Counter: 10 Hz to 18 GHz 231
53424 Option 011 Automatic Microwave Counter: 10 Hz to 18 GHz 228
5343A Option 011 Microwave Frequency Counter; 10 Hz to 26.5 GHz 228
53443 Microwave Source Synchronizer: 0.5 GHz to 18 GHz 230
5345A Option 011,012 General Purpose Plug-In Counter 232
5350A Microwave Frequency Counter: 10 Hz to 20 GHz 226
5351A Microwave Frequency Counter: 10 Hz to 26.5 GHz 226
5352A Microwave Frequency Counter: 10 Hz to 40 GHz 226




Individual Hewlett-Packard Products Available with HP-IB Capability (cont.)

Products
Related to HP Model Product Name/Characteristics Page
Measurement (cont.) 53554 Pulse, CW Counter: 400 Hz to 110 GHz 232
5363B Time Interval Probes 240
53708 Precision Time Interval Counter: +20 ps single-shot resolution 237
5384A 225 MHz Frequency Counter 235
5385A | GHz Frequency Counter 235
5386A Frequency Counter: 3 GHz 234
5501A Laser Transducer 733
5528A Laser Measurement System 732
6030A System Power Supply: 1000 W, 200 Vdc, 17A, autoranging with status readback 278
6031A System Power Supply: 1000 W, 20 Vdc, 120 A, autoranging with status readback 278
60324 System Power Supply: 1000 W, 60 Vdc, 30 A, autoranging with status readback 278
60334 System Power Supply: 200 W, 20 Vdc, 30 A, autoranging with status readback 278
6038A System Power Supply: 200 W, 60 Vdc, 10 A, autoranging with status readback 218
6621A System Power Supply: dual output, dual range, 20V/4A or 7V/10A per output 276
6622A System Power Supply: dual output, dual range, 50V/1.6A or 20V/4A per output 276
6623A System Power Supply: triple output 276
6624A System Power Supply: quad output 276
69408 Muttiprogrammer (requires HP 595004 interface) 320
69424 Multiprogrammer: automatic test, data acquisition and control 316
70904 Measurement Plotting System: 3-channel A-D converter to 3 kHz 396
8151A Optical Pulse Power Meter: 250 MHz 574
8182A Data Analyzer: 50 MHz real-time capability; 1024 bit/channel 468
8501A Storage Normalizer for HP 8505A RF network analyzer 621
8503A & 8503B S-Parameter Test Set: 50 or 75 ohm, for HP 8505A 622
8505A RF Network Analyzer: 500 kHz to 1.3 GHz 618
8507D Network Analyzer Subsystem: 500 kHz to 1.3 GHz 624
8510A Network Analyzer 626
85588 Option £98 EMI Measurement System 682
85668 Spectrum Analyzer: 100 Hz to 324 GHz 660, 664
8567A Spectrum Analyzer: 10 kHz to 1.5 GHz 668
8568B Spectrum Analyzer: 100 Hz to 1.5 GHz 660, 662
85698 Spectrum Analyzer: 10 MHz to 115 GHz 674
8756A/8757A Scalar Network Analyzer: 10 MHz to 60 GHz 596, 603
8901A Modulation Analyzer: 150 kHz to 1.3 GHz 719
8501B Modulation Analyzer: 150 kHz to 1.3 GHz 719
8302A Measuring Receiver: 150 kHz 1o 1.3 GHz 715
8903A Distortion Analyzer: 20 Hz to 100 kHz 722
8903E Audio Analyzer: 20 Hz to 100 kHz 722
8954A Transceiver Interface 730
8956A System Interface 730
89584 Cellular Radio Interface 731
8970A Noise Figure Meter: 10 to 1500 MHz 586
11728C Carrier Noise Test Set: 5 MHz to 18 GHz 712
54100A/D Digitizing Osciftoscopes: 1 GHz 430
54110D Color 1-GHz Digitizing Oscilloscope 430
54200A/D Digitizing Oscilloscopes: 200 M samples/s 433
543004 Probe Multiplexer 430
70300A Tracking Generator Module: 20 Hz to 2.9 GHz 651
70310A Precision Frequency Reference Module 651
71100A RF Spectrum Analyzer: 100 Hz to 2.9 GHz 647
71200A Microwave Spectrum Analyzer: 50 kHz to 22/26.5 GHz 647
71300A Millimeter Wave Spectrum Analyzer 647
85650A Quasi-Peak Adapter 673
856854 RF Preselector: 20 Hz to 2 GHz 672
Switching 2250 Measurement and Control Subsystem 308
Scanning 3421A Scanner: to 30 channels; A/D converter 290
3488A Versatile switching for automated testing (VHF, matrix, general purpose) 311
3497A Data Acquisition/Control Unit 296
3852A Data Acquisition/Control Unit 301
4085M Switching Matrix 359
Translation 3326A Two-Channel Synthesizer/Sweeper: dc to 13 MHz 454
or Timing 3497A Data Acquisition Control Unit 296
3754A 25 MHz Access Switch (requires HP 3755A switch controlier) 153
3756A 90 MHz Switch (requires HP 3755A) 153
3757A 8.5 MHz Access Switch (requires HP 3755A) 153
3777A Telecommunications Channel Selector: up to 30 channels; dc to 110 kHz 145
69408 Multiprogrammer (requires HP 53500A interface) 320
6942A Multiprogrammer (no interface required) 316
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Individual HP-IB Product Summary

Individual Hewlett-Packard Products Available with HP-IB Capability (cont.)

Products
Related to HP Model Product Name/Characteristics Page
Translation 9411B Switch Controller 324
or Timing (cont.) 9412A Modular Switch (requires HP 9411B switch controller) 324
9413A VHF Switch (requires HP 9411B) 324
9414A Matrix Switch (requires HP 9411B) 324
11713A Attenuator/Switch Driver (controls coax switches, step attenuators and microwave 558
matrix switches)
37201A HP-IB Extender: twisted-pair or modems 125
37203A/L HP-I1B Extender: coax and fiber optics 124
59301A ASClII-to-Parallel Converter: string to 16 characters 122
59303A Digital-to-Analog Converter 122
59306A Refay Actuator: for programmable switches, attenuators 122
59307A VHF Switch: two 50-ohm, bidirectional, dc to 500 MHz 122
59309A Digital Clock: month, day, hour, minute, second 123
59313A Analog-to-Digital Converter 123
59501B Power Supply Programmer: isolated D-to-A converter +10 Vdc at 10 mA 123, 281
Storage 39644 Option 007 Instrumentation Tape Recorder: 4 channel, Listen only 408
3968A Option 007 Instrumentation Tape Recorder: 8 channel, Listen only 408
5180A Waveform Recorder (digital oscilloscope): 20 MHz, 10 bits, 16K-word capacity 426
7907A Disc/Tape Drives: 20.5 Mb fixed disc drive, 20.5 Mb Y/4* tape drive 92
7911P/R Disc/Tape Drives: 28.1 Mb fixed disc drive, 67 Mb 1/+” tape cartridge drive 91
7912P/R Disc/Tape Drives: 65.6 Mb fixed disc drive, 67 Mb /4" tape cartridge drive 91
7914P/R Disc/Tape Drives: 132.1 Mb fixed disc drive, 67 Mb !/s” tape cartridge drive 91
791487 Disc/Tape Drives: 132.1 Mb fixed disc drive, /2" reel-to-reel tape drive 91
7933 Disc Drive: 404 Mb fixed 92
7935 Disc Drive: 404 Mb removable 92
7941A Disc Drive: 24 Mb fixed disc drive 90
79424 Disc/Tape Drive: 24 Mb fixed disc drive, 67 Mb /" tape cartridge drive 90
7945A Disc Drive: 55 Mb fixed disc drive 90
7946A Disc/Tape Drive: 55 Mb fixed disc drive, 67 Mb '/a" tape cartridge drive 90
7970E /2" Magnetic Tape Subsystem: 40 Mb formatted capacity 93
79744 177" Magnetic Tape Subsystem: 40 Mb formatted capacity 93
7978A 1/2"" Magnetic Tape Subsystem: 140 Mb formatted capacity 93
9114A Portable 3!/ Disc Drive: 710 Kb formatted capacity 89
91220/ Double-sided 3'/2* Disc Drive: 1420 Kb dual (HP 9122D), 710 Kb single-sided (HP 9122S), 89
random access storage
9123D Dual 3!/* Drive for HP Touchscreen Il 89
9125§ Single 51" Flexible Disc Drive: up to 360 Kb formatted, IBM/HP format compatible 89
9133H 20 Megabyte Winchester Hard Disc plus 3'/2" microfloppy 89
9134H 20 Megabyte Winchester Hard Disc: stand-alone model 89
91424 14 Tape Backup Subsystem: up to 60 Mb formatted capacity 89
9144A Ys" Tape Backup Subsystem: 16 and 67 Mb formatted capacity 93
9153A 10 Megabyte Winchester Hard Disc plus 3!/ microfloppy 89
9154A 10 Megabyte Winchester Hard Disc: stand-alone model 89
885004 1BM Disc/Tape Interface: single 54" disc drive providing data compatibility with IBM-PC 89
from the HP Touchscreen
Data Entry, 2225A ThinkJet Ink-jet Printer 95
Displays 2563A Line Printer: 300 lines/minute dot matrix 94
2565A/66A Line Printers: 600/900 lines per minute 94
26804, 26884 Laser Page Printers 94
29324 Impact Printer 95
2934A Dual Mode Impact Printer 95
7090A Measurement Plotting System: 6-pen 3%
7470A Graphics Plotter: 2-pen 99
74754 Graphics Plotter: 6-pen 99
7510A Color Film Recorder: 35mm slides 105
7550A Automatic Sheet-Feed 8-Pen Plotter 101
75808, 75858, 75868 Large Format Drafting Plotters 103
9111A Graphics Tablet: graphics input 107
9876A Thermal Line Printer: 480 lines/minute 95
374614 Display 152
82906A Impact Printer 95
Interface 10833A-10833D HP-IB Interconnection Cables 121
Cabling 108344 HP-IB interconnection Cable Adapter: 2.3 ¢m (0.91 in.) 121
HP-1B 37201A HP-1B Extender: twisted pair or modems 125
Extension 37203ML HP-IB Extender: coaxial or fiber optic cable 124
Design/Servicing 59401A Bus System Analyzer 121




I DESIGNED FOR I
SYSTEMS

HP 59401A

HP 59401A Bus System Analyzer

The HP-IB (IEEE 488) concept has greatly simplified many of
those things which have in the past made instrument interfacing a
burdensome task. Even so, software errors can occur if the system
designer does not completely understand the bus system or the capa-
bilities of the instruments and other devices being interfaced. Hard-
ware problems can occur if the instruments/devices are not
functioning properly, or if they are not completely compatible with
the bus standard.

The HP 59401 A Bus System Analyzer is especially useful in design
and service work. [t simplifies and speeds up the diagnosis of software
and hardware problems by allowing the user to see the status of all
bus lines, including the actual characters on the bus data lines. Be-
cause the HP 59401 A can also drive all bus lines, it can completely
exercise another Talker, Listener or Controller—which is especially
useful in verifying compatibility of new or user-designed products
with the HP-1B.

There are several choices of analyzer operating speed. It may be
operated at one character at a time (useful for software debugging),
at 2 characters per second, or at regular bus speed. It may also be
operated at a variable rate as determined by the external clock input.

The analyzer’s 32 character memory can be used to store bus char-
acters in the Listen mode, or to output characters to the bus in the
Talk mode. When the analyzer is in the Compare mode, a stream of
bus traffic may be stopped on a pre-selected character—and at that
time a trigger pulse is available, which is very useful when analyzing
transient or timing problems related to the bus.

HP 59401A Specifications

Display: monitors all bus lines. Represents data lines, any memory
Iocation, or DIO front panel switch settings; in octal code and ASCII
character.
Listen mode: stores up to 32 characters of bus traffic in memory for
real time and repetitive testing. In Compare mode, halts bus traffic
when a selected character is present, and user can display any one of
the previous 31 characters stored in memory.
Timing: accept <750 ns; ready <750 ns.
Talk mode: bus lines can be driven directly from front panel switch-
es; memory can be loaded from front panel switches for driving bus
with a 32 character sequence.
Timing: (1) data changed >500 ns before DAV pulled low; (2)
ATN driven low >1 us before DAV pulled low; (3) DAV driven
high <700 ns after NDAC is false; (4) DAV driven low <700 ns
after NRFD is false, if conditions 1 and 2 are met.
Operating speeds: one character at a time, 2 characters per second,
regular bus speed, or variable rate determined by external clock in-
put; in either Listen or Talk mode.
External clock input: | standard power TTL gate input; <10 MHz
repetition rate.

HP 10833A/B/C/D

HEWLETT-PACKARD INTERFACE BUS

Versatile Interconnect System for Instruments and Controllers

HP 10834A

Compare output: provides 1 standard power TTL gate output
(LOW TRUE) sync pulse when bus character is same as front panel
switches.

HP-IB load: | bus load (capable of driving 14 other bus devices).

General

Temperature ranges: operating, 0 to 50°C; storage, —40 to
+75°C.

Humidity: 95% relative, 0 to 40°C.

Power requirements: 100, 120, 220, or 240 V +5%, —10%; 48 to 66
Hz; <42 VA.

Size: 145.5 H, 205.1 W, 495.3 mm D (5.730” x 8.075 ” x 19.500").
Weight: net, 5.64 kg (12.44 1b).

Accessories Price
HP 5061-0089 front handle kit

HP 10833B 2 m (6.6 ft) bus cable, furnished

HP 59401A Bus System Analyzer $3900

HP-IB Interconnection Cables

Cables for interconnecting HP-IB devices are available in four dif-
ferent lengths. The connector block at both ends of each HP-IB cable
(photo above) has a plug on one side and a matching receptacle on the
other, so that several cables may be conveniently connected in paral-
lel, thus simplifying system interconnection. Lock screws provide for
secure mounting of each connector block to an HP-1B instrument, or
to another cable connector block.

SPECIAL NOTE: HP-IB cables are not always included with in-
dividual HP-IB devices, particularly those that normally connect di-
rectly to an HP computing controller. (The HP-IB interface for HP
computing controllers contains the necessary cable and connector).
Product listings in this catalog should be checked to see if HP-IB
cables are furnished.

The HP 10833 series of cables feature an improved shielding de-
sign to help improve RFI levels in systems. This series of cables, with
the RFI shielding, exhibits significantly lower radiated emissions
than previous HP-1B cables.

The HP 10834A adapter is a shielded HP-IB to HP-IB adapter. It
provides additional clearance between the HP-IB cable and the rear
panel of the instrument. This allows easier access to switches, cables,
and other connectors that may be in close proximity to the HP-1B
connector.

Ordering Information Price
HP 10833A HP-IB Cable, 1m (3.3 ft) $80
HP 10833B HP-IB Cable, 2m (6.6 ft) 390
HP 10833C HP-IB Cable, 4m (13.2 ft) $100
HP 10833D HP-IB Cable, 0.5m (1.6 ft) $80

HP 10834A Adapter $30
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HEWLETT-PACKARD INTERFACE BUS

Versatile Interconnect System for Instruments and Controllers ‘}Iﬁ]}’

SYSTEMS

Models 59301A, 59303A, 59306A, 59307A

T pm—

HP 59303A

TO PARALLEL CONVEXTER

HP 59301A

HP-IB Accessory Modules

Modules in the HP 59300, 59400 and 59500-series are ideal build-
ing blocks for use with instruments to extend measurement capabili-
ties. Modules listed here can be interconnected via the HP-IB to HP
measuring instruments, signal sources and recording devices capable
of operating directly on the HP-IB. In addition, these modules fre-
quently serve as useful ways to interconnect with devices which are
not themselves capable of direct HP-IB operation.

Instrument requirements differ. Some only output or accept data
on the HP-IB. Others can be remotely programmed by ASCII char-
acters sent along the HP-IB. These modules can work with instru-
ments on any of these levels with or without a controller. Each module
having controls can be operated stand-alone from its front panel, or it
can be placed in automatic operation under program control.

Module provision for stand-alone, local operation also has impor-
tant system benefits. The operator can set up and check out the sys-
tem under manual control, avoiding otherwise complex and time
consuming error tracing. Each module has status indicator lights that
make it easy to monitor operation.

HP 59301A ASCIi-to-Parallel Converter

Accepts byte-serial ASCII characters from the HP-IB and con-
verts them to parallel output. In operation, ASCII characters trans-
mitted serially along the bus are converted into 4-bit characters with
the first ASCII character received being interpreted as the most sig-
nificant digit. A string of up to 16 characters terminated by linefeed is
converted and placed upon the output lines. The linefeed character
causes the HP 59301A to output a print command (strobe).

With the HP 59301A, instruments controlled via BCD or binary
can be operated using HP-IB. For example, the HP 59301A can be
used with HP 6129C through 6131C and 6140A (Option J99 or POS5)
digitally-controlled power supplies for HP-IB programmable voltage
and current. The HP 59301A can additionally be used to control oth-
er functions using its hexadecimal format.

General
Size: 101.6 mm H' x 212.9 mm W x 294.6 mm D (4" x 8.38” x 11.6").
Weight: net 1.70 kg (3.78 Ib). Shipping 2.33 kg (5.16 Ib).

HP 59301A ASCII-to-Parallel Converter

HP 59303A Digital-to-Analog Converter

Accepts a string of serial ASCII characters and converts any three
consecutive input digits to an analog output voltage, accurate to 0.1%
in 30 us. Fully programmable via the HP-IB or manually operated
from the front panel. A concentric control on the front panel makes it
easy to select the digit group for conversion and the output mode. The

$800

"Height includes feet. With feet removed height is 88.1 mm (3.45°).

HP 59306A

HP 59307A

conversion switch is used to select the three digits of the character
string that the DAC will change into analog voltage. The three output
modes (NORMAL, OFFSET, and PLUS/MINUS) make the con-
verter convenient for use directly with a variety of data logging de-
vices, avoiding the need for auxiliary equipment to shift zero level or
change polarity.

A primary application for the HP 59303A is to present on a logging
device the data points being taken with a measuring instrument (like
a frequency counter). A controller is not required for operation. Com-
patible logging devices include strip chart recorders, X-Y plotters,
and displays.

General
Size: 101.6 mm H' x 1059 mm W x294.6 mm D (4" x 4.177 x 11.6").
Weight: net 2.61 kg (5.80 Ib). Shipping 3.17 kg (7.04 1b).

HP 59303A Digital-to-Analog Converter

HP 59306 A Relay Actuator

Has six Form-C relays that provide for control of external devices
either manually from front panel pushbuttons or remotely from the
HP-IB. Relay contacts are specified to switch 24 Vdcor 115 V ac at
0.5 A. Each relay can be programmed independently or multiple re-
lays can be switched together. Front panel pushbuttons light to indi-
cate the state of each relay.

The HP 59306A is ideal for providing control of microwave coaxial
switches (HP 8761 A/B) as well as control of microwave program-
mable step attenuators (HP 8494 through 8496 G/H) using external
dc power supplies.

General
Size: 101.6 mm H! x 212.9 mm W x 294.6 mm D (4” x 8.38” x 11.6").
Weight: net 2.64 kg (5.87 Ib). Shipping 3.23 kg (7.18 Ib).

HP 59306 A Relay Actuator
HP 59307A Dual VHF Switch

This module provides two single pole 4-throw switches controlled
from front panel pushbuttons or remotely from the HP-IB. The HP
59307A is a dc to 500 MHz 50 @ switch designed to maintain fast
pulse transition times. The switches are independent and bidirectional
for optimum use in multiplexing 50 Q signal lines into measuring in-
struments. The HP 59307A is ideal to switch a standard delay, fre-
quency, or voltage into a measurement loop for purposes of system
calibration.

$2000

$1100

General
Size: 101.6 mm H' x 212.9 mm W x 294.6 mm D (4” x 8.38” x 11.6").
Weight: net 2.64 kg (5.87 Ib). Shipping 3.23 kg (7.18 Ib).

HP 59307A VHF Switch $950



HEWLETT-PACKARD INTERFACE BUS

HP 59309A

HP 59309A HP-IB Digital Clock

Displays month, day, hour, minute, and second, and upon com-
mand will output time via the interface bus. Time can be set into the
clock by local control, or by remote commands received from the HP-
IB. The clock accepts a small internal battery which can provide more
than a day’s standby in case of short power interruptions. Additional-
ly, an auxiliary power supply such as the K10-59992 can sustain the
clock for up to one year.

General

Size: 101.6 mm H! x 1059 mm W x 294.6 mm D (4" x 4.17" x
11.6").

Weight: net 1.70 kg (3.78 1b). Shipping 2.84 kg (6.31 Ib).

HP 59309A HP-IB Digital Clock

"Height includes feet. With feet removed height is 88.1 mm (3.45°).

$1500

HP 59313A Analog-to-Digital Converter

Four channel converter allows analog data with a full scale range of
up to = 10 V dc to be digitized and transmitted via HP-IB to a com-
puting controller.

On command from the controller, the instrument can be program-
med to perform a single conversion or a series of internally-paced con-
versions in six selectable rates of up to 200 per second on one channel,
or up to 50 per second on each of four channels. Sampling can also be
initiated externally by a TTL transition or contact closure to ground.
Included is a program-controlled reverse channel capable of driving
small lamps, relays or TTL devices.

General

Size: 101.6 mm H' x 212.9 mm W x 345.4 mm D (4" x 8.38” x
13.6").

Weight: net 5.45 kg (12.0 1b). Shipping 6.36 kg (14.0 1b).

Versatile Interconnect System for instruments & Controllers

Models 59308A, 59309A, 59313A, 59501B

HP 59313A

HP 59501B

HP 59501B Power Supply Programmer (isolated DAC)

This single-channel digital-to-analog converter can control a wide
range of power supplies (output voltage, or current), as well as other
analog programmable devices. It may also be used as a low level sig-
nal source, depending on the speed of the controller. It has two output
ranges (0—1 and 0—10 V dc in unipolar mode; —1 to +1 and —10 to
+10 V dc in bipolar mode), as well as photo-isolators which electrical-
ly separate HP-1B control and data lines from power supply circuitry
by up to 600 V dc. (For additional details see page 281)

General

Size: 101.6 mm H' x 2129 mm W x 194.6 mm D (4” x 8.38” x
11.6").

Weight: net 2.61 kg (5.80 Ib). Shipping 3.17 kg (7.04 1b).

HP 59313A Analog-to-Digital Converter $2300 HP 59501B Power Supply Frogrammer $760
HP Dimensions—max. height x width x depth Net Weight Shipping Weight
Model Description mm (inches) kg {Ib) kg (Ib) Price
59301A ASCli-to-Parallet Converter 101.6 x212.9 x 294.6 (4 x 8.38 x 11.6) 1.70(3.78) 2.32 (5.16) $ 800
59303A Digital-to-Analog Converter 1016 x 1059 % 294.6 (4x 4.17 x 11.6) 2.61 (5.80) 317 (7.04) $2000
59306A Relay Actuator 101.6x212.9% 2946 (4% 838 x L1.6) 2.64 (5.87) 3.23(7.18) $1100
59307A VHF Switch 1016 x 212.9x 2946 (4x8.38 x 11.6) 2.64 (5.87) 3.23(7.18) 950
59309A HP-IB Digital Clock 101.6 x 105.9 x 294.6 (4 x 4.17 x 11.6) 1.70 (3.78) 2.84 (6.31) $1500
59313A Analog-to-Digital Converter 1016 x212.9x 3454 (4x8.38 x 13.6) 5.45 (12.0) 6.36 (14.0) $2300
59401A Bus System Analyzer 145.5 x 205.1 x 495.3 (5.73 x 8.08 x 19.5) 5.64 (12.44) 1 (20) $3300
595018 Power Supply Programmer 101.6x 2129 x 2946 (4 x 8.38 x 11.6) 2.61 (5.80) 3.17 (7.04) $ /00
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HEWLETT-PACKARD INTERFACE BUS

Versatile Interconnect System for Instruments and Controllers

Models 37203A, 37203L

e Transparent HP-IB extension up to 1000 metres

e HP-iB transfer rate up to 50 k bytes/s

e Supports all HP-IB functions including pass control
and parallel poll

JT2B3A HP-IR EXTENDER
w PACKARD

LG

DAYA LOSS DATA ERRORS

HP 37203A

HP 37203A HP-IB Extender

The HP 37203A HP-IB Extender overcomes the range limitations
imposed by the cabling rules of the Interface Bus and provides high-
speed, low-cost extension up to 1000 metres.

HP 37203A’s are used in pairs: cach Extender serialises the nor-
mally parallel HP-IB information and transmits it to the other Ex-
tender where it is reconverted back to its original format. The
transmission medium can be a single low-cost coaxial cable for both
directions of transmission or, when Option 001 is fitted, dual optical
fiber.

The HP 37203A is in general compliance with each of the following
standards and supports their major capabilities
e IEEE Standard 488-1978
e ANSI Standard MCl1.1
e JEC Standard 625-1

HP 37203L HP-IB Extender

The HP 37203L is a repackaged version of the HP 37203A on an
L-series computer card specifically designed for installation in the HP
2250A Measurement and Control Processor and HP 1000 A-series
Computer. It operates in conjunction with a HP 37203A or another
HP 37203L at the other end of the link. The transmission media and
distances are the same as for the HP 37203A. The HP 37203L is
supplied as a single circuit card together with two cable assemblies.
Power is supplied from the HP 2250A or Computer mainframe. Op-
erating characteristics are identical to those of the HP 37203A.

Operating Characteristics (HP 37203A/L)
Speed/Range

The table below shows the trade-off between maximum byte trans-
fer rate and distance for coaxial cable and optical fiber.

Table 1. Nominal HP-IB Transfer Rates and Response Times

Max HP-IB Max SRQ | Max Parallel
byte transfer | propagation | Poll response
rate (kbytes/sec) | delay (us) time (us)
Coaxial Cable
Short* (at normal speed) 50 14 20
250m (max range at normal
speed) 40 18 25
500m (max range at */. speed) 14.2 55 75
1000m (max range at /e speed) 2.75 200 270
Fiber Optics (opt 001)
Short® 50 14 20
250m 39 20 25
1000m 25 30 40

*For distances <250m, interpolate between Short and 250m.

e Electrical isolation plus error detection and correction
protect HP-IB fom transmission errors

e Transmission over single low-cost coaxial cable or,
with option 001, dual optical fiber

HP 37203L

SYSTEMS

Parallel Poll Operation

The HP 37203 A supports the Parallel Poll function but because of
the absolute transmission delay, a guaranteed response cannot be de-
livered within 200 ns, as required by IEEE 488. Instead, the response
from distant devices is returned as rapidly as possible to the polling
controller.

Error Detection and Correction

Data is transmitted across the link in frames. Each frame includes
a cyclic redundancy check code which is rechecked when the frame is
received. Any transmission errors which are detected cause the frame
to be rejected. Data integrity is maintained by automatic retransmis-
sion of the rejected data frame. The presence of errors in the received
data causes the DATA ERRORS indicator on the HP 37203A front
panel to be illuminated. A break in the link, or loss of power at the
remote Extender will cease all activity on the Bus until the link is re-
established

Transmission Over Coaxial Cable

The standard serial link between Extenders is a single coaxial cable
which is used for transmission in both directions. Coaxial cable was
chosen for this link because it is relatively inexpensive, easy to handle,
and easy to obtain. The use of Belden type 9248B cable (or
equivalent) is recommended.

Transmission Over Optical Fiber

Option 001 of the HP 37203A /L provides the capability of opera-
tion over duplex optical fiber as a user-selectable alternative to coaxi-
al cable. The use of optical fiber removes the metallic path between
the Extenders and, therefore, eliminates all risk of electromagnetic
pick-up on the link. Option 001 is recommended for use in severe elec-
trical environments or where the use of electrical signaling is not ac-
ceptable. A further advantage of optical fiber is that it enables a
higher byte transfer rate to be attained for transmission distances
greater than 250m than is possible with coaxial cable (see Table 1).

The HP 37203A is also available from Instruments DIRECT 800-
523-2121 (US only).

Accessories Price
HP 39200B Duplex fiber optic cable $3.20
HP 92179G Coaxial Cable $0.77/m
HP 92226A BNC Connector, male $4.00
Options (HP 37203A/L)

001: Fiber Optic Interface +$460
010: Power Fail Option for use with HP 3000 Computer +855
301: Rack Mount Adaptor (HP 37203A only) +8$30
302: Dual Rack Mount Adaptor (HP 37203 only) +$50
Ordering Information

HP 37203A HP-IB Extender $1285

HP 37203L HP-IB Extender $1020
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o Transparent extension of HP-IB systems i
e Operation over twin-pair cable or modems
e Automatic error detection and correction

HEWLETT-PACKARD INTERFACE BUS

Versatile Interconnect System for Instruments and Controllers

Model 37201A

e High immunity to electrical interference
o Multi-point {(multi-drop) capability
» Auto-dialler interface
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The 37201 A HP-IB Extender overcomes the limited range availa-
ble with direct HP-IB cable interconnections. Each 37201 A converts
parallel data from the interface bus into a serial bit stream, suitable
for transmission to a remote site, and reconverts incoming serial data
to bit-parallel HP-IB format. An HP-IB system can therefore be split
into two or more discrete parts separated by HP-IB Extenders and a
serial data link. A range of 1000 metres is obtainable if twin-pair
cable is used for the transmission path, and virtually unlimited range
is available if a modem link is used. Communication between Extend-
ers is full duplex, allowing information to flow in both directions si-
multaneously.

37201A
HP-IB
EXTENDER

OO

TWIN-PAIR CABLE
OR

3? TELEPHONE CHANNEL

372014
HP-IB
EXTENDER

DEVICE
27

Point-to-point connection using twin twisted pair cable or full
duplex modem link.

A pair of HP-IB Extenders provides a transparent interface be-
tween local and remote HP-IB devices. Program control of the
37201A is seldom necessary. Consequently, HP-IB Extenders can be
added to an HP-IB system usually without any modification of soft-
ware and without writing special routines to control the Extenders.

The 37201A supports the full range of HP-1B functions with the
exception of Parallel Poll and Pass Control.

Integrity of HP-IB data and control signals is assured by an auto-
matic error-checking protocol, which retransmits any data corrupted
in transmission. The 37201A is in general compliance with each of
the following standards and supports their major capabilities:

o TEEE Standard 488-1978
e ANSI Standard MC1.1
o TEC Standard 625-1

Twin-Pair Cable Operation

Twin twisted-pair cable provides a simple inexpensive transmission
medium for distances up to 1000 metres. The serial data rate is nomi-
nally 20 kbit/s. Suitable cable is available as an accessory (HP Part
Number 8120-1187). Transformer coupling within the 37201 A gives
a high degree of immunity from the effects of common mode signals.
This, combined with the automatic error correction capability, makes
the 37201 A suitable for use in an electrically hostile environment.

Modem Link Operation

The 37201A is designed to operate with a wide range of synchro-
nous and asynchronous modems over private lines, leased lines, or the
public switched (dial-up) telephone network. The data interface is
compatible with EIA RS-232C and CCITT V.24 and V.28 standards.
Asynchronous data rates provided are: 150, 300, 600, and 1200 bit/s.
For synchronous modems, operation at any bit rate up to 19.2 kbit/s
is possible. Besides operating in point-to-point mode, the 37201A can
be used with modems in a multi-point (multi-drop) leased line config-
uration involving up to 31 remote sites. When operating over the pub-
lic switched telephone network, connections may be dialled manually.
Alternatively, an external auto-dialler may be used to make connec-
tions under program control. The 37201A has an RS-366/V .25 inter-
face to permit operation with an auto-dialler.

The error checking/correcting communications protocol used in
the 37201 A protects against errors introduced by poor quality data
circuits. It even provides immunity to major interruptions in the data
link, such as dropouts, line breaks and modem sync loss, and recovers
automatically without loss of data.

37201A HP-IB Extender $2360
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DATACOMMUNICATIONS TEST EQUIPMENT

General Information: Protocol Analysis

The growth of demands on datacomm systems is matched only by the burden of developing and

maintaining them. Factors impeding datacomm support include:

Maximizing system availability and utility requires increasingly sophisticated testing. As just one
example, consider the wasted time and expense of calling in the wrong vendor for service when
testing can assure you of calling the right one. Clearly, your network’s performance can only be as
good as your ability to measure and test. Hewlett-Packard has a proud history of contributions to
the datacomm test industry. Table 1 lists some of our retiring instruments with suggested replace-
ments. As your testing needs grow, we stand ready to help with equipment, systems, training, and

Increasingly multi-vendor systems
AT&T divestiture

Shortage of skilled service personnet
Exploding system complexity

Less tolerance for system malfunction

Proliferation of incompatible systems, standards, and equipment
User demands for increased speed, reliability, and services

support to develop and maintain your system, at any level, in any environment.

Any datacomm network can be divided into protocol (user level) links between computers, termi-
nals, or other Data Terminal Equipment (DTE). Two DTEs communicate across a digital link such
as RS-232/V.24, RS-449, or V.35. If the digital link is long, it may contain an analog path suchasa

telephone line. Guaranteeing transparency of the DTE-to-DTE link is the function of protocol.

PROTOCOL TESTING

DIGITAL TESTING
ANALGG TESTING

New Product

49518 Protocol Analyzer
4953A Protocol Analyzer
49554 Protocol Analyzer
1645A Data Error Analyzer
49258 Bit Error Rake ester
4945A TIMS

49357 TIMS
49355 TIMS

4936A TIMS

4938A TIMS

Because user interaction is with system protocol, the first section deals with protocol testing. Digital
and analog testing are discussed in following sections. Test points in a typical system for the three

domains of datacomm testing are shown in Figure 1.

DIGITAL

PROTOCOL

0ld Product

149754 Bit Ereor Ra%e Iest Sat
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TELEPHONE NETWORK

ANALOG (TIMS)

Protocol Analysis

In datacommunications, protocol can be de-
fined as “rules governing the exchange of in-
formation between two pieces of data
processing equipment”. Protocol may take the
form of characters or bit fields separate from
or added at the beginning or end or in the midst
of user data, plus control lead changes. It is
needed for message:

Framing and Synchronization

Error Detection and Recovery
Sequence Control

Acknowledgement

Link Initialization and Disconnection
Addressing and Routing

With low speed, simple datacomm networks
an observer can watch data flow on a simple
data monitor, visually searching for anomolies.
This observer needs intimate knowledge of his
network’s protocol, as well as the capacity for
inexhaustible attention to detail. Modern high-
speed, complex, multilevel protocols, and very
complex networks, make real-time manual
analysis (monitor mode) virtually impossible.
A protocol analyzer can make complex auto-
mated testing easy, and provide many other
more sophisticated capabilities.

Besides the monitor mode discussed above, a
protocol analyzer offers two other fundamen-
tal modes of operation. These are data analysis
mode and simulate mode. In data analysis
mode, as in monitor mode, the analyzer is
nonintrusively connected at the digital inter-
face, and the system functions as though no an-
alyzer were present. In analysis it can:

store selected data for future use
display only selected data
trigger on selected events
interpret advanced protocols
count or time events

verify protocol function

evaluate system performance
detect protocol incompatibilities

Simulation opens a whole new dimension of
datacomm support. Besides the analysis tools
mentioned above, the analyzer can now replace
elements of the network under test. It can imi-
tate the network to a DTE and exercise seg-
ments of the network without loading down the
system or risking system failure because of
malfunction in the tested segment. The analyz-
er can simulate a DTE into the network for
system troubleshooting or certification.

Protocol analyzers can be used for:
Troubleshooting
System integration
System installation
Fault isolation
Software and hardware development
Network performance optimization

Different test applications and environments
require different protocol analyzers. For field
service, portability, ease of use, and remote ca-
pability would be key features. Speed, power,
and large capture memory characterize needs
of an EDP center. R&D and manufacturing
require automation and programmability. In
the fast changing world of protocol, versatility
and power to add new capabilities are needed
for any application.



The Hewlett-Packard Protocol
Analyzer Family

HP offers a family of three protocol ana-
lyzers to meet different application require-
ments. While maintaining family
compatibility each analyzer is tailored for a
different environment, with different features
and characteristics. The HP 4951B, 4953A,
and 4955A have common operating, setup,
mass storage, remote transfer, and display
characteristics. An overview of differences
and similarities can be seen in the family
chart at right. Family features are discussed
on these two pages, with individual high-
lights on the following three pages.

Ease of Use

Hewlett-Packard protocol analyzers use a
softkey-driven menu human interface to pro-
vide sophisticated testing capability without
cryptic programming or long development
times. With dynamic relabeling of the
softkeys only choices appropriate to the setup
and menu level are presented to the operator.
No special programming skills or obscure
code words need be learned. Complex tests
can be written and run using only the
softkeys. For example, to measure the time
between Request To Send and Clear To Send
leads going high, the softkey sequence would
be WHEN, LEAD, RTS, ON GOTO
BLOCK, 2, START, TIMER, 1, WHEN,
LEAD, CTS, ON, GOTO BLOCK, 3,
STOP, TIMER, 1. With each press of a
softkey a new set of softkey labels appears.
The HP 4953A and 4955A even provide
softkey mnemonics for level 2 and 3 protocol
triggers and send strings without reference to
binary tables. Complete setups and monitor
and simulate menus can be stored to tape for
reuse or distribution.

All three analyzers have typewriter quali-
ty, full ASCII keyboards for easy entry of
triggers or send strings. All keyboards fold
against the fronts of the instruments to pro-
tect CRT, tape drives, and keyboard. There
are no exposed cables to be damaged. HP
4953A and 4955A keyboards lock at any an-
gle for operator convenience.

HP analyzers use high resolution CRTs,
allowing sophisticated display of complex
protocols to make even real-time analysis
easy. Special displays are provided to make
visual analysis of high level protocols or com-
plex control lead handshaking quick, sure,
and easy, on real-time, buffered, or taped
data.

Power

Besides the character traffic on a channel,
HP protocol analyzers capture all lead activi-
ty and mark each event with a unique time
stamp. This time stamp remains with the da-
ta in buffer or on tape. It is used for event-to-
event timing measurements and to create
timing diagram displays. The time and lead
information also allows complete analysis of
traffic at a later time, in another analyzer, or
at a remote location. Relative time relation-
ships are maintained without filling the buf-
fer or tapes with idle line time.

Sophisticated triggering allows the opera-
tor to program the analyzer to take a variety
of actions in response to different system
events. Character strings, lead transitions,
errors, complicated protocol activity, or any
event at the interface can trigger the analyz-
er to send a string, increment a counter, start
a timer, start or stop tape or display, high-
light, or take other actions. Triggering effec-
tively automates protocol analysis.

Most common protocols are built into the
HP family with specialized displays, instru-
ment setup, and triggering mnemonics avail-
able as needed. User-defined character
asynchronous/synchronous allows operation
in most nonstandard protocols. Many proto-
cols not inherent in the analyzers are availa-
ble as application programs.

Besides powerful analysis abilities in
nonintrusive monitor mode, all family mem-
bers offer powerful simulate capability.
Softkey/menu programming allows easy
stimulous/response testing of network com-
ponents without tying up other network re-
sources. All the triggering and analysis
capabilities are available while actively simu-
lating networks or components. Simulation
can be especially useful in isolating intermit-
tent or infrequent troubles, or for testing a
new application or device before system con-
nection. The simulate menu specifies the ana-
lyzer as a DTE or DCE (see preceding page),
transmitting in full or half duplex with user-
defined or automatic control of control leads.
Send strings may be entered from the key-
board or copied from buffer data.
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Protocol Analyzer Family Summary
49518 4953A 43554

Asyng, Sync, Bisync, SDLC, HDLC, SNA,
DDCMP, X.25, X.21, X.75, BSC-framed X.25,
COITT#7/CCS7

Protocols Async. Sync, Bisyne, SOLC. HDLC. SNA. DDCMP.

X25.x21

Async, Sync. Bisync, SDLC. HDLC. SNA. DDCMP.
X.25. X.21, BSC-X.25, CCITT#7

Physical Interfaces RS-232C.'V.24. RS-449/422A/423A,

MIL-188C. X.20/X.21

RS-232C/V.24. RS-449/422A/423A V.35,
MIL-188C. X.20/X 21

RS-232C/V.24, RS-449/4224/423AV.35.
MIL-188C, X.20/X.21

Data Rates 50 bps - 13.2 kbps 5D bps 10 72 kbps 50 bps L0 72 kbps

Data Codes ASCII, EBCDIC, HEX. EBCD, Transcode. Baudot, | ASCII, EBCDIC, HEX, EBCD, Transcode. Baudol, | ASCHl. EBCDIC. HEX, EBCD, Transcode. Baudot
PARS User Defined User Delined

Error Checking CRC-CCITT GRC-16, CRC-12, CRC-6, LAC CRC-COITT. CRC-16, CRC-12, CRC-6. LRC CRC-CCITT. CRC-16. CRC-12. CRC-6, LAC

Remote Operation Transfer data. menus. SW applications

via RS-232C/v.24

Teanster data, menus, SW applicalions
via RS-282C/v.24
Tota: control via R$-232C/v.24

Transfer dala, menus, SW applications
via R§-282C/v.24
Tolal control via HP-IB

Printer Output Any ASCH RS-2326,v.24 Any ASCY RS-232C./v.24 HP-1B
Graphics on HP 2932A. HP 2934A and Grapnics on HP 29324, HP 29344 and
HP29716, HP2673A HP 2671G. HP 2673A H P 495 1A
Contro! Menitor 5 Leads 15 Leads 15 Leads
iLead Display LCO/LED an Pod LEDs on CRT S6NLEDs on CRT
Data Capture Buffer 32 Kbyle RAM 64 Khyte 256 Kbyle RAM
Continuous 256 Kbyle {Optionaly

Programming Softkey Monitor and Simutate Menus Softkey Manitor and Simulate Menus Soltkey Manitor and Simulate Menus

BASIC

Triggering 63 Simuftaneous Triggers 63 Simultaneous Triggers

63 Simutaneous Triggers

=
Timers/Counters 5 gach J 5 each

Send String 1750 characlers lotal

1750 characters lotal

X.25 Certification No No Yes
- 5
Video Output Yes No No
L 4+ — ]
BERT Yes No No
Autoconfigure Yes No 1 No
Auta Increment No ﬂ Yes ﬂ Yes
Nir}, N(s), P(r), P(s)
Dther Batiery Backup of Menus/Data Cursor Timing HP-IB
Autoslart Tapefile Realtime clock
External Trigger
Tape Drive 1 Optional 1 Slandard 2 Standard
Weight 6.4 kg i14 by 155 kg {34 1t 22 kg (49 1)
Size (HWD-cm) 12x259x286¢cm 196x425x412¢cm 196x425%654 cm
(HWD-inches) 144x1D2 k113 iny (78x 168 % 16.3in.i (79x 1685257 ini
—_— — = — = »—r—f—g\‘l\\\ﬁ———w
Keybaard Ful ASCH Full ASCII, 8 softkoy Full ASCII, 8 softkey
6 softkeys Locks in any posilior Locks in any posilion
- - -
Display Seinch diagonal Y-inch diagonal G-inch diagonal

16 lines. 32 characters,line

25 lines. 80 characlers/line

25 lines, 80 characters/ling

Software Accessories

Software accessories are HP-supplied pro-
grams on tape which extend the usefulness
and life of your protocol analyzer by provid-
ing additional capabilities. These software
accessories guarantee that your protocol ana-
lyzer will not be obsoleted by changing tech-
nology or standards. As evidence of HP’s
commitment to protect your protocol analyz-
er investment, please refer to the table on
page 132 detailing the software accessories.

Remote

All HP protocol analyzers support the re-
mote exchange of data, menus and applica-
tions programs. The HP 4953A provides a

separate RS-232C/V.24 connector for total
unattended remote control of up to 16 instru-
ments. The HP 4955A uses the interface pod
and requires limited operator interaction.
The HP 4951B also provides a separate RS-
232C/V.24 connector. For the HP 4951B,
remote control is supported for both the sepa-
rate RS-232C/V.24 connector and the inter-
face pod. For additional technical details,
please contact your Sales Representative.

Applications

Major applications involving protocol ana-
lyzers include field service, Electronic Data
Processing (EDP) support; network compo-
nent research, development, manufacture

HP 4955A

and service; and general network trouble-
shooting. With the new HP 4951B joining
the HP 4953A and the HP 4955A, Hewlett-
Packard is your source for total network de-
velopment, test and support. Besides test
equipment, Hewlett-Packard provides the
utmost in training and field support for
datacomm users. Your local sales representa-
tive will be happy to provide information
about the Datacomm Seminar, Protocol
Seminar, or Customer Engineering services
available in your area, as well as more de-
tailed information or a demonstration of the
Hewlett-Packard protocol family members
meeting your needs.
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HP 4951B

HP 49518 Protocol Analyzer

The HP 4951B is a portable datacommunications protocol analyz-
er used for the installation and maintenance of data terminal and data
communication equipment. With it you can monitor and decode data
transmissions, simulate network components, perform bit error tests
and remotely transfer data and programs through a separate RS-
232C/V.24 port. External viewing is supported via a standard RS-
170 video port. Its small size, weight, and price combined with its ease
of use, power, and versatility, make it ideal for field service testing
needs. Integral mass storage allows you to capture large amounts of
data for future analysis. With the push of a key, Auto Configure auto-
matically determines line parameters and begins monitoring data.
For testing at remote installations, the HP 4951B is compatible with
the HP 4953A and the HP 4955A. Additional capabilities are provid-
ed through software accessories. Please refer to page 132 for details.

General Operating Characteristics

Protocols: X.25, SNA, X.21, DDCMP, HDLC, SDLC (NRZI),
BSC, IPARS, and character asynchronous or synchronous protocols.
Data Transfer Rates (bps): 50, 75, 110, 134.5, 150, 200, 300, 600,
1200, 1800, 2000, 2400, 3200, 3600, 4800, 7200, 9600, 12000, 14400,
16000, 19200, teletext 1200/75, and EXTERNAL up to 19200 full
duplex for all monitoring, simulation, triggering, and BERT tests.
Exceptions: asynchronous at 12000 bps; synchronous NRZI at
12000, 14400, and 16000 bps. BERT at Teletext 1200/75, 16000,
14400, and 150 bps.

The HP 4951B can capture a complete buffer full of data at line
speeds up to 64 kbps (bit-oriented protocols only, no triggering).
Data Codes: ASCII, EBCDIC, Baudot, Six Bit Transcode, IPARS,
and EBCD.

Capture Memory: 32 Kbytes of RAM stores data characters, tim-
ing, and lead status information.

Optional Tape Drive: 512 Kbytes. Store data, timing information,
and menu configurations.

Lead Status: The status of five control leads are stored for each in-
terface. They are RTS, CTS, DTR, DSR, and CD for RS-
232C/V.24 and CS, RS, RR, TR, and DM for the RS-449 interface.
Character Framing: 5,6,7, or 8 information bits, plus parity. For
asynchronous systems, select 1, 1.5, or 2 stop bits per character.
Error Checking: CRC-CCITT, CRC-16, CRC-12, CRC-6, LRC
and parity.

Triggers: 63. Consisting of characters, errors, interface lead transi-
tions or timer values. May be simultaneously active up to 19200 bits
per second.

Timers: Five. Each timer has a maximum count of 65565 ms.
Resolution 1 ms.

Counters: Five. Each counter may be incremented up to 9999,
Kelyboard: Full ASCII keyboard with six softkeys and cursor con-
trol.

Display: 12.7 cm (S in.) diagonal with 16 lines and 32 characters per
line.

Display Formats: DTE data over DCE data, Data and Lead State,
DTE data only, DCE data only, and Frame and Packet decode.

Protocol Analyzer
Model 4951B

Send Strings: 255 characters per string maximum; 1750 characters
total.

Remote Capability: Separate rear panel RS-232 C/V.24 port or use
the interface pod.

Bit Error Rate Testing: Simultaneously measure bit errors, block
errors, errored seconds, and percent error free seconds.

Block size: 63, 511, 1000, or 2047 bits.

Patterns: 63, 511, or 2047 bit pseudo random sequence.

Character framing: Select 5, 6, 7 or 8 bits per character and parity.
Inject error function: Inject single errors or bursts of errors.
Additional Characteristics: Auto configuration of all setup parame-
ters. Battery backed-up RAM for all setups, data, and menus. Select
bit order as LSB or MSB first and select the bit sense as inverted or
normal. Video output is RS-170.

Interface Accessories

HP 18173A, HP 18174A, HP 18179A and HP 18180A.

Each interface is supplied with the appropriate 1.5-meter cable.

HP 18173A

RS-232C/V.24 Interface: Ten switches for line isolation. Twenty-
five test points for monitoring, forcing, or cross-patching. One non-
dedicated MARK/SPACE tri-state monitor for user patching to any
line. Nine hard-wired activity indicators: TD, RD, TC, RC, DTR,
DSR, RTS, CTS, and CD.

HP 18174A

RS-449 Interface: Nine dedicated activity indicators: SD, RD, ST,
RT, RS, CS, TR, DM, and RR. Balanced RS-422A drivers.
18179A

RS-232C/V.24 Interface: with a complete breakout box and tri-
state LEDs. The 25 pin breakout box allows any interface lead to be
broken out.

HP 18180A: Combination RS-232C/V.24 and RS-449.

General Specifications

Weight: net, 5.7 kg (12.6 1b); shipping, 9.5 kg (21 1b).

Size: 112 Hx259W«x286cmD (44x10.2x11.31in.).
Temperature: operating, 0°C to +55°C (+32°F to +131°F);**
storage, —40°C to +75°C (—40°F to +167°F).

**Tape drive should only be operated from +5°C to +40°C (+41°F to +104°F).

Power Requirements: 100, 120, 220 or 240 Vac, —10% to +10%; 48
to 66 Hz, single phase; typical less than 15 VA, maximum less than 30
VA.

Ordering Information Price
HP 4951B Protocol Analyzer (does not include inter- $3595
face pod)

Option 001: Integral Tape Drive $850
Option 003: Katakana JIS-7, and EBCDIK Data $230
Code

Option 100: Adds accessory HP 18173A $400
Option 101: Adds accessory HP 18174A $400
Option 102: Adds accessory HP 18180A $800
Option 103: Adds accessory HP 18179A $530
Option 104: Adds accessory HP 18178A §750
Option 106: Adds accessory HP 18197A $1150
Option 910: Service Manual and Extra Operating $50
Manual

Option 915: Service Manual $30
Option 916: Extra Operating Manual $20
Accessories

HP 18173A: RS-232C/ V.24 Interface Pod $400
HP 18174A: RS-449/422A/423A Interface Pod $400
HP 18179A: RS-232C/V.24 Interface with complete $550
breakout box

HP 18180A: Combination RS-232C/V.24 and RS- $800
449/422A/423A Interface Pod

HP 18190A: Soft Vinyl Carrying Case 3125
HP 98200A: Certified blank tape cartridges §95
(set of five)

Software Accessories

HP 18178A: X.21 Interface Kit $7350
HP 18186A: SNA Analysis $500
HP 18187A: DDCMP Decode/Simulate $450
HP 18193A: X.25 Package $3350
HP 18197A: Combination X.21/RS-232C/V.24 Pod $1150

HP 18201A: Async Terminal Emulator $250
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Protocol Analyzer
Model 4953A

HP 4953A

HP 4953A Protocol Analyzer

The HP 4953A combines portability with very high performance.
With complete unattended remote control over any asynchronous
data link, you can transport the problem and your expertise instead of
your expert. To the Hewlett-Packard protocol analyzer family, the
HP 4953 A adds Cursor Timing for timing measurements at the touch
of a softkey without programming, mnemonic labeled softkeys for
easy setup of frame and packet tests, total remote operation, and tre-
mendous future versatility. An extensive and growing library of appli-
cation programs, many of which may co-reside in the up-to-324
Kbytes of application space, dramatically enhances the already-pow-
erful HP 4953A. The auxiliary RS-232C/V.24 connector on the rear
panel supports computer control (ask about the REMOTE applica-
tion note), remote operation with another HP protocol analyzer, or
printer output to any ASCII printer. For more information see the
family summary on the preceeding pages or the software listing fol-
lowing.

General Operating Characteristics

Protocols: X.25, X.75, HDLC, SDLC, SNA, BSC, BSC-framed
X.25, DDCMP, CCITT#7, and user-definable character asynchro-
nous or synchronous protocols.

Data Transfer Rates: 50 bps to 72 kbps using the HP 4953A’s inter-
nal clock or an externally supplied clock.

Data Capture Speed: bit oriented protocols to 256 kbps.

Data Transmission Modes: synchronous, asynchronous, and syn-
chronous NRZI.

Capture Memory: 64 Kbytes for storing data, timing, and interface
lead status. Option 001 increases the capture memory to 256 Kbytes
Remote: total control of up to 16 remote instruments.

Character Framing: 5,6,7, or 8 information bits plus parity.

Data Codes: ASCII, EBCDIC, Baudot, EBCD, and Transcode are
provided. The user may quickly define other data codes and store
them to tape for future use.

Error Checking: CRC-CCITT, CRC-16, CRC-12, CRC-6, and
LRC.

Parity: Odd, Even, None, and Ignore.

Triggers: 63 triggers, consisting of character strings, errors, or inter-
face lead transitions. Bit and character masking, and “not” charac-
ters are supported. Trigger events can be selectively displayed and
stored to tape.

Tape Drive: cartridges store data, timing information, interface and
lead status, menu configurations, custom data codes, and application
programs. The entire contents of the buffer memory may be stored on
a single data cartridge.

Display: high resolution 23 cm (9 in.) diagonal, 25-line by 80-charac-
ter display. Double size characters are selectable.

Keyboard: full ASCII keyboard pivots and looks at any angle for
convenient desk, bench, rack, or floor-standing operation.
RS-232C/V.24: for instrument control by computer or remote ana-
lyzer, separate from interface port. Direct graphics output of all nor-
mal sized displays to an HP 2671G, HP 2673A, or HP293X, 2932A,
or 2934A printer is standard. General RS-232C/V .24 printer support
is also standard. Remote transfer of data, menus, setups, status, appli-
cation programs, and remote menu execution via RS-232C/V.24 are
all standard features.

Timers and Counters: 5 cach.

Timers: 65 535 ms max.; 1 ms resolution.

Counters: up to 65 535 counts.

Cursor Timing: direct display readout of the time between any two
characters or lead transitions.

Self Test: extensive self test and functional verification routines will
isolate failures to the board assembly level. Built-in signature analysis
permits fault isolation to the component level.

Specifications
HP Class B Environmental Specifications
Relative Humidity: operating 5% to 95% at +40°C; storage, 5% to
90% at +65°C.
Temperature: operating, 0°C to +55°C (4+32°F to +131°F);
storage, ~40°C to +75°C (—40°F to +167°F)**
** Tape drive should only be operated from +5°C to +40°C
(+41°F to +104°F).
HP Class B Shock and Vibration Specifications: IEC 348. ANSI
395, CSA Safety Standards.
Altitude: operating, 4 600 m (15 000 ft); storage, 15 300 m (50 000
ft).
Primary Channel Clock Accuracy: 0.005%.
Dimensions: (overall excluding pouch): 41.2 L x 46.4 W x 19.6 cm
H (16.25x 18.25 x 7.75 in.); Rack height 17.8 cm (7 in.).
Weight: net, 15.5 kg (34 1b).
Power Requirements: 115/230 Vac + 10%-25%; 48 Hz to 66 Hz;
single phase; 200 VA max.

Ordering Information Price
HP 4953A: Protocol Analyzer 512.000
(does not include interface pods or service manual)
Opt 001: Extended Memory $1,000
Opt 003: Adds HP 18200A Katakana Character Set $250
(J1S-8)
Opt 100: Adds HP 18135A (RS-232C/V.24) $930
Opt 101: Adds HP 18136A $950
Opt 104: Adds HP 18137A $9350
Opt 105: Adds HP 18139A $950
Opt 908: Rack Mount Kit $35
Opt 915: Service Manual $95
Opt 916: Additional Operating Manual $55
Physical interface Pods
HP 18135A: RS-232C/V .24 Interface Pod $950
HP 18136A: RS-449 Interface Pod $950
HP 18137A: V.35 Interface Pod $950
HP 18139A: MIL-188C Interface Pod $950
Software and other Accessories
HP 18140A: Breakout Box (for all interfaces) $505
HP 982004A: Certified Blank Tape Cartridges (set of 5) $95
HP 9211-2644: Transit Case $460
HP 04953-62611: Option 001: Extended Memory Re- $1,000
trofit Kit
HP 18153A: SNA Analysis $750
HP 18154A: X.21 Interface Kit $1,250
HP 18155A: BSC-framed X.25 Decode 3450
HP 18199A: CCITT#7/CCS7 Analysis $1.600
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HP 4955A

HP 4955A Protocol Analyzer

The HP 4955A is a high level tool for R & D and manufacturing,
as well as for network performance analysis. In addition to the stan-
dard capabilities provided within the protocol analyzer family, the
HP 4955A offers BASIC programming, HP-IB control, a real-time
clock, and dual tape drives. Troubleshooting is straightforward with
the softkey driven menus. A datacomm-enhanced BASIC program-
ming language is standard with the instrument and can be used for
sophisticated analysis or for unique applications. BASIC uses many
of the menu routines, maintaining softkey ease of use while giving you
the capability to write your own programs as needed. The HP 49535A,
combined with the X.25 Certification and Analysis System, provides
you with a very powerful tool for certifying equipment for use in X.25
networks. Please refer to the software accessories section on page 132
for additional details.

General Qperating Characteristics

Protocols: X.25, HDLC, BSC, SDLC, user defined character syn-
chronous/asynchronous. Available software accessories supply cus-
tom display formats to decode SNA, BSC-framed X.25, DDCMP,
X.21,and CCITT 7.

Data transfer rates: 50 bps to 72 kbps using internal clock. HP
4955A can properly frame data at higher rates using an external
clock.

Data transmission modes: synchronous, asynchronous, and syn-
chronous NRZI.

Capture memory: 256 Kbytes for storing data, timing, and interface
lead status.

Character framing: 5,6,7, or 8 information bits pius parity.

Data codes: ASCII, EBCDIC, Baudot, EBCD, IPARS, Selectric,
and Transcode are provided. The user may quickly define other codes
using the supplied application program, and store them to tape for
future use.

Error checking: CRC-CCITT, CRC-16, CRC-12, CRC-6 and
LRC.

Parity: Odd, Even, None, and Ignore.

Triggers: 63, consisting of characters, errors, or interface lead transi-
tions. External TTL pulse trigger-in and trigger-out ports are provid-
ed. Bit and character masking, and “not” characters are supported.
Trigger events can be selectively displayed and stored to tape. Date
and time are also stored for future reference.

Timers and Counters (S of each).

Timers: 65535 ms max; | ms resolution and accuracy.

Counters: up to 10,000.

Date and time clock: battery backup.

Dual tape drives: cartridges store buffer data and timing informa-
tion, menu configurations, custom data codes, application programs,
and BASIC programs. The entire contents of the buffer memory may
be stored on a single data cartridge.

Protocol Analyzer
Model 4955A

Display: 23 cm (9 in.) diagonal, 25-line by 80-character display.
Double size characters are selectable.
Keyboard: the full ASCII keyboard pivots and locks at any angle for
convenient desk, bench, rack, or floor-standing operation.
HP-IB (IEEE-488-1978)

a. Direct hard copy output of any display to an HP 2671G, HP

2673A, HP 2932A, or HP 2934A printer.

b. Remote operation using an HP-IB controller.
Security: inhibit simulation and data recording capability.
Self test: extensive self-test and functional verification routines iso-
late failures to the board assembly level. Built-in signature analysis
permits fault isolation to the component level.

Specifications
Primary channel clock accuracy: 0.005%.
Temperature: operating, 0°C to +55°C (+32°F to +131°F)*
storage, —40°C to +75°C (—40°F to +167°F).
* Tape drives should only be operated from +5°C to +40°C (+41°F
to +167°F).
Altitude: Operating, 4600 m (15 000 ft);
Storage, 15 300 m (50 000 ft).
Dimensions (overall, excluding pouch).
Length: 654 mm (25.7 in.).
Width: 436 mm (17.2 in.).
Height: 201 mm (7.9 in.).
Rack Height: 177 mm (6.97 in.).
Weight: Net, 22 kg (49 1b);
Shipping, 32 kg (70 Ib).
Power requirements: 110, 220, Vac —15% to +15%; 48 to 66 Hz
single phase; 250 VA max.
HP-IB Interface Functions: SH1, AH1, T2, L2, SR1, RL1, PPO,
DCI, DTO, Cl, C2,C4,C27, and E2. For more on these codes, refer
to the HP-IB section of this catalog.

Ordering information Pric
HP 4955A: Protocol Analyzer (includes HP 18135A, S18.4.80
HP 18143A, HP 18144A)

Opt 001: BASIC Programming Language

Opt 002: Deletes HP 18135A

Opt 003: Katakana Character Set (J1S-8)

Opt 004: Deletes second tape drive and pouch

Opt 908: Rack Mount Kit (HP 5061-0078)

Opt 910: Extra Operating Manual (HP 04955-90029)
Opt 915: Service Manual (HP 04955-90004)
Physical Interface Pods

Opt 916: Japanese Operating Manual (HP 04955- add 353
90026)

HP 18135A: RS-232C/V.24 Interface Pod 5950
HP 18136A: RS-449/422A /423 A Balanced RS-422A $9590
drivers Interface Pod

HP 18137A: V.35 Interface Pod $1.150
HP 18138A: X.21 Interface Kit (used with HP 2250
18136A)

HP 18139A: MIL-188C Interface Pod §950

Software and other Accessories
HP 18140A: Breakout Box (for all interfaces)
HP 18141A: Service Kit

HP 18142A: BASIC Programming Language Field

Retrofit Kit

HP 18143A: Training Guide (Included with HP 53U
4955A)

HP 18144A: Protoco!l Decode Pack (Included with HP &2390
4955A)

HP 18145A: Remote Testing Pack L300
HP 18146A: CCITT#7 Decode S50
HP 18151JA: X.25 DTE Certification and Analysis S1.500

System

HP 98200A: Certified Blank Tape Cartridge (set of 5) s s
Transit Case: (HP 9211-2662) g
Retrofit Kit for Opt 003: (JIS-8) (HP 04955-62615)

Retrofit Kit tor Rev 2.0: System firmware (HP 04955- 5100
62616

One Day HP 4955A Training (+24A) S1ATS

131

3




132

a3

DATACOMMUNICATIONS TEST EQUIPMENTY

Protocol Analyzer Sofitware Library

Protocols:
Async/Sync
B8SC
SDLC
HDLC
SNA
X.25
X715
DDCMP
X.21
BSC-X.25
CCITTHY

Async. Terminal Emylator
Remote

X.25 Packet display
Printer output

BASIC programming
X.25 Certification

:l software accessory

X.25
HP 18193A - New - X.25 Package for the HP 4951
Provides Link and Packet level assisted string entry
for building triggers and send strings and a Packet dis-
play. These features are standard in the HP 4953 and
HP 4955.
HP 18151JA - New - X.25 DTE Certification Testing
and Analysis System for the HP 4955
Provides X.25 users with extensive certification tests
to completely evaluate DTE conformance with the
CCITT X.25 specification. Any problems discovered
through the certification procedure can be quickly iso-
lated using the HP 18151JA emulation and analysis
tools. This software package is specifically designed for
characterizing and troubleshooting X.25 packet-
switching network software. It includes:
X.25 Link level DTE certification
X.25 Packet level DTE certification
X.25 Link level DTE and DCE emulation
More than 700 individual certification test sequences
are designed in accordance with National Bureau of
Standards X.25 verification procedure for FS
1041/FIPS 100. Because the tests are written in HP
4955 BASIC, they can easily be modified for custom-
ized testing applications. Certifying X.25 equipment as
it is developed helps eliminate potential problems in-
terfacing with other X.25 equipment. Analysis with the
Link level emulator allows easy Packet level testing by
automatically handling the Link level. Together, the
certification tests and analysis tools offer a powerful
X.25 problem-solving system.

SNA
HP 18186A - New - SNA Analysis for the HP 4951
Presents SNA data in an easy-to-read format clearly
displaying the TH, RU, and FMH with detailed sub-
fields and high-level mnemonics. Supervisory frame
suppression and specific link address monitoring effi-
ciently utilize buffer space.
HP 18153A - New - SNA Analysis for the HP 4953
Presents SNA data in clear, easy-to-read, high-level
terms, showing the TH, RU, and FMH for FID types
0,1,2,3,4, and F and the first 80 characters of data.
HP 18144A - Protocol Decode Pack for the HP 4955

X.21
HP 18178A - New - X.21 Interface Kit for the HP 4951
Provides an X.21 interface pod and software for com-
plete Monitor/Simulate of quiescent, call establish-
ment, data transfer, and call clear phases.
HP 18197A - New - Combination X.21 and RS-232C/
V.24 Interface Pod for the HP 4951
Provides an X.21 and RS-232C/V.24 interface pod
and software for complete Monitor/Simulate of quies-
cent, call establishment, data transfer, and call clear
phases. X.21 bis is not supported.

standard product feature

$350

$500

$750

standard

$750

$1150
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HP 18154A - New - X.21 Interface Kit for the HP 4953
Provides X.21 software for complete Monitor/
Simulate of quiescent, call establishment, data transfer,
and call clear phases. Must be used with the
HP 18136A RS-449 pod and option 001 extended
memory.
HP 18138A - X.21 Interface Kit for the HP 4955
Provides a 15-pin X.21 network access cable and
software to display X.21 data. Must be used with the
HP 18136A RS-449 pod.

DDCMP
HP 18187A - New - DDCMP Decode/Simulate for the
HP 4951

Provides software needed to Monitor and Simulate
DDCMP. Automatic generation of header and data
CRCs is done in Simulation.
HP 18144A - Protocol Decode Pack for the HP 4955

CCITT#7/CCS7
HP 18199A - New - CCITT#7/CCS7 Analysis for the
HP 4953
FISU and LSSU supfpression, automatic network
frame counts and inter-frame timing measurements.
User-definable mnemonics and field segmentation for
portions of Level 4 allow for ongoing development of
new fields and User Parts. Requires Option 001 extend-
ed memory.
HP 18146A - CCITT#7 Decode for the HP 4955
Provides post-processing software to decode and dis-
plaleb?ITT#7 data. Custom TUP display formats are
available.

BSC-Framed X.25
HP 18155A - New - BSC-framed X.25 Decode for the
HP 4953

Provides a clear, easy-to-read format of the Link and
Packet level mnemonics of BSC-framed X.25 along
with the first 80 characters of information.
HP 18144A - Protocol Decode Pack for the HP 4955

Remote

All HP protocol analyzers have the capability to re-
motely transfer data, setups, and user-written program
menus via RS-232C/V.24, either directly or via exter-
nal modems. The HP 4951 and HP 4953 have this re-
mote capability built in. The HP 4953 can run the
remote transfer with the remote site totally unattended.
The HP 4955 has remote capabilities through the use of
a software accessory.
HP 18145A - Remote Testing Pack for the HP 4955

Terminal Emulation

A protocol analyzer that acts like an asynchronous
terminal allows field service technicians to send and re-
ceive mail from a main office computer, verify terminal
problems, and configure intelligent devices without the
need for a separate terminal.
HP 18201A - New - Async Terminal Emulator for the
HP 4951

$I80

$450

standard

$1600

5300

5430

stamdard

53500
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General Information: Data and Voice Testing

Data Network Testing

There are a wide variety of tests that can
be made on a data communications system.
Depending on the point in the system at
which the tests are made, quite different phi-
losophies and techniques apply.

Protocol analysis is usually concerned with
overall network performance, determined
through monitoring or simulating network
software (protocol and /or data). Digital test-
ing involves measuring modem-channet-
modem efficiency in terms such as Bit Error
Rate (BER) and Block Error Rate (BLER).
Analog testing measures the tariffed and oth-
er key parameters of the transmission line it-
self.

The interrelationships of these measure-
ment philosophies are complicated and diffi-
cult to understand. For example, how is
envelope delay distortion of the line related
to the BER or the throughput of the system?
Generally speaking, the three measurement
philosophies are related in a hierarchical
fashion. Nonintrusive network monitoring by
protocol analyzers gives an indication of
overall performance and can often isolate
problems to the component or section. When
monitoring is insufficient, such as during
software debugging or systems integration,
protocol analyzers also can be used to simu-
late network components such as front-end
processors or terminals. Once sectionalized,
BER testers are used to verify and quantify
the link dysfunction, and analog measure-
ments determine which tariffed parameter is
out of specification should the telephone line
be the problem.

Combined protocol, digital, and analog
tests can be used synergistically to restore the
network quickly and efficiently. Protocol
Analysis has been previously described. The
next sections detail the analog and digital
testing,

Digital Measurements

Data error analyzers are used to test the
quality of both the modem and the transmis-
sion facility. They provide information about
the modem and transmission line, but no in-
formation about the DTE they replace.

The overall quality of the link is indicated
by its BER. A good link will have an error
rate better than 1 X 1073 per bit. This mea-
surement will include the effect of both trans-
mission line impairments and the modem’s
ability to overcome them. Modems vary
widely in their sensitivity to line impair-
ments. Low speed (less than 300 bps) and
adaptively equalized modems are less sensi-
tive than high speed (more than 4800 bps)
and non-adaptively equalized modems.

Since data communications systems trans-
mit data and control information in blocks,
these instruments also measure BLER and
Percent Error Free Seconds (%EFS). BER,
BLER and %EFS can be used together to ex-
amine the statistics of the error mechanism.

If the BER and BLER are both high, and
%EFS low, the impairment is random and
probably due to noise. If the BER is high but
the BLER and %EFS are low, the impair-
ment is more bursty. This happens when lines
are switched, synchronization is temporarily
lost, or impulse noise is too high.

Basic Testing

Conditioned Circuit Testing

Additional
Testing Remote

Up to 9600 bps

Up fo 2400 bps and 00§

C & D Conditioning — BELL
M1020 & M1040
Conditioning — CCITT

for Automatic
Complete Testing
‘Toubleshooting
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Error rates are quantitative checks of the
data communications system that can be
made in a few minutes. If the system is bad,
diagnostic measurements are provided to
help isolate the problem. Dropouts, clock
slips, error skew, jitter, and total peak distor-
tion indicate some of the problems that can
occur on a link. These measurements are
made simultaneously with the error rate
measurements and can be printed out in au-
tomatic unattended mode if desired.

Catastrophic failures can usually be found
with self-tests and loop-back switches built
into the modem. Data error analyzers can
find failures that are not illuminated by inter-
nal self-tests.

Modem dynamics are another source of
data transmission problems. Modern
modems have automatic equalization circuits
to compensate for telephone line distortions.
1t is important to let the equalization process
settle, particularly with switched carrier
modems, so data is not transmitted too soon.

Measurements that verify modem dynam-
ics are RTS-CTS delay and modem start up
tests such as ping-pong.

Analog Impairments Affect Per-
formance

Analog impairments on the telephone line
can significantly affect the efficiency of data
communications., What the user notices is a
slow down in throughput (because of fre-
quent retransmission of blocks of data), gar-
bled data or no data at all, These effects are a
result of the line impairments so distorting to

the modem signal that the receiving modem
cannot make correct decisions. So data bits
and blocks are received in error.

The various modem types are susceptible
to each impairment in differing degrees. Low
speed modems generally use simple modula-
tion schemes and are mostly affected by
problems of continuity, loss, signal-to-noise
ratio, and impulse noise.

As modem speeds increase, the modulation
scheme becomes more complex and so they
are more susceptible to other impairments.
Two approaches are taken to minimize these
effects. One is to select and condition leased
telephone lines to eliminate significant im-
pairments. The impairments of concern are
bandwidth reduction, envelope (or Group)
delay distortion, non-linear (Inter-modula-
tion) distortion, phase jitter, hits, and drop-
outs.

The other approach can address a limited
number of these with varying degrees of suc-
cess. Automatic equalization is built into the
modem itself. This can take care of
bandwidth reduction, and envelope (or
Group) delay distortion problems. There is
no significant protection against the other
impairments and cases of severe or rapidly
changing envelope (or Group) delay distor-
tion or bandwidth reduction may not be ade-
quately compensated for either.
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Transmission Impairment Measuring Sets (TIMS)

Models 4935A, 4936A

HP 4935A

Product Description

Qualify Circuits for Voice, Data or Program

The Hewlett-Packard 4935A and 4936A Transmission Impair-
ment measuring Sets provide the basic analog tests to isolate faults
and to qualify circuits for voice, data or broadcast transmission at
frequencies up to 110 kHz. The HP 4935A is compatible with Bell
standards and the HP 4936 A is CCITT compatible. Both of these sets
provide measurements of level versus frequency, noise and noise with
tone using various noise filters, and three-level impulse noise. The HP
4935A performs the required tests to qualify the local loop for Digital
Data Systems (DDS) up to 56 kbps. The Peak-to-Average-Ratio
(P/AR) measurement option on the HP 4935A gives system users a
powerful yet simple measure of the combined factors that effect the
overall data transmission quality of the line. The P/AR measurement
was developed by Bell Laboratories and is useful as a benchmark of a
line’s data transmission quality.

Telephone companies, PABX and other telecommunications
equipment service people will find the HP 4935A and 4936A have the
analog testing capability they need. Both instruments include stand-
ard dial and hold capabilities, independent transmit and receive im-
pedances, level zero function, SF skip and complete unit
annunciation.

Portable tor Fieid Use

The HP 4935A and 4936A in their rugged polycarbonate cases
weigh only 14 pounds with batteries, making them ideal for field ap-
plications.

Easy-to-Use Instruments Reduce Testing Time

Both the HP 4935A and 4936A are easy to use, allowing reduced
training time, fewer operator errors and reduced testing times. The
HP 4935A and 4936A guide you through the measurements by acti-
vating only the proper keys for each selection. Each selected function
is indicated on its own LED and there is a beep when a key is pressed.
Complete annunciation displays the selected measurement, proper
units for each measurement, and error messages, if there is a problem
with either the measurement or the instrument.

HP 4935S Transmission Test Set

The Hewlett-Packard 4935S Data Transmission Test Set combines
the analog power of the HP 4935A TIMS with the digital testing
capabilities of the HP 4925B Bit Error Rate Test Set (BERT) to give
you a complete data service and installation tool in one portable pack-
age. The HP 4935S allows you to verify and troubleshoot most data
links quickly and efficiently. Both analog transmission problems and
modem problems can easily be isolated. The system weighs 17 pounds
and is battery-powered, making it ideal for field installation and
maintenance personnel.
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i1 e
-

i

HP 4936A

The HP 49358 includes the HP 4925B, the HP 4935A and a large
carrying case.

HP 4925B Bit Error Rate Test Set

The HP 4925B Bit Error Rate Test Set (BERT) sits on the digital
interface and measures the integrity of the data link to properly trans-
mit and receive error-free data to 72 kbps. Digital testing allows you
to perform bit error tests and data throughput analysis, and to test
terminals, printers, and statistical multiplexers for proper operation.
It is available with both the RS-232C and V.35 interfaces.

More Than Just A Bert

In addition to the standard bit and block error test, the HP 4925B
measures errored seconds, percent error-free seconds, timing delay,
and parity errors. Increased flexibility is afforded by a complete
breakout box.

The HP 4925B adds the ability to frame data for testing character-
oriented systems such as statistical multiplexers. With it, you can also
transmit the FOX message to printers and terminals. Three separate
start-up tests—half-duplex ping-pong, local modem loopback, and re-
mote Bell 208 B—enable dynamic testing of modems.



HP 4935A Specifications

Level and Frequency
Transmitter
Frequency range: 20 Hz to 110 kHz.
Resolution: =1 Hz to 100 kHz.

+10 Hz, 110 kHz.
Level range: —~40 to +13 dBm.
Level resolution: 0.1 dB.

Receiver
SF skip band: 2600 Hz +150 Hz.
Frequency range: 20 Hz to 110 kHz.
Resolution: +1 Hz to 10 kHz.
+10 Hz, to 110 kHz.
Level range: —60 to +13 dBm.
Level accuracy: from —40 to +13 dBm.
20-50 Hz +1.0 dB.
50-200 Hz +0.5 dB.
200 Hz-15 kHz +0.2 dB.
15 kHz-85 kHz 0.5 dB.
Level resolution: 0.1 dB.

Noise Measurements

Range

Message circuit noise: 0 to 100 dBrn.
Noise with tone: 10 to 100 dBrn.
Noise to ground: 50 to 130 dBrn.
Detector: quasi rms.

Notch fiiter: 50 dB rejection from 995 to 1025 Hz.

3 Level impulse Noise

Threshold ranges @ 600Q:
Low: 30 to 109 dBrn.
Mid: 4 dB above Low to 109 dBrn.
High: 8 dB above Low to 109 dBrn.
Range of tone: —40 to +13 dBm.

Peak to Average Ratio

Transmitted level range: —40 to 0 dBm.

Received level range: —40 to +3 dBm.
P/AR range: 0 to 120 P/AR units
Resolution: 1P/AR unit.

Generai

Impedances: 1359, 600%, 900%.
Filters: C message

3 kHz flat

15 kHz flat

Program

50 kbit

HP 4936 A Specifications

Level and Frequency

Transmitter
Frequency range: 20 Hz to 110 kHz.
Resolution: =1 Hz to 100 kHz.

+10 Hz, 110 kHz.
Level range: —40 to +13 dBm.
Level resolution: 0.1 dB.

Stored frequencies: 404 Hz, 1004 Hz, 2804 Hz, 2713 Hz.
Stored trequencies: 300 Hz, 820 Hz*, 2000 Hz, 3000 Hz.

*1020 Hz tone and notch available as option.

Receiver

Tone blanking: SF skips 2280 Hz =150 Hz.

Frequency range: 20 Hz to 110 kHz.
Resolution: +1 Hz to 10 kHz.
+10 Hz, 110 kHz.
Level range: —70 to +13 dBm.
Level accuracy: from —40 to =13 dBm.
20-50 Hz: +1.0dB.

50-100 Hz: 0.5 dB.

100 Hz-4 kHz: +0.1 dB.
4kHz-15 kHz: +0.2 dB.
15 kHz-85 kHz: +0.5 dB.

Level resolution: 0.1 dB. -+ Museum

Noise Measurements

Range
Noise: —90 to +10 dBm.
Noise with tone: —80 to +10 dBm.
Detector: quasi rms.

quasi peak - monitored by analog outputs.
Notch filter: 50 dB rejection from 800-855 Hz*.
*With optional 1020Hz tone, notch is same as HP 4935A.

3 Level Impulse Noise

Threshold ranges @ 6004:
Low: —60 to 16 dBm.
Mid: 3 db above Low to 16 dBm.
High: 6 dB above Low to 16 dBm.
Range of tone: —40 to +13 dBm.

General

Impedances: 1500, 600, 5001.

Filters: Psophometric (P.53)
275-3250 Hz Flat (0.71 impulse noise)
Sound unweighted (J.16)
Sound weighted (J.16)

Ordering Information

HP 4935A Transmission Impairment Measuring Set
Option 001: adds rechargeable battery pack

Option 002: adds P/AR measurement in place of
noise-to-ground

Option 003: adds both battery pack and P/ AR, deletes
noise-to-ground

Option 910: adds extra HP 4935A Operating and
Service Manual

HP 4936A Transmission Impairment Measuring Set
Option 001: includes 820 Hz tone with rechargeable
battery pack

Option 002: 1020 Hz tone

Option 003: includes 1020 Hz tone with rechargeable
battery pack

Option 910: adds extra HP 4936A Operating and
Service Manual

HP 49358 Data Transmission Test Set

Option 001: adds rechargeable battery pack to HP
4935A

Option 002: adds P/AR measurement in place of
noise-to-ground in HP 4935A

Option 003: adds both battery pack and P/AR to HP
4935A, deletes noise-to-ground

Option 101: adds RS-232C/V .24 interface to HP
4925B

Option 102: adds V.35 interface and HP 18184A pow-
er module to HP 4925B

Option 910: adds extra HP 4935A and HP 4925B Op-
erating and Service Manuals

Accessories

HP 18132A 19 inch rack-mount adapter for HP 4935A
HP 18134A Soft vinyl carrying case for HP 4935A or
HP 49358

HP 18172A Soft vinyl carrying case for HP 4925B
HP 15512A Cable Im length of 600 Q balanced cable
with a 3-pin audio connector (Siemens type) at each
end (for the HP 4936A).

HP 15513A Cable 1m length of 600  balanced cable
with a WECO 310 jack plug at each end (for the HP
4935A).

HP 18161A Ladder Bracket

; Cbmputer
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Data Error Analyzer, Bit Error Rate Test Set

HP 1645A

HP 1645A Description

Hewlett-Packard’s Model 1645A Data Error Analyzer quickly iso-
lates data communications link problems through six simultaneous
measurements. During test, the HP 1645A can be left totally unat-
tended because it automatically maintains synchronization even in
the presence of dropouts. For added convenience, the HP 1645A can
be equipped with a printer for hard-copy recordings of tong tests.

Bit-error and block-error rate tests are autoranged and displayed
directly on an LED readout; there is no need to perform any calcula-
tion. Additionally, the HP 1645A measures jitter or total peak distor-
tion (the sum effect of jitter and bias), counts the number of times
carrier loss or dropouts occur, measures data error skew, and counts
the number of clock slips resulting from phase hits or modem syn-
chronization problems.

With all these measurements made during the same test interval,
you’ll be able to determine more precisely where your problem is.

HP 1645A Specifications

Transmitter and Receiver Bit Rate

Asynchronous Modem Operation: sclectable 75, 150, 200, 300,
600, 1200, 1800, 2400, 3600, 4800, 7200, 9600 bps.

Synchronous Modem Operation: to 5 Mbps. (Modem supplies
transmit and receive clocks).

Indicators

Out of lock; received data inverted; bit error; carrier loss; clock slip;
block error; Data Set Ready (DSR); Clear To Send (CTS); loss of
data; test on.

Generai

Power: 115 or 230 Vac, 48 to 440 Hz, 150 VA max.

Dimensions: 133 Hx 425 W x 286 mm D (5.25x16.75x 11.25in.).
Weight: net, 8.2 kg (18 Ib); shipping, 10.9 kg (24 1b).

Accessories Supplied: onec 3 m (10 ft) RS-232C/V.24 intercon-
necting cable to connect the HP 1645A to the modem (HP P/N
01645-61605), one 2.3 m (7.5 ft) 3-wire power cord (HP P/N 8120-
1378); one Operating and Service manual.

Ordering Information Price
HP 1645A Data Error Analyzer $4465
Interfaces

HP 10387A: for Type 303 modems (with cable) $700
HP 10388A: for CCITT V.35 (with cable) $560
HP 10389A: Breakout Box (RS-232C/V.24) (with ca- $390
ble)

HP 18062B: MIL-STD-188C interface $285
HP 18063A: RS-449 interface (with cable) $355
Accessories

HP 10233A: Printer interconnecting cable connects HP $195

1645A to HP 5150A printer.

HP 4925B Description
More than a BERT

The HP 49258 is more than just a bit error rate test set. In addition
to the standard bit and block error tests, the HP 4925B measures
errored seconds, percent error-free seconds, timing delay, and parity
errors over both RS-232C/V.24 and V.35. Now complete data testing
to 72 kbps is available making the HP 4925B ideally suited for com-
plete DDS testing.

Increased flexibility is afforded by a complete breakout box. You
can manipulate and monitor individual signal lines on the RS-
232C/V.24 interface or crosspatch any line from the DCE side of the
interface to the DTE side of the interface.

In addition, the HP 4925B adds to its arsenal the ability to frame
data for testing character-oriented systems. The HP 4925B also

HP 4925B
transmits the FOX message to terminals and printers. Three separate
startup tests enable dynamic testing of modems. This makes the unit
extremely useful in isolating faults related to automatic equalization,
receive carrier recovery, receive clock synchronization and initial re-
covery of received data. The startup tests include an end-to-end, half-
duplex ping-pong test, a local modem loopback test and a test specifi-
cally designed to use the remote testing capabilities of the Bell 208B
modem.

Intended primarily for field service installation and maintenance,
the HP 4925B weighs only three pounds with batteries.

For operation with the V.35 interface, the HP 4925B is powered by
a supplied AC power module accessory. This power module can also
be used with the RS-232C/V.24 interface in fixed location or long
term testing situations.

HP 4925B Specifications

Data Rates: 75, 110, 134.5, 150, 200, 300, 600, 1200, 1800, 2400,
3600, 4800, 7200, 9600, 14400, 19200 bps for asynchronous systems
(framed and unframed) or synchronous systems where the HP 4925B
provides the clock. Up to 72 kbps for synchronous systems.
Patterns: 63, 511, or 2047 bit pseudo-random binary sequence, FOX
message.

Bit Error Testing: simultancous detection of bit errors, block errors
and errored seconds.

Parity Error Analysis: characters analyzed for odd or even parity
€ITors.

FOX Message Transmission: use a 5-bit baudot code, 6-bit EBCD
code, 7-bit ASCII code, or 8-bit EBCDIC code.

Character Oriented Network Testing

Data Levels: 5, 6, 7 or 8 bits per character.

Parity: Odd, Even, or None.

Detection and Annunciation of Dropouts and Clock Slips
RTS-CTS Delay Time

Resolution: 1 ms.

Accuracy: +4% of reading.

Maximum Reading: 999 ms.

Startup Testing: end-to-end test, loopback test, Bell 208B modem
test.

Power: six 9-volt alkaline transistor batteries; battery life exceeds 50
hours using RS-232C/V.24 only. AC module (HP 18185A) recom-
mended for use with V.35 interface.

Weight: 1.5 kg (3 1b) with batteries.

HP 18183A Interface/Breakout Box (RS-232C/V.24): hard-
wired activity indicators for TD, RD, TC, RC, DTR, DSR, RTS,
CTS, CD, RI; one non-dedicated mark/space tri-state activity moni-
tor.

HP 18184A V.35: interface provides the physical level interface for
data circuits operating to 72 kbps.

Ordering Information Price
HP 4925B Bit Error Rate Test Set (does not include 1195
interface)

Option 001: Adds HP 18192A carrying case SH10
Option 101: Adds HP 18183A RS-232C/V.24 inter- $390
face

Option 102: Adds HP 18184A V.35 interface and HP 5570
18185A power module

Accessories

HP 18183A: RS-232C/V.24 interface $390
HP 18184A: V.35 interface 5453
HP 18185A: Power module (No. America only) F115
HP 18191A: Rack mount 180

HP 18192A: Carrying case S110
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Transmission Test Sets 7
Models 3551A & 3552A (/3

HP 3551A (North American)

HP 3551A/3552A Description

The HP 3551 A/3552A Transmission Test Sets are rugged, porta-
ble test sets ideally suited for measurements on voice, program and
data circuits up to 50 kbps. The HP 3551A is designed for use with
North American Bell Standards, while the HP 3552A is designed for
the CCITT standards. Both test instruments contain tests capable of
measuring tone level, noise or frequency while simultaneously send-
ing tone. Both level and frequency are fully autoranging.

These test sets can measure both 2-wire and 4-wire balanced cir-
cuits. The test sets may be powered by either AC line or internal
rechargeable batteries and are suited for both inside and outside plant
maintenance.

For frequency measurements, a four digit autoranging frequency
counter is provided. The readout features 1 Hz resolution from 40 Hz
to 10 kHz and 10 Hz resolution from 10 kHz to 60 kHz.

A convenient set of clip-on dial terminals for connecting a line-
man’s handset are provided. This allows a line connection to be dialed
up and then held in an off-hook condition while making either a re-
ceive measurement or transmitting a signal on the line.

Noise measurements are made with a quasi rms detector and dis-
played in dBrn on the HP 3551 A and dBm on the HP 3552A. Display
rate is slowed to 2 per second to provide an analog feel of slowly
changing noise levels. Both test sets are capable of measuring noise-
with-tone, message with circuit noise, and noise-to-ground. Four
switch selectable weighting networks are provided: 3 kHz, 15 kHz
Flat and Program for both models plus a C-message with the HP
3551A and a Psophometric with the HP 3552A.

HP 3551A & 3552A Specifications

Receiver
Level Measurements
Frequency range: 40 Hz to 60 kHz.
Dynamic range: +15 dBm to —70 dBm.
Resolution: 0.1 dB.
Accuracy: at 25°C + 10°C, temperature coefficient: =0.0035
dB/°C beyond this range.
FREQUENCY
1 kHz

o 0t 100k 16kHz 20kHz 60 kHz
B 415

e 0.1 dB £208 | 03B
£ -3 |:05d8

= 0.3 6B 05 dB
2 -1

=

Receiver Accuracy Not Specified Below 500 Hz Or Below
-85 dBm When Using 135 @ Input.

Transmitter HF 3551A & 35524
Frequency range: 40 Hz to 60 kHz.

Resolution: | Hz (40 Hz to 10 kHz), 10 Hz (10 kHz to 60 kHz).
Level range: +10 dBm to —60 dBm (40 Hz to 60 kHz). +6 dBm to
—60 dBm. (1004 Hz fixed for HP 3551A; 800 Hz fixed for HP
3552A).

Resolution: 0.1 dB.

Accuracey: at 25°C +10°C, temperature coefficient: +£0.005 dB/°C
beyond this range.

FREQUENCY
1 kHz

E 40Hz 100 Hz kHz 60 kHz
=)

= +10

= +0.5 dB +0.2 dB +0.5 dB

= =30

5 +1dB 0.3 dB +1dB

S 60

3 Transmitter Accuracy Not Specified Below 500 Hz On

135 9 or 150 2 Qutput.

HP 3551A Noise Measurements

Dynamic Range

Message circuit noise: 0 dBrn to +85 dBrn.
Noise-with-tone: 10 dBrn to +85 dBrn.
Noise-to-ground: 40 dBrn to +125 dBrn.
Resolution: 1 dB.

Detector type: quasi rms responding.

HP 3552A Noise Measurements
Dynamic Range

Message circuit noise: —90 dBm to —5 dBm.
Noise-with-tone: —80 dBm to -5 dBm.
Noise-to-ground: —50 dBm to +35 dBm.
Resolution: 1 dB.

Detector type: quasi rms responding.

General

Balanced impedances: 135 Q, 600 Q, 900 Q (HP 3551A).
Balanced impedances: 150 Q, 600 Q, 900 @ (HP 3552A).

Hold circuit: 20 milliamps constant current. <0.2 dB holding loss,
resistive fuse protection.

Input/output protection: blocks 300 V dc.

Maximum longitudinal voltage: 200 V rms.

Battery supply: >4 hours continuous operation on internal re-
chargeable batteries at 25°C. Recharge in 12 hours.

Power requirements: 100 V, 120V, 220V, 240 V £10%; 48 Hz to
440 Hz; 15 VA.

Temperature range: 0°C to 55°C, operating; —20 °C to +65°C,
storage.

Size: 133 mm H x 343 mm W x 254 mm D (5.25" x 13.5 * x 10”).
Weight: net, 6.6 kg (14.5 Ib); shipping, 7.3 kg (16 Ib).

Ordering Information Price
HP 3551A Transmission Test Set $3500
HP 3552A Transmission Test Set (CCITT) $3600
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Transmission Impairment Measuring Set (TIMS)

Model 4945A

e Compsatible with
e Compleie te
————— Vaice o

Nortl: Arverican standards
ot

e 110 kHz bandwidth

e Poriable package for field use

o Versatile /0 for systems use

o Master/Siave capability for endg-to-end testing
e Automatic gain slope measuremaent

e Programmable sweep

o 5x display for distant viewing
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HP 4945A
HP 4945A Product Description

The HP 4945A Transmission Impairment Measuring Set provides
the complete set of measurements needed to quickly isolate faults and
qualify circuits for voice, data or broadcast transmission up to 110
kHz. All measurements are compatible with current Bell standards
including the ability to test local distribution loops for Digital Data
Systems (DDS) to 56 kbps.

Softkeys Guide the User

All set-up selections, measurement selections and results are
presented on the CRT display. Softkeys are the key to making the HP
4945A extremely flexible while maintaining ease of operation. All ap-
propriate choices for a particular measurement or configuration are
present, thus eliminating guesswork or nonsense configurations.
Through softkeys, you are never more than two key presses away
from a parameter change.

A Convenient Dispiay

The CRT allows you to see more information than conventional
segmented displays. All of the set-up conditions are presented in a
logical, easy-to-understand format. The lower three status lines on
the display always contain the important set-up information as well as
the current level and frequency of both the transmitter and receiver.
Some measurements, such as JITTER, have the “measure all” capa-
bility which aliows simultaneous display of both amplitude and phase
jitter in all three frequency bands (4-20 Hz, 20-300 Hz, 4-300 Hz).

Using the “Special Display” key, the measurement results are en-
larged five times to facilitate viewing from a distance. This is ideal for
central office or large data center applications where the equipment is
not where the adjustment is made. And don’t worry about the CRT in
the field environment. HP’s experience and rigid testing standards as-
sure you of a reliable product for field use.

Complete Measurement Capability

The HP 4945A offers you all the measurements needed to install,
troubleshoot, and maintain both voice and data circuits. These mea-
surements are designed in accordance with Bell System Technical
Reference 41009 and IEEE 743-1984. The list includes:

LOSS 3 LEVEL IMPULSE NOISE
ATTENUATION DISTORTION GAIN HITS
GAIN-SLOPE PHASE HITS
MESSAGE CIRCUIT NOISE DROPOUTS

" HP-IB 3
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NOISE-TO-GROUND 2-WIRE RETURN LOSS
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PHASE JITTER
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1004 H=z 6-7 dBm
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The CRT display provides more area for displaying useful data.
Here, both phase and amplitude jitter in all three bands are si-
multaneously displayed along with the current receive and
transmit status.

Master/Slave Capability

Master/Slave saves time and money by allowing you to control the
remote (Slave) TIMS from the local (Master) TIMS. This HP-pio-
neered and patented technique allows the Master unit to completely
control and collect data from the remote Slave unit over the lines
under test. Master/Slave greatly reduces the time, coordination, and
highly-skilled manpower needed for performing end-to-end tests. The
Master/Slave technique used on the HP 4945A is also backward-
compatible with the HP 4943A and HP 4944A.
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Master/Slave measurement results are displayed just like man-
ual end-to-end results. The status lines indicate the direction of
test (Master to Slave) and the current status of the Slave’s re-
ceiver and Master’s transmitter.

Systems Capability

The HP 4945A can be controlled by a computer or controller over
three different interfaces. For the larger systems, HP-1B provides the
speed and versatility needed to tie together many test instruments in a
customized system. For those faced with the problem of the
HP 4945A being distant from the controller, RS-232C provides a
low-cost solution for control. With the addition of inexpensive
modems, an HP 4945A can be controlled over dial or leased lines. If
portable data collection is a must, HP-IL provides a low-cost portable
solution with a handheld calculator, such as the HP-41C or HP-71B
acting as the controller.

In addition, the HP 4945A can output measurement results direct-
ly to a printer without the need for a controller. This gives you
hardcopy results from any HP-IB, RS-232C, or HP-IL printer.

Complete Self-Check and Calibration

Every time the HP 4945A is powered on, it executes a self-check
which assures you that all the major blocks are functioning properly.
There is also a built-in self-calibration mode. With the simple press of
a softkey, the HP 4945A will calibrate itself, thus avoiding costly
downtime and assuring you that the HP 4945A is operating at its
peak performance. In addition, built-in self diagnostics quickly iso-
late and identify any problems thus reducing repair time and conse-
quently downtime.

Specifications
For detailed specifications ask your local HP Sales Office for an
HP 4945A TIMS Data Brochure.

General

Impedances: 1352, 600, 9002, 12009.

Power: 115/230 V ac + 11%-22%, 48 to 63 Hz, 150 W max.
Dimensions: 18.4cm H x 45.1 cm W x 48.9 cm D (7.25" x 17.75" x
19.257).

Weight: 15 kg (33 Ib).

Interfaces Available: HP-1B, RS-232C, HP-IL.

Level and Frequency

Transmitter

Frequency range: 20 Hz to 110 kHz.

Output level: —60 dBm to +13 dBm; 600%, 5002, 12009.
—~60 dBm to +5 dBm 135Q.

Receiver
Range: —60 dBm to +13 dBm.

Noise Measurements
Transmitter: 1004 Hz fixed or quiet termination.
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Receiver Range

Message circuit noise: 10 to 90 dBrn

Noise-with-tone: 10 to 90 dBrn

Noise-to-ground: 40 to 130 dBrn

Signal-to-noise ratio: 10 to 45 dB

Weighting filters: C-message, 3 kHz Flat, Program, 15 kHz Flat,
50 kbit

Notch filter: 50 dB rejection from 995 to 1025 Hz.

Peak to Average Ratio
Transmitter

Signal spectrum: Per BSTR 41009
Range: —40 to 0 dBm.

Receiver

Level range: —40 to 0 dBm.

P/AR range: 0 to 120 P/AR units.

Jitter
Transmitter
See Noise Measurements.
Receiver
Amplitude jitter: 0 to 30% peak to peak
Phase jitter: 0 to 30 degrees peak to peak
Bandwidths: 20 to 300 Hz
4 to 300 Hz
4to 20 Hz

Transients
Transmitter
See Noise Measurements or Quiet Termination.
Receiver
General: Count rate: 7, 8, 100 counts per second.
Count range: 0 to 9,999.
Timer: 1 to 9,999 minutes or continuous.
Phase hits: thresholds: 5° to 45° in 5° steps.
Gain hits threshold: 2 to 10 dB in 1 dB steps.
Drop outs: threshold —12 dB.
Impulse Noise Range
Low: 30 to 110 dBrn.
Mid: 2, 3, 4, or 6 dB above Low.
High: 2, 3, 4, or 6 dB above Mid.

Envelope Delay

Transmitter

Level range: —40 to 0 dBm

Modulation: 83! Hz

Receiver

Level range: —40 to +10 dBm

Measurement range: —3000 to 9000 microseconds.

Return Loss

Modes: ERL, SRL-High, SRL-Low, Sine Wave

2-Wire:

Range: 0 to 40 dB

Internal Hybrid 600, 900%, in series with 2.16 uF capacitor, or ex-
ternal.

4-Wire:

Range: 0 to 50 dB.

Trans Hybrid Loss Compensation: —10 to 30 dB.

Ordering Information Price
HP 4945A TIMS $14,950
Options

101: adds HP 18162A HP-IB Module $500
102: adds HP 18163A RS-232C Module $500
103: adds HP 18165A HP-IL Module 8330
104: adds HP 18169A 19” Rack Mount $77
105: adds HP 18170A Soft Vinyl Carrying Case 3210
Accessories

HP 18162A HP-IB Module §508
HP 18163A RS-232C Module $505
HP 18165A HP-IL Module $355
HP 18169A 19” Rack Mount S84
HP 18170A Soft Vinyl Carrying Case $210
HP 18176A 23 inch Rack Mount $164

HP 9211-2650 Hard Transit Case
*The Non-Linear Distortion Technique is licensed under Hekimian
Laboratories, Inc., USA Patent No. 3862380.
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Network Circuit Access Test Set, Transmission Impairment Measuring Set

Models 4938A/4937A

HP 4938A/4937A

HP 49375

Network Access Transmissicon
Test Set

HP 49378 Product Description

HP 4937S= HP 4937A + HP 4938A

A Transmission Test Set With
Signaling

The HP 4937S Network Access Transmis-
sion Test Set provides transmission tests, su-
pervisory signaling simulation, and network
access capabilities for installation and main-
tenance of networks and PBXs. It is a field-
service, portable test set designed for craft-
level use. All the transmission measurements
are compatible with current Bell standards.
One Instrument for Installation/Main-
tenance of PBXs and Networks.

The HP 4937S is an ideal field service test
set for installation and maintenance of PBXs
and networks. Traditionally, a technician
needs three test sets for testing — a transmis-
sion test set, a return loss set, and a signaling
set. The HP 4937S combines all the analog
measurements and signaling simulation in
one portable test set. The HP 4937A contains
a set of voiceband transmission tests — lev-
el /frequency measurement, noise, and 2- and
4-wire return loss measurements. It also has
the ability to seize and hold three types of
loop circuits and three types of E/M lines. In
addition, the HP 4937A simulates signaling
both from the central office and from the
PBX at the network interface.

The HP 4938A provides additional net-
work access and margin testing capabilities.
It includes access to 4-wire simplexed leads,
generating ringing signal, and providing ac-
cess for loop current and ringing voltage
measurement.

Easy-to-Use and Reliable

The HP 4937S is designed for craft-level
use with minimum training. Each measure-~
ment is annunciated as you go through the
selection. You only have to connect the line
under test to one instrument for signaling
and making transmission tests. All results
are shown clearly on the LED displays. The
instrument case is tough, durable, and
designed for rugged field use.

HP 4937A Specifications

Level/Frequency
Transmitter

Level: —40 dBm to +13 dBm.
Frequency: 20 Hz to 9999 Hz.
Receiver

Level: —60 dBm to +13 dBm.
Frequency: 20 Hz to 9999 Hz.

Noise

Transmitter: quiet terminated
Receiver Level: 0 dBrn to 99 dBrn.
Filter: C-message, 3 kHz flat.

Noise with Tone

Transmitter Level: —40 dBm to +13 dBm.
Frequency: 1004 Hz fixed tone.

Receiver Level: 10 dBrn to 99 dBrn.
Filters: C-message, 3 kHz flat.

Notch Filter: 50 dB rejection.

Signal-to-Noise Ratio

Transmitter Level: —40 dBm to +13 dBm.
Frequency: 1004 Hz fixed tone.

Receiver Level: —40 dBm to +13 dBm.
Ratio Range: 10 dB to 45 dB.

Filters: C-message, 3 kHz flat.

Notch Filter: 50 dB rejection.

Noise-to-Ground

Transmitter: quiet terminated.
Receiver Level: 50 dBrn to 99 dBrn.
Filters: C-message, 3 kHz flat.

Return Loss

Return Loss, 2-Wire

Impedance: 600 and 900 ohms.

Signal Spectra: Echo return loss, singing
return loss high, singing return loss low.
Transmitter Level: —26 dBm to —2 dBm.
Receiver Range: 0 to 40 dBm.

Return Loss, 4-Wire

Signal Spectra: Echo return loss, singing
return loss high, singing return loss low.
Transmitter Level: —26 dBm to —2 dBm.
Receiver Range: 0 to 50 dB.

Transhybrid Loss Compensation: —29.9
to +29.9 dB.

Supervisory Signaling

E/M Signaling: Types I, I1, 111 (both Origi-
nate and Terminate).

Battery: —48 Vdc current limited to 29 mA.

Loop Signaling: Loop start, Ground start,
Loop Reverse Battery (both Originate and
Terminate).

Battery: —48 Vdc current limited to 29 mA.
Hold Circuit: 2 each drawing 20 mA at a
minimum voltage of 8.5 Vdc.

Wink: idle state, 100 ms; off-hook state, 200
ms.

General

Battery Supply (Optional): Typically 5
hours of continuous operation at +25°C.
Complete recharging in 14 hours with unit in
STBY.

Power Requirements: 100V, 120V, 220V,
and 240 Vac +5%, —10%; 48-66 Hz.
Temperature Range: 0°C to +55°C, 0°C
to +40°C with batteries, operating; —40°C
to +75°C, —20°C to +45°C with batteries,
storage.

Dimensions: 279W x 12.7H x 38cm L
(11x5x15in.)

Weight: 5.3 kg (12 1b), 7.6kg (17 1b) with
batteries.

HP 4938A Specifications

Ringing Voltage Generator

Output Level: 86 Vrms

Frequencies: 20 Hz and 30 Hz.

Ring Trip Treshold: 17 mA typical.
Ringer Termination: REN-3 load, ring trip
closure.

Loop Signaling Network: loop start, 430
ohms; ground start, 550 ohms from ring to
ground.

4-Wire Network Access: 2 dual center-
tapped simplex transformers.

Battery Simulator: 48 Vdc maximum cur-
rent 100 mA.

General

Power Requirements: 120V +5, —10%; 60
Hz only.

Dimensions: 9.1H x 26.1L x 12.6 cm D.
(3.6x10.3x4.9 in.)

Weight: 1.5 kg (3.2 1b)

Ordering Information Price
HP 4937S Network Access $5200
Transmission Test Set.

Option 001: Rechargeable $250
Batteries.

Option 002: Replace 900 ohms N/C
with 150 ohms.

HP 4937A Transmission £4250
Impairment Measuring Set.

Option 001: Rechargeable $250
Batteries.

Option 002: Replace 900 ohms N/C

with 150 ohms.
Option 910: Extra Operating & $27
Service manual.

HP 4938A Network Circuit Access  $1050
Test Set.

Accessories

HP 18132A: 19-inch rack mount $150

adaptor for HP 4937A.

HP 15513A: 36-inch test cord with $60
310 male connector at each end.

HP 18182A: 60-inch test cord with $60
310 male connector and double

alligator clips.

HP 18172A: Small soft vinyl $85
carrying case for HP 4938A.
HP 18190A: Large soft vinyl
carrying case for HP 4937S.

5125
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Telephone Line Analyzer; Optional Data Line Analysis

imendation 0.81
easurements listed in
50

& & T

HP 3770B

HP 37708 Yelephone Line Analyzer

The HP 37708 is designed for audio data line characterization to
CCITT standards. The HP 3770B makes, in one combined unit, all of
the routine maintenance measurements listed in CCITT Recommen-
dation M.1060 for high speed data lines.

The HP 3770B measures group delay, attenuation distortion, and
absolute level in the frequency range 200 Hz to 20 kHz. It has auto-
matic ranging, zeroing, and synchronization, with simultaneous LED
read-out of measurement result and frequency. The sender and re-
ceiver are combined in a single, rugged, portable unit.

The HP 3770B also measures weighted noise, noise-with-tone and
impulse noise. A crosstalk measurement is available as an option.
Further, an optional slave facility for group delay and attenuation
distortion measurements allows the measurement results for both di-
rections of transmission on a 4-wire circuit to be displayed at one end
of the circuit. The measurements in both directions can be controlled
from one end of the circuit, leaving the slave unit unattended.

The HP 3770B has X-Y recorder outputs to enable a permanent
swept record of the measurements to be made. A suitable portable X-
Y recorder can be supplied as an option. Pre-printed graph paper
showing CCITT limits for group delay and attenuation distortion
measurements can also be supplied.

The instrument also has a built-in telephone facility to allow voice
communication in a 2- or 4-wire mode over the line or lines under test.
An integral loudspeaker allows the operator to monitor either the re-
ceiver input or sender output.

Models 3770B, 3776A/B & Option 001

HP 3776A/B Option 001

e CCITT and North American versions

¢ All measurements available at digital or analog inter-
faces

o Measurement sequence faciiity

e Direct output to printer or plotter

SYSTEMS

HP 3776A/B PCM Terminal Test Sets

In mixed analog/digital networks, the HP 3776A /B make PCM
related measurements and with Option 001 the measurement set is
extended to include measurements of the parameters affecting voice
frequency (4 kHz) data transmission. These measurements can be
made at any suitable analog or digital (PCM) access point in the net-
work.

Data Measurements - available in all modes A-A, A-D, D-A, D-D.
Frequency

Group Delay Distortion (HP 3776A only)

Envelope Delay Distortion

Absolute Delay

Phase Jitter (Choice of filters)

Transient (measured simultaneously)

Amplitude/Gain Hits

Phase Hits

Interruptions/Dropouts

Impulse Noise (3-level)

The HP 3776A /B have pre-programmed measurement parameters
that can be used immediately, but users can also create their own
measurement parameters and store them in non-volatile memory; ei-
ther set can be selected as required. A sequence of measurements can
be created, using a controller, and downloaded into the HP 3776A/B.
This sequence is also stored in non-volatile memory and can be run
independently by the instrument at any time.

Results are always available via the LED display on the front pan-
el; however, measurement parameters and results can also be output
directly to a printer or plotter via HP-1B. In plot mode multipoint
measurement results are presented in a graphical format and can also
be shown in relation to the standard measurement mask, if this facili-
ty has been selected by the user.

Additional details on the HP 3776 A /B can be found on page 144.

Ordering Information Price
HP 3770B Telephone Analyzer $7.320
HP 3776A PCM Terminal Test Set + Option 001 - $10.700
CCITT

HP 3776B PCM Terminal Test Set + Option 001 - 311,230

North American
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15 Hz to 50 kHz Selective Voitmeter
Model 3581C

¢ Voice grade testing

o Wideoand dala cire

e Singie frequency interferericn

e Spectrum aralysis

FREQUENCY [ il

RESOLLTION BANDWIDYH

HP 3581C

Descrigtion

The HP 3581C Selective Voltmeter has found wide application in
testing special service circuits in both inside and outside plant mainte-
nance. The HP 3581C is used to do spectrum analysis, measure non-
linear distortion (harmonic distortion) and to locate and measure un-
wanted spurious and induced tones. The unit can be operated from ac
line or from optional internal batteries.

Specifications

Frequency range: 15 Hz to 50 kHz.

Display: 5 digit LED readout. Resolution: 1 Hz. Accuracy: +3.5 Hz.
Typical stability: 10 Hz/h after 1 hour. =5 Hz/°C.

Automatic frequency control (AFC), hold-in range: 800 Hz.
Pult-in range: >5 X bandwidth for 3 Hz to 100 Hz bandwidth; >800
Hz for 300 Hz bandwidth for full-scale signal.

Lock frequency: center of passband =1 Hz.

Amplittude
Instrument Range

Linear: 30 V to 100 nV full scale.

Log: +30 dBm or dBV to —150 dBm or dBV.
Amplitude Accuracy* Log Linear
15 Hz-50 kHz, frequency response +0.4 dB +4%
Switching between bandwidths +0.5dB +5%
Amplitude display +2dB +2%
Input attenuator +0.3dB +3%
Amplitude reference level, Most sensitive
range

All other ranges
Dynamic range: >80 dB.
Noise sidebands: greater than 70 dB below CW signal. 10
bandwidths away from signal.
IF feedthrough: input level >10 V: —60 dB; input level <10 V: —70
dB.
Spurious responses: >80 dB below input reference level.

+1dB +10%
+1 dB +3%

Sweep

Scan width: 50 Hz to 50 kHz. These scans can be adjusted to cover a
group of frequencies within the overall instrument range.

Sweep error light: this LED indicates a sweep that is too fast to
capture full response.

*Note: these specifications cover the full temperature frequency and ampiitude range, and re-
present worst case. Accuracy is significantly better for measurements not at the extremes.

External trigger: a short to ground stops normal sweep. Opening the
short then enables a sweep.

Input
Unbalanced (UNBAL)
Impedance: 1 MQ/40 pF.
Balanced/Bridged (BRDG)
Impedance: 10 kQ.
Frequency response: 40 Hz—20 kHz, +0.5 dBm for signals <20
dBm.
Balanced/Terminated (TERM)
Impedance: 600 Q/900 Q balanced.
Frequency response: same as balanced/bridging.
Input connector: accepts WECO 310 plug.

Output Characteristics
Tracking generator output (also known as BFO or tracking oscilla-
tor output). Switchable on rear panel to restored output (HP 3581C
acts as a narrow band amplifier).

Range: 0 to2 V rms.

Frequency response: +3% 15 Hz to 50 kHz.
LO output: 100 mV signal from 1 MHz to 1.5 MHz as input is tuned
from 0 to 50 kz.
Output connector: WECO 310, for connection to tracking genera-
tor output or restored output. In addition to monitoring restored out-
put with headphones, an internal speaker also provides an audio
indication of signal content.
Restored output: acts as a narrow band amplifier.
X-Y recorder analog outputs: 0 to +5V £2.5%.

Genera!

Operating temperature range: 0°C to 55°C.

Humidity: 95% relative, maximum at 40°C.

Power requirements: 100 V, 120 V, 220 V, 240 V +5% —10%, 10
VA typical, 48 Hz to 440 Hz.

Size: 4128 mm H x 203.2 mm W x 285.8 mm D (16%” x 8" x 11%").
Weight: 11.5 kg (23 1b); Option 001, 13.5 kg (30 1b).

Accessory available: HP 7090A Measurement Plotting System.
Option 001: rechargeable battery: used to make floating measure-
ments; 12 hours to fully charge. Also includes front panel dust cover.

Ordering information Price
HP 3581C Selective Voltmeter $6.200
Opt 001: Battery Pack, dust cover 2dd $700
Opt 003: Rack Mount add $330
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Digital Communications Measurements

Introduction

Digital networks have advanced rapidly
from the early days when junction PCM sys-
tems were used to increase inter-exchange
capacity between switching centers. Key to
this has been the development of integrated
digital switching and transmission systems
and the impact of technology, particularly in
the area of codecs and subscriber line inter-
face circuits. This trend towards Integrated
Digital Networks (IDNs) and Integrated
Services Digital Networks (ISDNs) has re-
sulted in new testing needs and increased em-
phasis on characterizing performance of
PCM conversion equipment and digital
transmission links.

PCM Conversion Measurements
Today’s IDNs are almost exclusively
based on 64 kb/s PCM voice channels to one
of two coding standards, CEPT A-law or Bell
u-law, both of which are now standardized by
the CCITT. These coding standards both use
8 kHz speech sampling and 8-bit PCM com-
panding to achieve high quality digitized
voice transmission through 64 kb/s circuit-
switched digital exchanges. Circuits can also
carry multiplexed low-speed or wideband
high-speed data with the result that future
networks will carry a mixture of voice and
data services via digital transmission sys-
tems. Initially, the majority of data carried
by IDNs will be “conventional” analog mod-
ulated data from modems at customers’
premises which is then PCM encoded at the
nearest serving exchange switching center. In
addition to dial-up data circuits through digi-
tal switches, an increasing number of leased
non-switched circuits are provided at least in
part, if not completely, via PCM transmis-
sion systems between switching offices.
These developments have resulted in an in-
creased demand for measurements in the
PCM signal of parameters affecting both
voice and data services. This is especially
true for automatic remote test systems such
as the checking of circuits provided via digi-
tal access and cross-connect systems. The
key to testing these circuits is the ability to
measure PCM voice and analog data trans-
mission performance at both analog and digi-
tal access points i.e. in a mixed analog/

digital network. HP’s 3776 PCM Terminal
Test set can make both PCM voice and ana-
log data measurements in both analog and
digital domains.

The HP 3776 has also made significant ad-
vances in the field of PCM measuring tech-
nology by implementing most of the
measurements using digital signal process-
ing. This allows comprehensive measurement
capability to be integrated into a smaller,
lower cost, more portable package than pre-
viously possible. When coupled with HP’s
computational products, the HP 3776 be-
comes a powerful system component of auto-
mated remote access and test systems for
monitoring and maintaining mixed ana-
log/digital networks.

The HP 3779 Primary Multiplex Analyzer
has a complementary focus. Its internal intel-
ligence provides major benefits: an excep-
tionally friendly front panel, built-in
automatic measurement sequencing with
limit-testing, and channel scanner and print-
er control. The HP 3779 is therefore opti-
mized for R&D, production test and
commissioning of line cards and PCM mul-
tiplexers/channel banks.

TDM Transmission Measurements
Digital transmission over cable, radio, sat-
ellite and, more recently, optical fibre is be-
coming an increasingly large proportion of
inter-exchange and long haul transmission,
As IDNs evolve and other services are added
into the ISDN concept, transmission mea-
surements have shifted from basic measures
of bit error ratio and peak-peak jitter to-
wards more thorough analysis of systems in
terms of error performance or distribution
with time. There is an increasing emphasis on
evaluating “availability” of digital circuits.
This requires more powerful analysis capa-
bility to be built into test instrumentation
and the possibility of collecting large
amounts of data for evaluation off-line in
computers. HP is uniquely placed with ad-
vanced measuring and computational tech-
nology to provide measurement solutions for

these needs. A comprehensive range of error
and jitter performance test equipment is now
available covering bit rates from 1 kb/s to
170 Mb/s. Many special features are includ-
ed for the three principal IDN digital trans-
mission hierarchies now standardized by the
CCITT.

The latest and most powerful instrument is
the HP 3764A Digital Transmission Analyz-
er which is specifically designed for error and
jitter performance measurements on 140
Mb/s links. Built-in analysis of availability
and error distribution with real time are pro-
vided together with a choice of printer or cas-
sette data capture media. An option of the
instrument provides error performance test-
ing and interfacing at the four standard bit
rates of the CEPT digital hierarchy. Full
HP-IB control also makes this instrument a
powerful tool in automated production test-
ing or digital network maintenance.

Jitter and Digital Networks

The increasing interest in and significance
of timing jitter in digital networks has made
this parameter of key importance in
PCM/TDM measurements. This phenome-
non has not been well understood until rela-
tively recently, but is now recognized to be a
major source of errors and other transmis-
sion impairments. HP offers a comprehensive
range of jitter testing capability based on the
HP 3785 Jitter Generator & Receiver for bit
rates up to 50 Mb/s, and the HP 3764A Dig-
ital Transmission Analyzer for 140 Mb/s.
Ease-of-use features such as built-in jitter
tolerance mask sweeping and full HP-IB
control make these instruments powerful
tools in production test and field trial situa-
tions. A loop timing measurement in the HP
3776 PCM Terminal Test Set provides a
quick field check of the most common causes
of digital switching machine malfunction
when working to loop-timed PCM multiplex-
ers/channel banks.

Read on for a more detailed look at the
comprehensive range of HP products for dig-
ital communications applications.
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PCM Terminal Test Set
Models 3776A, 3776B

e Analog and digital interfacing in CEPT/Bell/Japa-
nese/CCITT networks

¢ Provides voice, PCM and data measurements in one
instrument

e Direct output to printer or plotter

HP 3776A

The 3776A/B PCM Terminal Test Sets interface directly at the
analog and digital level in mixed analog/digital networks. The HP
3776A is designed for CEPT/CCITT compatible networks while the
HP 3776B is suitable for North American/Japanese/CCITT net-
works. Used in installation, commissioning and maintenance, the HP
3776A/B ensure optimum performance for each section (e.g., PCM
channel bank, digital switching system or transmultiplexer) of the
network.

One Instrument for Voice and Data Services

The HP 3776A/B provide comprehensive voice, PCM and data
measurements for testing 4 kHz bandwidth analog and digital chan-
nels. They replace the collection of independent analog and digital
test equipment previously used in a mixed system environment with
one compact instrument. Facilities included are:
e Voice and PCM measurements in A-A, A-D, D-A or D-D modes
o Framing and signaling bits setting and monitoring
e Data measurements - on analog and digital circuits.

A summary of the measurements available is shown below:

Standard Measurements A-A AD D-A D0
Gain . . . .
Digital mW gain . .
Levet {including harmonic distortion) . . . .
Gain vs level (using tone) . . . .
Gain vs level (using noise - HP 3776A) . . .
Gain vs level (using sync 2 kHz) . .
Gain vs frequency . . . .
Idle state (choice of filters) . . . .
Coder offset and peak codes . .
Noise with tone . . . .
Quantizing distortion (using tone) . . . .
Quantizing distortion (using noise - HP 3776A) . . . .
Intermodulation (using two tones) . . . .
Intermodulation (using four tones - HP 37768)* . . . .
Digital Tx/Rx .
Return loss 4W (ERL - HP 3776B) . . . .
Loop timing check .

*The non-linear distortion technique is licensed under Hekimian Laboratories, Inc., US Patent no.
3862380.

Optional Data Measurements A-A AD D-A D-D
Frequency . . . .
Group delay distortion (HP 3776A) . . . .
Envelope delay distortion . . . .
Absolute delay . . . .
Phase jitter (choice of filters) . . . .
Transients (measured simultaneously): . . . .

Amplitude/gain hits
Phase hits
Interruption/dropouts
Impulse noise (3 levels)

SYSTEMS

Simple measurement sequencing

Full A-A, A-D, D-A, D-D measurement modes
Built-in self test and measurement checking
Optional Data Parameter Measurement

HP 3776B

Isolate Problems Quickly and Minimize Downtime

The HP 3776A/B provide convenient features to help reduce mea-
surement set-up time. Hence more time can be spent isolating
problems and restoring service with minimum downtime. These fea-
tures are:

® Pre-programmed default measurement parameters

e User-modified measurement parameters held in non-volatile mem-
ory

¢ Measurement sequences can be downloaded from a controller to
the HP 3776A/B and run independently.

Resuits Management

Measurement parameters and results are output directly to a print-
er or plotter via the HP-IB. Printed results are in a systematic, tabu-
lar format for easy analysis. In plot mode, multipoint measurement
results are presented in a neat graphical format. Performance dis-
crepancies can be spotted easily.

Features for Tomorrow’s Networks

The HP 3776A /B have been designed keeping in mind the needs of
tomorrow. Unique facilities provided for future use are:
HP 3776A — Selection of 30 or 31 voice channel testing
HP 3776B - Bell extended superframe (ESF) format & B8ZS line
coding.

Specifications Summary
Full information and specifications are contained in the HP
3776 A/B Data Sheet and HP 3776A/B Specifications Booklet.
Supply voltages: 115/240V ac +10%, —22%
Power consumption: 85W nominal
Size: 178 Hx 425 W x 440 mm D (7 x 16.75 x 17.25 in.)
Weight: 15 kg (33 Ib)
Temperature range: operating 0° to 55°C
storage —-40° to 75°C

HP 3776A Options Price
001 — Adds data measurements. +51.540
002 - Replaces digital interface BNC connectors with N/C
75 ohm Siemens 1.6/5.6 mm coaxial.

HP 3776B Options

001 - Adds data measurements. +$1.610
002 - Japanese measurement and connector require- N/C
ments

004 - Interface connectors on standard instrument re- +8215
placed by Trompeter triaxial type BJ77 located on rear

panel.

Common Options

801 — Front panel cover (not available with front han- +$110

dle & rack flange options 907, 908, 909)
910 - Extra set of manuals +145

Ordering Information

3776A PCM Terminal Test Set

3776B PCM Terminal Test Set

Transit Case HP 9211-2650: see page 750

$10,700
$11.250



TELECOMMUNICATIONS TEST EQUIPMENT

Primary Multiplex Analyzer; HP-IB Controlled Channel Selector

HP 3779C/D

o Comprehensive PCM measurements.

¢ User-level keyboard programming.

¢ Direct control of printer and HP 3777As.

Models 3779C, 3779D, 3777A

HP 3777A

e DC to 110 kHz.

¢ High quality relays.

e 2-wire/4-wire balanced switching.

e ses ]

i 5 ot

. %

HP 3779C

SYSTEMS

HP 3779C/D Primary Multiplex Analyzer

The HP 3779C/D Primary Multiplex Analyzer (PMA) is an intel-
ligent instrument for fast, comprehensive testing of PCM products.

Model 3779C tests voice channels to CEPT recommendations. The
digital options test PCM equipment conforming to CCITT Rec.
G.711 and G.732, i.e., 30 channels/32 time slots encoded using the A-
law and multiplexed into a 2048 kb/s stream. A single channel TTL-
compatible interface is available for codec and digital line card test-
ing where clock and sync signals are separate from the PCM data.

Model 3779D tests voice channels to Bell recommendations. Digi-
tal options 001 and Q03 test PCM equipment conforming to BSTR
Pub 43801 and CCITT Rec. G.711 and G.733, i.e., 24 channels/24
time slots encoded using the u-law and multiplexed into a 1544 kb/s
stream. A single channel TTL-compatible interface is also available
on all options and is used exclusively on option 002 for u-law systems
operating at 2048 kb/s.

The standard HP 3779C/D provides A-A and E-E (end-to-end)
measurements. A-D, D-A and D-D capability is optional.

HP 3777A

SYSTEMS

Although measurement execution software is built-in, test values
can be easily modified from the front panel. When selected, a mea-
surement can be executed immediately or assembled with other mea-
surements into a test sequence (stored in non volatile memory).
Pass/fail conditions give simple but powerful control over the mea-
surement process, e.g. branch, print on fail, etc.

By itself, the PMA can control a printer and HP 3777A Channel
Selectors. However, when required, it can be readily subordinated to
another HP-1B controtler.

For details of a transit case accessory (Model 15514A) suitable for
the HP 3779C/D, refer to page 150.

HP 3779C Options Price
001: provides A-D, D-A, and D-D hardware and soft- +82 440
ware; 2048 kb/s PCM interfaces are ternary rectangu-

far with 75 ohm BNC connectors

002: as Option 001 except PCM and clock connectors 52,040
are 75 ohm Siemens 1.6/5.6 mm

003: as Option 002 except PCM and co-directional 152 (140

clock connectors are 120 ohm Siemens 3-pin

HP 3779D Options
001: provides A-D, D-A, and D-D hardware and soft- (82,145

Measurements AA A-D DA D-D EE ware; 1544 kb/s PCM interfaces are bipolar rectangu-
Gain ) ¢ s s O o lar with 100 ohm balanced WECO connectors
E'!g.'; 7063560! gain A . 002: provides A-D, D-A, and D-D hardware and soft- 482 143
G;gi;avsn}refﬁégcy e o o o o ware for u-law systems operating at 2048 kb/s; digital
Gain vs level using noise (3779C only) e o o o o connections are via single channel interfaces only ‘ i
Gain vs level using tone e o o (o 003: as Option 001 except PCM and clock connectors $2.145
Gain vs level usng sync 2 kHz (] are BNC 75 ohm
Coder offset °
Peak codes ° - .
ICN weighted, 3 kHz flat & selective) e o o (O o Orde"ng |njormahon . R
Noise with tone e o o (0 o HP 3779C Primary Multiplex Analyzer (CEPT) $19.630
Mihftone =~ lmary Ip y P
Quantizing distortion using tone e o o o o HP 3779D Primary Multiplex Analyzer (Bell) £22.820
Quantizing distortion using noise (3779C only) o o o (o o
Intelligible crosstatk ¢ & o o o
Intermodulation using two tones e o o o o HP 3777A Channel Selector
Intermodulation using four tones (3779 only)+ e ¢ o (o The HP 3777A is a 4-pole access switch for telecoms applications.
Discrimination against out-of-band inputs e . It may be configured as a single 4-wire switch or as two, independent,
Spurious out-of-band outputs [ L] lay be 8 gl 4-wil . p
Spurious in-band outputs e o 00 o 2-wire switches. Channel capacity is arranged by adding standard
Return loss using swept tone (Tx & Rx) . modules. Unselected channels are quiet terminated.
Iimpedance balance (Tx & Rx) L]
Signal balance [ . HP 3777A Options
E&M Signalling distortion [ ° No of p Cometors
Tx-Rx e o o o 3
Tx-Rx codes L Channels Siemens 3-pin WECO 310
6 Opt HO7 Opt H16
In addition, an HP 3779C with D-A capability can automaticaily test multiplex alignment and alarm 12 Opt 002 Opt 003
functions. 18 Opt H13 Opt H17
2% Opt H14 Opt 001
O Capability provided by the user-definable Tx-Rx D-D measurements. 30 Std Opt HO5

+ The Non-Linear Distortion technique is licenced under Hekimian Laboratories Inc, US Patent
No. 3862380.

HP 3777A Channel Selectar $4,280

145
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TELECOMMUNICATIONS TEST EQUIPMENT

1kb/s/50 Mb/s PCM/TDM Error Measuring Set for Field Use

Model 3780A

e Binary and code error mieasurements
o Internsl crystal clocks and clock recovery
o Clock requency ofifsel jjeneration and measurement

e Ternary coded and binary interfaces
e PRBS and WORD pattern generation and detection
e Printer and recorder outputs
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HP 3780A
Option 001

The HP 3780A Pattern Generator/Error Detector is a comprehen-
sive error measuring set in one portable package. The instrument
measures Binary Errors and Code Errors in digital transmission
equipment operating at bit rates between | kb/s and 50 Mb/s. Fre-
quency offset generation and measurement are also provided at the
standard bit rates used in PCM/TDM transmission.

Binary errors are detected by stimulating the system with a test
pattern and comparing the output bit-by-bit with a separate
internally generated, error-free pattern. Code errors on interface or
line coded information are detected during decoding into binary data.
The errors can be counted over a chosen gating period and displayed
directly as bit error ratio (BER) or total error count (COUNT).

Error measurements can be made with PRBS or WORD patterns
and the receiver has automatic pattern recognition and synchroniza-
tion. Alternatively, the reference pattern can be preset by the pattern
switch which allows detection of systematic pattern errors. Zero add
facilities allow investigation of regenerator clock recovery perform-
ance. This capability can be extended by the optional addition of
programmable word and alternating word generation.

The clock frequency in the pattern generator can be offset and mea-
sured in the receiver. The offset is displayed as a fraction of the nomi-
nal crystal centre frequency. In addition, the offset of external clocks
applied to the generator can be measured provided that the frequency
is within 25 kHz of one of the installed crystal frequencies.

BER or COUNT results can be displayed directly by LED’s on the
front panel or monitored via a BCD printer and strip chart recorder.
This makes the HP 3780A ideally suited for unattended long-term
measurements. Monitoring, display, and recording of the Alarm Indi-
cation Signal (AIS) is now included.

The HP 3780A has been designed principally for use in field trials,
commissioning, and maintenance of digital transmission terminal and
link equipment. A new option has been added which provides 22-1
pattern capability and automatic equalization for in-station cabling
for 2, 8 and 34 Mb/s systems.
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Specifications

Measurements
Binary errors: closed loop bit-by-bit detection on any pattern pro-
duced by generator, excluding added zeros or alternating words.

Code errors: violations of coding rule detected on any pattern with
AMI, HDB3, or HDB2 coding (optionally AMI, B6ZS, or B3ZS).

Frequency offset: measurement of fractional offset of generator
clock output from installed crystal rates.

Options Price
Word/Connector Options

001: all words replaced by a 16-bit front panel +$230
programmable word

002: Siemens 1.6 mm connectors +585
003: combination of 001 and 002 +$290
Frequency Otfset Option

099: frequency offset—measurement only; frequency ~%$i65
offset generation deleted

Frequency/Codec Options

Std: internal clock frequencies of 2048, 8448, and 1536

kHz; HDB3/HDB?2 codec.

100: internal clock frequencies of 2048, 8448, and +%235
34368 kHz; HDB3/HDB2 codec.

101: internal clock frequencies of 1544, 6312, and NC
44736 kHz; B6ZS/B3ZS codec.

102: internal clock frequencies of 1544, 6312, and 3152 NC
kHz; B6ZS/B3ZS codec.

103: internal clock frequencies of 2048, 8448, and +$510
34368 kHz; 221 pattern replaces 2°-1; HDB3 codec.

104: as option 103 but with Siemens 1.6 mm connectors +8§385
HP 3780A Pattern Generator/Error Detector $7,130
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- Computer

“Museumn

HF 3781A/B

e VVersatile selection of test patterns
e internal jitter moduiation

e Adgiticnal delayed data output

[«

37818 PATTERN GENERATOR W
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HP 37818

The HP 3781 A Pattern Generator and HP 3782A Error Detector
form a high performance error measuring system which complements
the existing HP 3780A Pattern Generator/Error Detector. Designed
to conform with CEPT and CCITT standards, the HP 3781A/3782A
provide four bit rates (up to 50 Mb/s) of the digital hierarchy in one
compact system. Applications of the system are in R&D, field trial
and production testing, especially where an automatic and remote
measurement capability via the HP-IB is required.

In the HP 3781A, binary or code errors can be injected as single
shot or at 10=3 or 1077 rates into a wide range of PRBS and 16-bit
WORD test patterns coded in AMI or HDB3. The test patterns pro-
vided include standard 2°—1, 2'5—1, and 2**—] bit PRBS to CCITT
Recommendations, fully programmable 16-bit WORD, and two 8-bit
WORDS which may be alternated under the control of an external
signal. Zero substitution (up to 120 zeros) for PRBS patterns is in-
cluded to examine, for example, the clock recovery performance of
regenerators. 75 Q unbalanced and 120 © balanced pseudo-ternary
outputs and binary TTL monitor outputs are provided. A jitter modu-
lation input facility is provided for simple oscillator connection, with
direct LED display of pk-pk bits of jitter. This can be used to measure
the input jitter tolerance of digital transmission equipment. A second
data output with 12 bits delay provides adequate simulation of an
independent sequence for thorough testing of 4¢PSK digital radio
systems. As an option, four extra data outputs coded in AMI or
HDB3 can be included on the rear panel for driving adjacent radio
channels.

The HP 3782A detects binary or code errors which can be dis-
played in the form of error ratio, error count, error seconds, and error-
free seconds over a wide choice of gating periods. All four results are
computed simultaneously over the same gating period. For ease of use
there is a built-in automatic check for compatibility of switch position
combinations. An error code flashes on the display if incompatibility
is detected. When the monitor mode is used, the HP 3782A can be
used for in-service monitoring of digital transmission links.

Mecasurement results are available on the HP-IB and a rear panel
result threshold switch allows pre-selection of an error threshold
above which results will be printed. This provides useful data reduc-
tion and a first order error distribution analysis. With a built-in real-
time clock, results can be output with time, if required.

Ordering Information Price
HP 3781A Pattern Generator $7.130
HP 3782A Error Detector 56.630

SYSTEMS

Dedicated PCM/TDM Error Measuring Sets

Models 3781A, 3782A, 37818, 3782B

HP 3782A/B

e Binary and code error measurements

e Error ratio, error count. error seconds and error-free
seconds displayed

o Powerful error distributicn analysis

r | G

57628 ERROR DETECTOR
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HP 37828

The HP 3781B Pattern Generator and HP 3782B Error Detector
form a dedicated error measurement system for testing and evaluat-
ing the performance of Bell digital transmission terminal and link
equipment, up to and including the DS-3 level in the digital hierar-
chy. The HP 3781B/3782B can be used in production testing, field
installation, and maintenance of the Bell digital transmission system,
including PCM/TDM transmission over cable, radio, satellite, and
fibre optic links. The principal application is at the DS-3 level in the
Bell digital hierarchy.

The HP 3781B/3782B are designed to interface at Bell System
standard cross connect points with appropriate ternary coding and
interface voltage levels at each hierarchial level, Interfacing at the
DS-1C and DS-2 levels is limited to T1-C and T2 line systems. At the
DS-3 level, a choice of four data formats is available. Alternatively,
binary ECL interfaces can be used.

The HP 3781B Pattern Generator provides a selection of standard
2°—1,2"%—1,and 2% — 1 bit PRBS and fixed WORD test patterns
with a choice of single error or 1 in 10° error simulation on the digital
data stream for normal measurements and troubleshooting. A pattern
of 17 ones/15 zeros and zero substitution (up to 999 zeros) for PRBS
patterns are included to examine phase sensitive circuitry such as
clock recovery of regenerators. A jitter modulation input facility is
provided for simple oscillator connection, with direct LED display of
pk-pk bits of jitter. This can be used to measure the input jitter toler-
ance of digital transmission equipment. A second DS-3 output chan-
nel with 22 bits delay provides adequate simulation of an independent
sequence for thorough testing of 4¢ PSK digital radio systems. As an
optional extra, four DSX-3 BNC outputs on the rear panel can be
included for driving adjacent radio channels.

The HP 3782B Error Detector detects any binary or code errors
generated by the system under test. At the DS-3 level, it can perform
in-service or out-of-service measurements of parity errors within the
digital transmission system. The HP 3782B can measure simultane-
ously error rate, error count, error seconds, and error free seconds
over a single gating period. When the DS-3 MON facility is used, in-
service measurements {eg parity errors) of live traffic are possible.
For ease of use, there is a built-in automatic check for compatibility
of switch position combinations. An error code flashes on the display
if incompatibility is detected. Hard copies of results can be obtained
on a printer via HP-IB control, either in the “talk-only” or “ad-
dressable’” modes. In addition, a preselectable error rate threshold
and a real time clock allows selection for printing results which ex-
ceed a defined threshold (with local time, if required).

Ordering Information
HP 3781B Pattern Generator
HP 3782B Error Detector

Price
$7820
S7180
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TELECOMMUNICATIONS TEST EQUIPMENT
Dedicated 150 Mb/s PCM/TDM Error Detection Sysiem
Models 3762A/3763A, 3764A
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HP 3762A Data Generator/3763A Error

Detector

The HP 3762A Data Generator and HP 3763A Error Detector
comprise a dedicated error rate measurement system for evaluating
high-speed digital transmission equipment. Basically, there are two
versions of the system available. One features CMI and binary data
formats and is specifically intended for use in field commissioning and
maintenance of digital radio (terrestrial microwave and TDMA satel-
lite) systems. The other version, with CMI and ternary (HDB3 and
B3ZS) data formats, is designed for digital multiplex and digital ca-
ble systems. Burst gating inputs allow the HP 3762A/3763A to be
used in TDMA applications

Specifications Summary

HP 37824 Data Generator

Internal clock: two crystal clocks in the range 30 to 150 MHz; crys-
tals fitted in standard unit are 139.264 and 141.040 MHz; offset con-
tinuously variable up to = 60 ppm.

External clock input: 1 kHz to 150 MHz; 75 ohm.

Patterns: 2°—1, 2'°—1, and 22—1 PRBS; two 10- or 16-bit program-
mable words: two 1010 . . . repetitive patterns; two 8-bit words alter-
nated by an external signal; PRBS patterns can be gated off for 1 to
999 clock periods after trigger pulse (zero substitution); error add
facilities.

HP 37634 Ervor Detector

Data input: CMI, NRZ, or RZ formats; 75 ohm; DATA or DATA;
12 dB fixed equalization at 70 MHz on CMI inputs with clock recov-
ery.

External clock: as 3762A.

Patterns: all the patterns of the HP 3762A, including zero substitu-
tion, but excluding alternating words.

Count: totalizes errors over a selected gating period; internal period
can be 109, 108, 10'° clock periods or 1 min to 24 h, repetitive or single
shot, manual start/stop or external (ECL) control; result displayed as
ABCD.

Measurement gating input: gates error and clock inputs to error
counter, providing a measurement “window”’; 50 ohm; ECL levels.
Frequency offset measurement: measures deviation of received
bit rate from nominal rate; result displayed as + BCD X 10 -¢.
Printer output (rear panel): 8-4-2-1 BCD, 10-column output of re-
sult plus local time, if required, and flags; TTL print command pulse.
Recorder output (rear panel): constant current drive output of BER
or COUNT result, with flags.

Ordering Information Price
HP 3762A Data Generator $8.660
HP 3763A Error Detector $7.850

HP 3764A

o Full 140 Mb/s error measy:

o Jitter generation and m went at 140 Mo
o Poriabile single-unit constructior

NTOIR S

HP 3764A

HP 3764A Digital Transmission Analyzer
The HP 3764A Digital Transmission Analyzer is Hewlett-Pack-

ard’s new product for analyzing the error performance of high speed
digital transmission systems. Three versions of the HP 3764A are
produced, each being designed to fulfill different operating require-
ments. This flexible approach allows the HP 3764A to provide sub-
stantial benefits in a wide range of applications, from design and
development to commissioning and maintenance.

o Standard HP 3764A — this is a dedicated 140 Mb/s digital trans-
mission analyzer with pattern generation, error detection and error
analysis capabilities. The error analysis provision includes error
performance measurements for testing the proposed Integrated
Services Digital Networks (ISDN).

e Multiple frequency version — option 001 instruments provide the
standard HP 3764A’s measurement capability at the four main
CEPT bit-rates of 2, 8, 34 and 140 Mb/s. This reduces the number
of test sets required in multiple frequency environments.

e Jitter version — in addition to the standard HP 3764A’s measure-
ment capability option 002 instruments also provide jitter genera-
tion and timing jitter measurement at 140 Mb/s. This offers a cost-
effective solution to 140 Mb/s testing requirements.

Specifications Summary

Generator Secticn

Clocks: internal clock 139.264 MHz; offset clocks + and — 15 ppm;
external clock 1 kHz to 170 MHz.

Data outputs: CMI format at 139.264 Mb/s; Binary RZ or NRZ
from 1 kb/s to 170 Mb/s, ECL levels, 75 ohm unbalanced.
Patterns: PRBS 22—1; WORD, 1 to 16-bit fully programmable;
ALT WORD, two 1 to 8-bit programmable words, crossover rate
controlled by external signal; AIS, “all ones” pattern.

Receiver Section

Recovered clock: 139.264 +3 Mb/s.

Binary clock: 1 kHz to 170 MHz.

Data inputs: 75 ohm Terminated mode: Monitor mode; Binary, RZ
or NRZ, ECL levels; External Error, ECL levels.

Measurements Performed

Error performance: % Availability, % ER <= N, % EFS.

Errors: Error Ratio, Error Count, Error Seconds, Error Free
Seconds.

Options Price
(Select one option only)

001: four internal frequencies. 8730
002: jitter generation and measurement at 140 Mb/s. $31E70
HP 37644 Digitai Transmissicn Analyzer $9.630
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Dedicated PCM/TDM Jitter Generator and Receiver

» Jitter generation and measurement on data and clock

» Jitter specifications designed to CCITT recommenda-
tion 0.171

e Transient-free sweeping of internal CCITT defined jit-
ter tolerance masks

HP 3785A (2048 8448, 34368 and, optionally, 25776 kHz)
CEPT

¢ Single portable unit for up to

Models 3785A, 37858

4 internal bit rates
e Built-in measurement filters t¢ CCITT recommenda-
tions

o Comprehensive jitter analysis against real-time and iit-

ter amplitude
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HP 3785B (DS-1, DS-1C, DS-2 and DS-3)
Bell

l DESIGNED FOR l
SYSTEMS

The HP 3785A /B Jitter Generator and Receiver is a dedicated jit-
ter measurement system for testing and evaluating the performance
of CEPT or Bell digital transmission terminal and link equipment up
to and including the third level (34368 kb/s or DS-3) in the digital
hierarchy. The HP 3785A /B can be used in production testing, field
installation and maintenance of the CEPT or Bell digital transmission
system including PCM/TDM transmission over cable, radio, satel-
lite, and fiber optic links. The principal application is thorough testing
to current CCITT Recommendations at each level in the digital hier-
archy.

In addition to providing a comprehensive measurement capability
which includes in-service jitter measurements, the microprocessor-
controlled Jitter Generator and Receiver is easy to use with ergo-
nomic layout of switches and connectors on the front panel. The
instrument is designed to interface fully with the HP-IB, allowing
bus-controlled operation and automatic measurement sequencing,.

The Jitter Generator may be used to phase modulate an internally
provided crystal clock, an externally applied ctock (at a nominal digi-
tal hierarchy bit rate) or an externally applied data stream. Sinusoid-
al modulation is provided by an internal synthesizer whose amplitude
and frequency can be set manually or swept, transient-free, through a
CCITT shaped jitter tolerance mask programmed into the instru-
ment. Alternatively, external modulating signals can be applied. The
amplitude of generated jitter in unit intervals (U.1.) pk-pk and the
frequency of internal modulation are in accordance with CCITT Rec-
ommendation 0.171 and are displayed on the front panel.

The modulated clock output can be applied to an external pattern
generator such as the HP 3780A, 3762A, 3781A or 3782B. For jitter
transfer function measurements, the CCITT standard 1000 repetitive
pattern is provided within the HP 3785A/B. In addition, for demul-
tiplexer jitter transfer function, jitter can be applied to an externally
applied data stream which has the necessary framing and justification
digits. Consult the data sheet for full technical specifications.

Consult the data sheet for full technical specifications.

Measurements
The Jitter Receiver offers six types of measurement:

e Absolute jitter amplitude in U.L. pk-pk

e Jitter peak, positive or negative

e Jitter hit count of the number of times received jitter exceeds a
user-defined hit threshold in U.L pk

e Jitter hit seconds count of the number of seconds in which one or
more jitter hits occur

e Jitter hit-free seconds count of the number of seconds which are
free of jitter hits

e Maximum absolute jitter amplitude in U.I. pk-pk is held during the
jitter analysis gating period

Simultaneous measurement of all six parameters is possible with
result display selection. In addition, the Receiver has a built-in inter-
val timer and real-time clock to allow measurements of jitter distribu-
tion against time to be made.

The measurements can be made on clock or data inputs with or
without internal filtering. Two high pass filters and one low pass filter
as specified by CCITT are provided for each of the four bit rates. In
addition, external filters can be connected between the demodulated
jitter output and the measuring circuitry input. The demodulated jit-
ter output can also be used to measure rms jitter amplitude on an
external voltmeter or to display jitter spectrum on an external analyz-
er.

The clock reference for the jitter measurements can be internally
derived from the applied data or clock via a narrow band phase-
locked loop or externally derived from an applied reference.

The data input allows out-of-service or in-service measurements.
The MON facility for in-service measurements has built-in addition-
al gain to compensate for the flat loss at the protected monitor points.
HP-1B Operation

The capabilities of the HP 3785A /B can be enhanced by using the

HP-IB to provide remote operation and automatic sequencing of re-
sults.

The HP-IB facility offers several principal features:

® Remote control of front panel switches and pushbuttons using pro-
gramming codes

® Control codes which are set to default values on power-on and can
be user-defined with the controller

® The ability to transfer all desired switch positions and masks onto a
tape memory and reloaded back onto the instrument at a later time

¢ Output of the result data to a printer (eg HP 5150A Thermal
Printer) or storage memory

Ordering Information Price
HP 3785A Jitter Generator and Receiver (CEPT) $11.960
HP 3785B Jitter Generator and Receiver (Bell) 13.930
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PCM/7TDM Accessories

[ﬁﬂ] Models 15507A, 15508B, 15508C, 15509A, 15509B, 15510A, 15511A, 15512A, 15513A, 15514A, 15515B, 15518A/B/C

HP 15509A

HP 155088

HP 15508C

HE 15507 A Isolator

This unit provides isolation from longitudinal voltages which may
appear on test connections to digital transmission equipment. It can
also be used when the ground potential of the test equipment is differ-
ent from that of the transmission equipment.

HP 155388 Converter {75\ unbal—110 Q bal)

This unit provides a nominal 110 € balanced interface conversion
from 75  unbalanced interfaces on digital test equipment. This is
required at the 1544 kb/s DS-1, 3152 kb/s DS-1C, and 6312 kb/s
DS-2 levels of North American digital transmission systems.

P 15508C Convertar {75 ) unbal—120 (! bal)

The HP 15508C provides a nominal 120 Q balanced interface con-
version from 75 Q unbalanced interfaces on digital test equipment.
This may be required at the 2048 kb/s primary multiplex levels of
European digital transmission systems.

HI* i15509A Amplifier

This unit is designed to provide sufficient gain on a digital signal
appearing at a standard digital equipment protected monitor point to
trigger the Error Detector input. This is required to monitor in-
service systems for code violations. Power for the HP 15509A is sup-
plied from the error detector front panel PROBE POWER socket.

HF 155038 Amplitier

The HP 15509B is similar to the HP 15509A except that it is in-
tended for operation at the DSX-1, DSX-1C, and DSX-2 monitor
points of North American digital transmission systems.

HP 15540A 75 ¢ Cable Accessory

The HP 15510A is designed to provide a protected monitor point to
the HP 15509A input. This allows the Error Detector to monitor in-
service systems (75 ) for code violations when the system monitor
point is unprotected.

HP 15571A 120 O Cable Accassory

The HP 15511A is designed to provide a protected monitor point to
the HP 15508C input and, subsequently, the HP 15509A input. This
allows the Error Detector to monitor in-service systems (120 Q) for
code violations when the system monitor point is unprotected.

HP 15513A

HP 15511A HP 15514A
HP 15512A HP 155158

HP 15512A Cable
The HP 15512A is a | m length of 600 Q balanced cable with a 3-
pin audio connector (Siemens type) at each end.

HP 15513A Cable
The HP 15513A is a 1 m length of 600 Q balanced cable with a
WECO 310 jack plug at each end.

HP 15514A Transit Case
The HP 15514A is a transit case with moulded foam inserts for
transporting the HP 3779 Primary Multiplex Analyzer.

HP 15515B Loop Holding Unit
Model 15515B is a loop holding unit which provides 24 mA loop
holding current sinking. It is supplied with WECO connectors.

15518A/B/C Loop Holding Accessory

Models 15518A/B/C are loop hold accessories designed to satisfy
the requirements of CCITT/Bell/Japanese network requirements
and work with voice frequency instruments such as HP 3776A, HP
3776B, 3776B Opt 002 respectively. Two separate loop holding cir-
cuits are provided, each of which can sink a choice of 24, 60 or
100mA, loop holding currents. Also, a butt-in (telephone handset)
can be connected to the HP 15518A/B/C to allow dial up of the re-
mote end of a test circuit.

Ordering information Price
HP 15507A Isolator §235
HP 15508B Converter (75 Q unbal-110 € bal) %205
HP 15508C Converter (75 Q unbal-120 Q bal) $185
HP 15509A Amplifier $310
HP 15509B Amplifier $265
HP 15510A 75 Q Cable Accessory $84
HP 15511A 120 ©Q Cable Accessory $150
HP 15512A Cable $75
HP 15513A Cable $60
HP 15514A Transit Case $535
HP 15515B Loop Holding Unit £290

HP 15518A/B/C Loop Holding Accessory 3430
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General Information: Radio and FDM Carrier System Testing

FDM System Measurements

Frequency Division Multiplex (FDM) sys-
tems are the traditional method of transmit-
ting a number of telecommunications
channels over a single wideband transmission
medium such as coaxial cable or microwave
radio, each channel being allocated a unique
part of the frequency spectrum. In narrow
satellite or radio channels there might be
only 12 or 24 telephone channels, whereas in
a high capacity 12 MHz or 18 MHz system
2700 or 3600 channels can be transmitted si-
multaneously.

Hewlett-Packard supplies a comprehen-
sive range of manual and automatic test-
equipment, summarized in the table below,
for FDM baseband, microwave radio and
satellite systems.

FDM Measurements

The HP 3586A/B Selective Level Meter
(SLM) and its companion Synthesizer/Level
Generator the HP 3336A/B are specifically
designed for manual measurements in manu-
facture, installation and maintenance. Both
instruments incorporate synthesizer tuning
for stability and resolution and provide abso-
lute level accuracy of +0.2 dB (SLM) and
+0.15 dB (Generator). The HP
3586A/3336A combination is optimized for
testing to CCITT standards and the HP
3586B/3336B to Bell or North American
standards.

Both HP 3586A /B and HP 3336A/B are
HP-IB programmable and can be combined
into a low-cost system with the HP-85F Per-
sonal Computer. This system, the HP
3046A /B, is simple to use and enables auto-
matic multiple measurements and sequences
to be set up using the stored FDM plans. Up
to four test points can be accessed by means
of an HP 3755A Access Switch Controller
and HP 3754A Access Switch.

The HP 3746A SLMS, developed from
the HP 3586A/B, has been optimized for
FDM maintenance measurements, particu-
larly in automatic network monitoring sys-
tems. Its built-in “intelligence” enables high
speed scans of FDM signals using the inter-
nally stored FDM plans and limits which
check for unacceptable levels. Group power
measurements and hot-tone search provide
rapid detection of high level signals (see Ap-
plication Note AN 323). The HP 3746A has
a built in access switch controller (similar to
the facilities of the HP 3755A Access Switch
Controller) to provide low-cost system inte-
gration with the HP 3754A, 3756A and
3757A Access Switches. The inter-

nal real-time clock allows limit violations to
be logged on an external printer with the
time of occurrence. All these facilities are
available from the keyboard or program-
mable from a system controller.

The performance objectives for present
day networks, and customer expectations,
particularly business customers and data
users, demand rapid fault location and analy-
sis of system degradation. Hewlett-Packard
offers two automatic monitoring systems
designed round the HP 3746A SLMS: the
HP 370508 system based on the HP 1000 A-
Series Computer, and the HP 370518 based
on the HP 98168 Personal Technical Com-
puter. The HP 37051S is a low-cost measure-
ment system for smaller networks providing
control of up to six remote measurement sub-
systems, each with up to 45 access points.
The software on the HP 9816S stores data-
base informatton on the test points and al-
lows a surveillance routine to be run continu-
ously using sequence files. These can be
interrupted at any time for demand measure-
ments.

The computer-based HP 37050S system
has all of these features and in addition can
control up to 16 remote subsystems per com-
puter and provides comprehensive data re-
duction and results reporting — for the
larger system this is essential. The computer
utilizes powerful Real-Time Executive
(RTE) Operating System Software, so (un-
like the HP 37051S) can provide simultane-
ous measurements at multiple sites and can
support several users at local or remote ter-
minals. The HP 370508 can be readily ex-
tended to cover a very large network by
linking computers using DS/1000-IV Net-
work Software.

Analog Radio Measurements

Radio measurements divide into two cate-
gories, qualitative baseband measurements
and analytical IF and RF transmission mea-
surements. [F transmission measurements,
including group delay, amplitude flatness,
differential gain and linearity, are used main-
ly for troubleshooting. The Hewlett-Packard
Microwave Link Analyzers (MLAs) are
equipped to make the full range of these
measurements at 70/140 MHz IF (HP
3711A, 3712A). They are well established
products with a very good reputation for reli-
ability and accuracy essential for examining
individual sections of the radio. Interpreta-

MAINTENANCE,
MONTORG INSTALLATION MANUFACTURE
FOM Mo HP 358647B, HP 35860/B. HP 3586478,
Measurements 3336AB 2236A8
HP 3046A/B,
Automatic HP 304648, 37464 HP 304608
336AB
) HP 370505,
Surveillance 370515 — —

tion of MLA measurements and the relation-
ship to white-noise testing is covered in Hew-
lett-Packard Application Note ANI175-1,
“Differential Phase and Gain at Work™.

These MLA transmission measurements
can be readily extended to RF interfaces us-
ing the high-performance HP 3730B Down
Converter, and the HP 8620C Up Converter
Simulator. In both these instruments the dif-
ferent microwave bands are covered by a
range of plug-ins.

Baseband qualitative measurements such
as white noise (NPR) testing can be carried
out at [F interfaces using the HP 3717A 70
MHz Modulator/Demodulator. This is a
compact, high-performance unit incorporat-
ing selected pre- and de-emphasis networks
to CCIR and Bell standards.

Digitai Radio Measurements

In common with other digital transmission
systems, the overall performance measurement
for digital radio is the bit-error-ratio (BER)
performance (see page 143). To check the ra-
dio fade-margin, the carrier to noise ratio
(C/N) is artificially degraded by adding noise
and the BER is measured to plot the classical
BER vs. C/N curve. The new HP 3708A
Noise and Interference Test Set has been
designed for this application and the test can
be automated using the HP 3708S system op-
erating on the HP 9816S Personal Technical
Computer. Transmission impairments such as
amplitude response and group-delay in the IF
and RF sections can be evaluated with the HP
Microwave Link Analyzers in the same way as
analog radio.

NEW: |-G Tutor, A Highly-Fiexible
Training Too! For Digital
Communications

Imagine a practice “software workbench”
which simulates a full digital communica-
tions system from voice channel through
transmitter and on through demodulation. I-
Q TUTOR runs on HP 9000 Model 216 or
236 Desktop Computers to display
waveforms for modulations from BPSK to 16
QAM, and leads the user through various
real-time tradeoffs of filter factors, S/N ra-
tios, path fades, and non-linear performance
of the high power amplifier. Ask for HP
11736A data sheet for a full description.
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Typical display shows system schematic
and waveforms through the system.
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Selective {.evel Measuring Set, HP-IB CRT Display

Models 3746A, 37461A

sraents on freguency division

0, cha nel and (optionally) group
fed neise easurements

stored ‘requency plans with com-
te stored limits
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HP 3746A

| DESIGNED FOR I
SYSTEMS

HP 3746A Selective Level Measuring Set

(50 Hz to 32 MHz)

The HP 3746A Selective Level Measuring Set (SLMS) is designed
to make fast, accurate selective level measurements. A built-in fre-
quency synthesizer gives accurate, stable tuning to the precise fre-
quency at which the measurement is to be made. The HP 3746A can
be tuned over its frequency range (50 Hz to 32 MHz) with a resolu-
tion of 1 Hz.

The SLMS measures true rms power between +20 dBm and —120
dBm with 1 dB, 0.1 dB, or 0.0] dB resolution. Fully auto-ranging
attenuators and amplifiers simplify operation further by eliminating
the need to set attenuators and add meter readings. Measurement
results are automatically displayed to the selected resolution, in dBm
or dB relative terms, on an LED display. The absolute accuracy of the
measurement over wide level and temperature ranges is < =0.25 dB.

Many benefits are derived from the purpose designed filters con-
tained in the SLMS. The 38 Hz pilot filter has a flat top over 22 Hz,
necessary for automatic tuning, and achieves high out-of-band rejec-
tion so that, for example, carrier leak can be measured on active sys-
tems. The channel filter is a flat-topped 3.1 kHz filter which can be
used for measuring all signals in the voice channel and provides high
out-of-band rejection. Optional weighted filters are available to make
either true ‘C’-message or CCITT psophometrically weighted noise
measurements. These options also provide the following voice channel
impairment measurements: single level impulse noise, phase jitter and
noise-with-tone measurement. A 48 kHz filter for group power mea-
surements is available by option to facilitate fast location of high level
signals on a multiplex.

The HP 3746A is internally controlled by a microprocessor which
provides many ease-of-use and time-saving features. As well as tuning
exactly to an entered frequency, the SLMS can refer to CCITT or
Bell multiplex frequency plans in its memory and automatically tune
to the correct frequency at any level in the multiplex. Other frequency
plans, as used for example on submarine cable or satellite links, can
be installed to special order. Also, up to 145 unrelated frequencies can
be stored in non-volatile memory and the SLMS programmed to scan
through these frequencies. The comprehensive FDM plan and fre-
quency storage capability of the SLMS eliminates the need for the

e Built-in access switch conirolier, resi-time clock and
frequency counter

o HP-IB controlier ‘or ex
sizer and companion

e Versatile, efficient remate sys
controlied HP-1E systems

operator to refer to FDM plan charts and tables. The SLMS can au-
tomatically step through pilots and supervisory tones, channels, group
powers, carrier leaks, etc, across the baseband of a multi-
plex—comparing levels with pre-determined alarm limits and provid-
ing a print-out of limit violations on a separate printer. 250 pilot
measurements can be made in about 2 minutes and 2700 channel
powers can be measured in about 5 minutes.

Control of test point selection is provided by means of a built-in
Access Switch Controller. This performs a function similar to the HP
3755A Switch Controller: control of HP 3754A, 3756A, or 3757A
Switches to select 1 from a possible 1000 RF outputs. A 3-digit dis-
play on the SLMS front panel indicates the selected port. Another
useful feature is the SLMS’s integral Real-time Clock which can dis-
play time or date and holds the correct time even when the SLMS is
switched off. If a printer is connected to the HP 3746 A via the HP-1B,
the SLMS can be configured to output measurement results to the
prir(ljter together with the date and time at which each measurement is
made.

The HP 3746A is fully programmable via the HP-IB, and can itself
assume the role of system controlier. In this mode, selectable by a rear
panel switch, the SLMS can control a tracking Frequency Synthesiz-
er (HP models 3330B, 3335A, 3336A /B are compatible), a 20- or 80-
column Printer (for example, HP 5150A or 2631B), and a HP
37461A CRT Display. It is thus possible to assemble a self-contained
test station for network maintenance and surveillance.

HP 37464 Options Prices
001: Siemens series 1.6/5.6 mm 75 Q connectors NC
005: WECO 477B/223A (equivalent) connectors 563
011: 48 kHz group filter $495
012: tracking generator 279
014: high stability frequency reference $390
015: channel impairments—CCITT 5375
016: channel impairments—North America PRI
907: front handle kit 574
908: rack flange kit 542
909: rack and handle kit 599
910: extra set of manuals £190
HP 3746 A Seleciive Leve! Maosuring Set 313,710

HP 37461A Display

The HP 37461A Display 1s a CRT-based display unit with integral
processor and HP-IB interface. Under control of the HP 3746A
SLMS, a graticule with labelled frequency and level axes is displayed
and up to 256 measurement results can be plotted. This type of visual
presentation enables speedy assessment of overall traffic loading,
identification of spurious signals and detection of high level users.

For user convenience, both axes are labelled with values relating to
the current measurement: the level (Y) axis is labelled with the upper
limit, reference level and lower limit values (in dBm) calculated from
the values held in the corresponding SLMS registers, while the fre-
quency (X) axis is labelled with the start frequency and stop frequen-
cy for the current measurement scan.

HP 374614 Options Prices
907: front handle kit 571
908: rack flange kit 587
910: extra set of manuals <15
HP 274614 Display 33,490
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Access/Distribution Switches and Controlier. 51.MS Accessories
Models 3754A, 3755A, 3756A, 3757A, 15580A, 15581B, 15582A, 15589A

b nputs/ouiputs
switches (o allow seiection from

sroutpiats
farent Switches for the most cost-effective solu-

i

§ 6UDUUDOUOY ¢
HP 3754A
HP 3756A

iP-IB

SYSTEMS

HP 3755A

The HP 3754A, 3756A and 3757A Switches and the 3755A Control-
ler have been developed to meet the requirements of four main areas.
1. Frequency Division Multiplex (FDM) system surveillance and
maintenance—the Switch arrangement is used in conjunction
with a Selective Level Measuring Set (SLMS), such as the HP
3746A, to monitor pilot and traffic levels at various points in the
multiplex. The HP 3746 A SLMS can control the Access Switch-

es directly without needing the HP 3755A Controller.

2. Production testing—where automatic selection or distribution of
RF signals is required.

3. IF access and distribution—70 MHz IF signals can be switched
using the HP 3756A for connection to the HP 3717A 70 MHz
Modulator/Demodulator.

4. Access and distribution of digital communications signals up to
34 Mb/s (CEPT) or 44.7 Mb/s (DS-3).

HP 375425 25 MHz Access Swilch

The HP 3754A 25 MHz Access Switch is an ac-coupled, uni-direc-
tional, ten-input switch with a frequency range from 10 kHz to 25
MHz. The HP 3754A incorporates a virtual-ground amplifi-
er—giving an insertion loss of <=+0.1 dB from 50 kHz to 20 MHz and
high isolation across the whole frequency range. The isolation be-
tween any unselected input and the output is >>85 dB and the isolation
between any two inputs is >90 dB. In addition, pre-set gains of 1,2
and 3 dB are internally selectable to compensate for losses in cables
and equalizers.

HP 37564 90 MHz Bi-directional Switch

The HP 3756 A 90 MHz Switch is a de-coupled, bi-directional, ten-
way switch with a frequency range from dc to 90 MHz. The HP
3756A offers isolation of >80 dB between channels, and >75 dB be-
tween unselected input and output ports. It has an insertion loss of 1
dB with a flatness of <+0.2 dB and >28 dB return loss.

HP 3757A 8.5 MiHz Access Switeh

The HP 3757A 8.5 MHz Access Switch is a low-cost, ac-coupled,
uni-directional, ten-input switch with a frequency range of 10 kHz to
8.5 MHz. An option provides expanded frequency range from 200 Hz
to 8.5 MHz. The HP 3757A has an insertion loss <0.1 dB from 10
kHz to 4 MHz and isolation of >95 dB between channels. In addition,
pre-set gains of 1, 2 and 3 dB are internally selectable to compensate
for losses in cables and equalizers. (The HP 3757A is powered from a
+15 V dc supply.)

HP 3755A Switch Controfier
The HP 3755A Switch Controller has a small, easy-to-operate key-
board with a 3-digit LED display to denote the input or output select-

e Switches controliable from =4:* 37554 Switch L ontrot-
ler or HP 3746A SLMS

e Remote input selection v sirng =7 [z (HP 27554 o
3746A)

e 75 Q termination of unseiected ports

abnaonoooe Y

HP 3757A

[EREE

ed. Each Switch (HP 3754A, 3756A or 3757A) is given a I-digit
code, to select the required port from up to 1,000.

The HP 3755A Switch Controller can be remotely controlled over
the Hewlett-Packard Interface Bus (HP-1B) by a desk-top computer.
If the HP 3746A is used as Switch controller, similar principles apply.

Active and Passive Probes

Models HP 15580A and 15581B High-lmpedance Probes are used
with the SLMS for bridging measurements. The HP 15580A is an
“active” device powered from the SLMS having an insertion loss of 0
dB. Model HP 15581B is a passive probe having an insertion loss of
20 dB. The HP 15581B can also inject signals from a Level Generator
at points where a high impedance source is required.

Specifications
Parameter HP 155804 HP 155818
Frequency Range 20 kHz to 25 MHz 10 kHz to 25 MHz
Insertion Loss 0dB +0.2 dB 20 dB +0.2 dB
{50 kHz to 20 MHz) (50 kHz to 20 MHz)
Tapping Loss <0.15dB <0.25dB
| (in 750 system) (50 kHz to 20 MHz) (50 kHz to 20 MHz)

Return Loss Kit

Model HP 15582A Return Loss Kit, with a suitable Level Genera-
tor, allows the SLMS to make return loss measurements from 10 kHz
to 25 MHz.

Instrument Cart
HP Model 15589A is suitable for transporting the SLMS and its
auxiliary equipment.

Ordering Information Price
HP 3754A 25 MHz Access Switch ERRIL
HP 3755A Switch Controller 5160
HP 3756A 90 MHz Bi-directional Switch L7 Q40
HP 3757A 8.5 MHz Access Switch VR
HP 15580A Active Probe LA
HP 15581B Passive Probe
HP 15582A Return Loss Kit 070
HP 15589A Instrument Cart NN

o
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FDM Network Monitoring Systems
Models 370508, 37051S

s Automated FDM network monitoring
o Muitipie remiote SLMS control
e Integral CCITT and Beli FDM plans

HP 37050S

The HP 37050S and 37051S provide the ability to monitor continu-
ally both Bell and CCITT Frequency Division Multiplex (FDM) net-
works.

These systems allow faults or deteriorations within an FDM net-
work to be isolated and rectified in the shortest possible time. The HP
37050S has been designed to meet the demands of large, high capaci-
ty FDM networks, whereas the HP 37051S provides a low-cost solu-
tion for small FDM networks.

System Structure

Both systems use the extensive measurement capability and built-
in intelligence (including FDM plans) of the HP 3746A Selective
Level Measuring Set (SLMS). Expandable access switching arrange-
ments using HP 3754A (25 MHz) or HP 3757A (8.5 MHz) switches
enable each SLMS to monitor at a number of test points.

Both systems employ specialized software packages to control their
operation and provide data base information, measurement routines
and dedicated control software (e.g. time-scheduling routines).

Data Base Assistance

The HP 37050S and 370518 both incorporate a system data base
to simplify system operation. Information detailing the required mea-
surements and the test points at which they should be performed (e.g.
test level, gain parameters) need only be entered once initially. This
information is available to both the computer or manually initiated
automatic measurements.

Comprehensive Measuremants
Measurements supported by the systems include:
Pilots
Carrier Leaks
Noise (Intersupergroup Slot, Channel)
Power (Broadband, Channel, Group, Supergroup)
Tones (Test, Signaling)
Fast High Level Searches (FDM, Spectrum)
Channel Impairments (Phase Jitter, Impulse Noise, Noise with
Tone) — HP 370508 only

s Flexible configurations
s Fast, accurate measurements
e Concise result presentation

HP 37050S FDM Network Monitoring System

The HP 37050S is a flexible, automatic measurement system for
use in the commissioning, monitoring, fault-finding and maintenance
of FDM transmission networks.

The System operates under the direct control of an HP1000 A-
Series Computer system which gathers measurement data concur-
rently from remote SLMS-based instrument subsystems. Up to 16
remote subsystems can be continuously monitoring network perform-
ance. Specialized result modes are provided that reduce the mass of
data available to only that which is really relevant.

A number of User Terminals (VDU/keyboard) can be added to the
HP 370508 to provide direct on-demand control of all measurements
(e.g. for on-the-spot investigations of problems highlighted during au-
tomatic monitoring).

HP’s Distributed Systems Network Software, DS/1000-1V, can be
incorporated to allow two or more computer systems to be linked to-
gether. This facility enables an HP 370508 system to be expanded
beyond 16 SLMSs.

HP 37016A FDM Network Monitoring Software

The HP 37016A Software is the power behind the HP 37050S and
is used to control all the operations of the FDM Network Monitoring
System. The software includes measurement programs and function-
al tests for verifying that the instruments at the remote sites function
correctly.

HP 37051S FDM Measurement System

The HP 370518 is the ideal answer for the operator of a small
FDM network who wishes to make measurements quickly at several
remote, possibly unmanned, FDM installations and present the infor-
mation obtained at one central location.

This system operates under the control of an HP 9816S Personal
Technical Computer that provides sequential control of up to 6 re-
mote SLMS:s. Surveillance sequences can be created in which all the
SLLMSs are controlled in succession. User initiated measurements,
temporarily interrupting any surveillance sequence, can be made to
investigate a problem highlighted by surveillance.

HP 370518 operators retain the ability to later expand their moni-
toring system to the HP 37050S as their networks grow or needs
change.

HP 37014B FDM Measurement Software

The HP 37014B Software controls the HP 37051S system provid-
ing measurement programs and also functional tests for verifying that
the instruments at the remote sites function correctly.

Table 1. Monitoring Systems Summary

HP 370508 HP 37051$

{connious and e scheld) YES VS
Measurements on-demand YES YES
Result storage capability YES YES
Maximum number of supported SLMSs 16 6

per controller (simultaneously) |  (sequentially)
Maximum number of test points per SLMS 999 45

User Terminals YES NO

Support Services

Full training programs for the HP 37050S and 370518 are availa-
ble. All the individual components that make up these Systems
(excluding data links) are designed and manufactured by Hewlett-
Packard and are backed up by HP’s worldwide support.
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Microwave Radio Noise and Interference Measurement System

HP 3708A

* Highly accurate wideband noise source covers all
common microwave link IFs

e Tracking mode maintains constant C/N ratio under
carrier fading conditions

e Broadband interference facility, with or withcut noise
injection, stresses the radio deterministically

HP 3708A

SYSTEMS

HP 3708A Noise and Interference Test Set
The HP 3708 A Noise and Interference Test Set offers an accurate,
yet simple, method of simulating microwave radio fade conditions.
Designed for operation in the IF section of a digital or FM microwave
radio, HP 3708A will add calibrated levels of white noise and /or in-
terference signals to the radio IF carrier. A built-in power meter and
microprocessor control enables the radio IF carrier power to be sam-
pled by the HP 3708 A at the point of noise injection and the noise
density adjusted automatically to maintain a constant carrier to noise
ratio even in the presence of receiver carrier level variations. A sim-
ple, yet powerful interference test facility is also included in the HP
3708A, allowing an external broadband signal to be mixed with the
radio IF carrier along with/instead of the injected noise. Additional
capability provided within the instrument includes
o True RMS IF power meter
e High stability 0 dBm reference tone
o Direct noise bandwidth measurement.

HP 3708A Specifications Summary

Noise Generation

Outputs: “Noise only” or “noise + carrier (+ auxiliary interferer if
desired)”.

Absolute accuracy of noise power: + 0.25 dB in range +6 to —10
dBm at 23 + 3°C.

Accuracy of carrier to noise power ratio: = 0.35 dB over range:
C=+1to—-5dBm,C/N = 10t0 30 dB.

Maximum noise power output: +6 dBm “noise only” output.
0 dBm “noise + carrier” output.

Band-limiting filters: four fixed internal filters plus external filter
facility with range 10 - 200 MHz.

Interference Signal Inputs

Auxiliary Interferer (i.c., in addition to Noise Injection)

Input: Broadband (10 to 200 MHz) fixed loss path (typically 15 dB)
to LF output.

Interferer Only (i.e., Instead of Noise Injection)

Input: Broadband (10 to 200 MHz), acceptable signal level typically
—30 dBm. Injection level determined by HP 3708A.

Accuracy of C/I power ratio: + 0.35 dB in range C = +1 to -5
dBm, C/I = 10 to 30 dB, 23 + 3°C for 70, 140 MHz (+ 10 MHz)
interferer.

Power Measurement

Absolute Accuracy: = 0.05 dB at 0 dBm 23 + 3°C, 70/140 MHz
after calibration using internal reference tone.

Resolution: 0.01 dB.

Options

Std: Signal connectors impedance, 75 ohms nominal unbalanced to
GND. Reference tone oscillator frequency is 70/140 MHz.

001: Signal connectors impedance, 50 chms nominal unbalanced to
GND.

Special Options: Reference tone oscillator frequencies, other than
the standard values, are available on a special order basis.

HP 3708A Noise and Interference Test Set $13,400

Models 3708A, 3708S

HP 3708S

e Data base recall and eciting cf system setup paraime-
ters and measurement results

+ Extensive graphics capability facilitates operation and
measurement interpretation

e Complete range of Hew:ett-Fackard HP-IB compatible
bit error ratio test sets cupported

HP 3708S Noise and Interference Measure-

ment System

The HP 3708S system enables computer-controlled automatic
measurements to be made of microwave radio performance under
simulated flat-fade conditions. The measurements are centered
around an HP 3708 A Noise and Interference Test Set to simulate flat
fade (and/or interference) conditions with additional pattern genera-
tor and error detector to provide and monitor a known test pattern.
All instruments are controlled by a single HP 98168 desktop comput-
er via the HP-IB interface including extra configurable peripherals
such as printer and pen plotter. The system is capable of performing
BER versus C/N measurements both in the tracking and non-track-
ing modes of the HP 3708 A, with the optional presence of interfering
signals. Measurements of BER vs. Carrier/Interference ratio’s are
also supported. Versions of the HP 3708S system software (HP 3708)
exist to support all current Hewlett-Packard bit error ratio test sets
with HP-IB capability. The HP 3708S system is intended for produc-
tion and maintenance where speed of testing, hard copy results and
ease of use are all important factors.

HP 3708S System Configuration Summary
The HP 3708S system configuration basically consists of the fol-
lowing (plus miscellaneous accessories):

Controller Price
HP 9816S Desktop computer (includes 512 kbytes of S50
standard RAM, RAM-based BASIC and internal HP-
IB interface).
Plus: HP 98624A HP-IB plug-in module.

HP 9122D dual 3.5 in. disc drive.

Noise and interference Tex{ Set
HP 3708A Noise and Interference Test Set.

Bit-Error-Ratio Testers
HP 3781A/3782A Pattern Generator and Error Detec- RIS
tor.

HP 3781B/3782B Pattern Generator and Error Detec-
tor.

HP 3764A Digital Transmission Analyzer.

Hard Copy Peripherals
HP 82906A Printer.
HP 7470A Plotter.

System Software

HP 37080A for use with HP 3781A /3782A.
HP 37080B for use with HP 3781B/3782B.
HP 37080C for use with HP 3764A.

va
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Selective Level Meter and Synthesizer
Models 3586A/B & 3336A/B
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The HP 3586A/B Selective Level Meters and HP 3336A/B
Tracking Synthesizers offer the high performance necessary to meet
the demanding requirements in the design, manufacture, commis-
sioning and maintenance of Frequency Division Multiplex (FDM)
systems. The HP 3586 and HP 3336 “A” models meet CCITT re-
quirements, and the “B” models meet North American (Bell) stand-
ards. Both are fully programmable over the HP Interface Bus. The
HP 3586A & B Selective Level Meter provides a unique combination
of features, including wideband power and optional telephone impair-
ment measurement of impulse noise, phase jitter, noise with tone, and
signal-to-noise with tone ratio. The HP 3586A & B’s wide frequency
coverage to 32.5 MHz allows measurements to be made at
both voice channel and carrier frequencies. Microprocessor control
adds many ease-of-use features such as amplitude offset measure-
ments of tone and noise level in units of dBmQO, dBrnCO, or dBpWO.
Convenience features include simultaneous analog and digital level
displays, precise frequency setting with HP’s fractional N synthesized
local oscillator, accurate frequency counter and tone measurements
with automatic channel alignment for 800 Hz (CCITT) or 1004 Hz
(Bell) test tone or carrier frequency reference.

The HP 3336 A/B Synthesizer/Level Generator is an excellent
precision tracking signal source for the HP 3586A and B Selective
Level Meter. When the Selective Level Meter and Synthesizer are in
the tracking mode, the frequency of the synthesizer is automatically
set to the frequency of the SLM. Frequency overage is 10 Hz to 20.9
MHz, making the HP 3336 A and B useful for telephone circuit loop
testing on most FDM systems, transfer function and distortion mea-
surements in telecommunications manufacturing.

Carrier Frequency and Voice Channel

The HP 3586A & B can make both carrier frequency measure-
ments to 32.5 MHz and voice channel measurements from 50 Hz to
100 kHz.

You can measure tone levels, idle channel noise or weighted noise
at voice channel, then compare at carrier frequency.

Transmission Impairments

The Transmission Impairments capability permits phase jitter,
weighted noise, noise-with-tone, signal-to-noise-with-tone ratio, and
single level impulse noise measurements. The HP 3586A’s capability
to make these transmission impairment measurements at both FDM
voice channel and carrier frequencies is unique.

Frequency and Amplitude Precision

The HP 3336 A /B provides frequency resolution of one microhertz
(.000001 Hz) up to 100 kHz and one millihertz (.001 Hz) to 20.9
MHz. Level accuracy is +.15 dB at full output over the full frequency
range with +.12 dB optional. Harmonic levels are more than 60 dB
down up to 1 MHz and more than 50 dB down up to 20.9 MHz,
performance not previously available in a synthesizer.

. B mOEn®
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HP 3336A Synthesizer/Level Generator (CCITT)

FDM Testing

The flexible output section allows different connectors to be provid-
ed either by option or special request. Frequency entry is accom-
plished by keyboard or analog control for manual tuning or frequency
stepping of any digit.

The Amplitude Blanking feature allows testing of operational
FDM systems without disturbing adjacent channels while the fre-
quency is changed. The output is blanked to less than —85 dBm until
the next desired frequency is reached.

General Purpose Features

The HP 3336 A/B Synthesizer provides wide band sweep capabil-
ity—sweep the full frequency range (or as little as two microhertz),
log or linear, single or continuous. Single phase lock loop design
means the sweep is phase continuous and you can modulate with AM
to 50 kHz or PM to 5 kHz. Ten storage registers can be used to keep
different test settings available for repetitive test. All necessary func-
tions on the HP 3336 A/B can be remotely programmed by HP-IB
control for automatic testing.

Designed-in Serviceability

The HP 3586 A/B Selective Level Meter and the HP 3336 A/B
Synthesizer /Level Generator have been designed for reliable opera-
tion and excellent accessibility with many useful service features.

North American (Bell) and CCITT Requirements

The HP 3586A & B Selective Level Meter and HP 3336 A & B
Synthesizer/Level Generator are designed to meet most world-wide
connector and impedance requirements for both carrier and voice
channel measurements. Special or regional connectors can be provid-
ed by option or special request.

Input Configuration

CCITT Requirements
HP 3586A SLM 75 0/10 kg Unbalanced
150 2, 600 /10 kQ Balanced
HP 3336A Synthesizer 75 £ Unbalanced

150 €, 600 © Balanced

North American (Bell) Requirements

HP 35868 SLM 75 /10 k2 Unbalanced
124 ©, 135 Q, 600 9/10 k0 Balanced
HP 3336B Synthesizer 75 © Unbalanced

124 ¢, 135 ©, 600 € Balanced

Fully Programmable

HP-IB control is standard, allowing automatic operation to be con-
trolled by a desktop calculator such as the HP Model 85B, HP
9816A, Series 200, or by a main frame computer, such as the HP
1000. FDM tests such as surveillance can be made from a remote
location to reduce maintenance costs and increase troubleshooting ef-
ficiency. See page 159 for information on HP 3046 A/B sclective level
measuring system.

High Impedance Accessory Probes

Models HP 15580A and HP 15581B unbalanced high impedance
probes and model HP 15576A balanced high impedance probe are
available for use with the HP 3586A/B to facilitate bridging mea-
surements.



Frequency

Signal
Input

75 Q Unbalanced

HP 3586A HP 3586B

50 Hz to 32.5 MHz

124 Q Balanced

4 kHz to 10 MHz

135 @ Balanced

4 kHz to 1 MHz

150 Q Balanced

4 kHz to 1 MHz
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Intermodaulation distortion: 60 dB below full scale, 200 Hz to 50
kHz offset; 70 dB below full scale, 50 kHz to 1 MHz offset.
Wideband power accuracy: after calibration, 100 dB range, aver-
aging on, —45 to +20 dBm.

600 Q Balanced 50 Hz to 108 kHz

The 124 Q, 135 Q, 150 © and 600 © inputs are usable over wider
frequency ranges, but are not specified in under and overrange opera-
tion.

Frequency resolution: 0.1 Hz.
Center frequency accuracy: +1 x 1075 /year (2 x 1077 /year with

option 004).

Counter accuracy: 1.0 Hz in addition to center frequency accura-
cy for signals within the 60 dB bandwidth of the IF filter chosen or
greater than —100 dBm (largest signal measured).

Frequency display: 9 digit LED.

Selectivity
3 dB Bandwidth, +10%

HP 3586 (CCITT) HP 35868 (N. American)
20 Hz 20 Hz
400 Hz 400 Hz
3100 Hz 3100 Hz
Psophometric C-Message
Noise Weighting Noise Weighting

Adjacent channel rejection: 75 dB minimum at +2850 Hz, 3100
Hz BW.
Passband flatness: +0.3 dB.

Amplituds

Measurement range: +20 to —130 dBm.

Amplitude resolution: .01 dB.

Level accuracy: 10 dB autorange, low distortion mode, after cali-
bration. 20 Hz and 400 Hz BW below —80 dBm.

75 Q Input

+20

0
Input Level + .40 dB +.20 dB +.25 dB
dBm
-80
+.95 dB +.75 dB
—100 T

200 Hz 20 kHz 18 MHz 32.5 MHz

124 Qinput (HP 35868B): 0.8 dB, 4 kHz 10 10kHz; +.35 dB, 50 kHz 10 5 MHz; +.50 dB, 10 kHz to 50
kHz, and 5 MHz to 10 MHz for +20 to 80 dBm.

135 0/150 Rinput (HP 3586A or B): 0.6 dB, 4kHz to 10 kHz; +.35 dB 50 kHz to 1 MHz, +.50 B 10
kHz to 50 kHz for +20 to —80 dBm.

600 Q input (3586 A/B): +.35 dB 200 Hz to 108 kHz for +20 to —80 dBm.

Level accuracy:100 dB range (after calibration): add correction
to 10 dB auto-range accuracy for dB below full scale. (Not required
when in 10 dB autorange).

dB Below Full Scale Accuracy Correction

+2.0d8 +1.0dB +2.0 dB
200 Hz 20 kHz 10 MH:z 32.5 MHz
Noise Floor (full scale seiting - %5 to - 120 diirm)
Frequency Bandwidth Noise Level
100 kHz to 32.5 MHz 3100, 1740, 2000 Hz -116 dBm
20 Hz, 400 Hz -120 dBm
10 kHz to 100 kHz All -105 dBm

The noise floor for full scale settings of —~30 to +24 dBm will be 80
dB below full scale for >100 kHz, or 60 dB below full scale for <100

kHz.

Signal inputs

HP Model Impedance Frequency Mating Connector
3586A 75 ohms unbalanced 50 Hz to 32.5 MHz BNC
150 ohms balanced 4 kHz to | MHz Siemens 3-prong
600 ohms balanced 50 Hz to 108 kHz 9 Rel 6 AC
35868 75 shms unbalanced 50 Hz to 32.5 MHz WECO 439/440A
124 ohms balanced 4 kHz to 10 MHz WECQ 4434
135 ohms balanced 4 kHz to 1 MHz WECO 241A
600 ohms balanced 50 Hz to 108 kHz WECO 310

0to 20 dB
-20 to 40 dB
-40 to -80 dB

+25dB
+.50 dB
+2.0dB

Dyr.armic Range
Spurious Responses

Image rejection (100-132 MHz): —80 dBc.
IF rejection: 15625 Hz, —80 dBc¢; 50 MHz, —60 dBc.

Non-harmonic spurious signals:
Hz to 1600 Hz offset, —75 dBc.

Distortion

>1600 Hz offset, —80 dBc; 300

Harmonic distortion: —70 dB below full scale (>4 kHz on 75 Q
and 600 Q inputs), low distortion mode.

Connector Options
Opt 001 (HP 3586A): 75 ohms mates with Siemens 1.6/5.6 mm
coaxial.
Opt 001 (HP 3586B): 75 ohms mates with WECO 358A.
124 ohms mates with WECO 372A.
(Contact local sales office for other special connectors.)
Return loss: —30 dB (50/75 @); —25 dB (600 Q).

Balance
Input Frequency Balance
1249 10 kHz to 10 MHz -36 48
135Q0r 1500 10 kHz to 1 MHz -36 dB
6000 50 Hz to 108 kHz -40 ¢B

Demodulated Audio Outpu#
Output Level: 0 dBm into a 600 Q load, adjustable.
Qutput Connector: mates with WECO 347A.

HP-IB Interface Functions: SH1, AH1, Té6, TEO, L4, LEO, SR1,
RLI1, PPI, DC1, DTI, Ci, C3, C28.

Additional Options

HP 3586A (CCITT)
Opt 001: 75 Q input connector option. Siemens 1.6/5.6 mm coaxial
connector replaces BNC.
Opt 004: High Stability Frequency reference 10 MHz oven stabi-
lized reference oscillator improves frequency stability to +2 x
1077 /year.

HP 3586B (N. American)
Opt 001: 75 @ and 124 @ input connector option. Changes 75 ©
input connector to mate with WECO 358A and 124 Q input to mate
with WECO 372A.
Opt 004: High Stability Frequency reference. Same as Opt 004-
HP 3586A.

Auxiliary Signal Inputs/Outputs

Tracking generator: 0 dBm rear panel tracking output.
External reference input: | MHz, 10 MHz or sub-harmonic input.
Reference output: 10 MHz, +8 dBm output.



@A

TELECOMMUNICATIONS TEST EQUIPMENT

Selective Level Meter/Synthesizer
Models 3586A/B and 3336A/B (cont.)

Probe power: front panel dc output for HP active high impedance
accessory probes.

HP-IB Interface Functions: rear panel interface meeting IEEE 488-
1978 for remote operation. Used for tracking synthesizer interface.
SHI, AH1, T6, L3, SR1, RL1, PPO, DCI, CO, E1.

Additional outputs: rear panel demodulated audio; phase jitter
meter.

General

Operating Environment

Temperature: 0° to 55°C.

Relative humidity: 95%, 0° to 40°C,

Altitude: <15,000 ft; <4600 metres.

Storage Environment

Temperature: —40°C to 75°C.

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 1b) shipping.

Size: |77 mm H x 425.5 mm W x 466.7 mm D (77 x 16.75 " x 18.38").

HP 3336 A & B Abbreviated Specifications
(See data sheet or manual for complete specifications)

Frequency
Frequency Range of Signal Outputs

Signal Output HP 3336A HP 33368

75 Q Unbalanced

10 Hz to 20 999 999 999 MHz

124 © Balanced

135 0 Balanced

099 999 999 MHz

10 kHz to

150 @ Balanced | 5 099'999 999 MHz

600 Q Balanced 200 Hz 10 109.999 999 kHz

All balanced outputs are usable over wider frequency ranges but are
not specified in under and overrange operation.
Resolution: 1 uHz for frequencies < 100 kHz, | mHz for frequen-
cies > 100 kHz.
Aging rate (instruments without option 004): +5 x 10-¢/year
(20° t0 30°C).
Warm-up time: 30 minutes.

Amplitude

Range: 75 and 600 Q outputs: —72.99 to +7.00 dBm.
124, 135 and 150 2 outputs: ~78.23 to +1.76 dBm.
Level accuracy, 20° to 30°C

75 Q Output
75 2 Output with Option 005*

dBm dBm

+7.00 +7.00
+.15dB +.12 dB

-3.00 -3.00
+.250B | +.30dB |+.35dB +.16 dB

—13.00 - 13.00
+30dB| +.35dB |+.40dB +.18 dB

- 33.00 -33.00
+.350B | +.40dB |+.45dB +.22 dB

-7299 ~72.99

10Hz 10MHz 10MHz 209MHz 10 Hz 20.9 MHz

*high accuracy attenuator

124 Q output: 50 kHz to 10.8 MHz + .15 dB —8.23to 1.76 dBm, +0.3dB — 18.23 to —8.24 dBm, +.35

dB ~38.23 to —18.24 dBm +.4 dB —78.23 to —38.24 dBm.

135 /150 © output: 10 kHz to 2.09 MHz, =.17 dB —8.23 to +1.76 dBm, +.32 dB — 18.23 10 —8.24

dBm, +.37 dB —38.23 to —18.24 dBm, +.42 dB —78.23 to —38.24 dBm.

600 output: 200 Hz to 109.9 kHz, =.30 dB 3.0 to +7.00 dBm/ .40 dB — 13.00 to 2.99 dBm, +.45

dB —33.00 to —12.99 dBm +.50 dB —72.99 to —32.99 dBm.

1. Add +.03 dB far 0° to 55°C operation.

2. Warm-up time is 30 minutes.

Amplitude blanking: <—85 dBm output during blanking

Spectral Purity
Phase noise: <—72 dB, HP 3336A and HP 3336B, for a 3 kHz
band, 2 kHz either side of a 20 MHz carrier.
Harmonic level: —35 dB, 10 Hz to 30 Hz; —50 dB, 30 Hz to 50 Hz;
—60 dB, 50 Hz to 1 MHz; —55 dB, 1 MHz to 5 MHz; —50 dB, 5
MHz to 20 MHz.

Spurious: all non-harmonically related signals will be more than 70
dB below the fundamental or —100 dBm (—115 dBm with option 005
except 150 or 600 Q), whichever is greater.
Phase Offset
Range: +719.9° with respect to arbitrary starting phase or assigned
zero phase.
Resolution: 0.1°.
Increment accuracy: +0.2°.
Ambient stability: +1.0 degree of phase per degree C.
Frequency Sweep
Sweep time: linear sweep, 0.0} s t0 99.99 s; single log sweep, 2 s to
99.99 s; continuous log sweep, 0.1 st0 99.99 s.
Maximum sweep width: specified frequency range of selected out-
put.
Minimum sweep width: log sweep, 1 decade; linear sweep, mini-
mum sweepwidth (Hz) = 0.1 (Hz/s) x sweep time(s).
Phase continuity: sweep is phase continuous over full frequency
range.
Sweep flatness: +0.15 dB, fast leveling, 10 kHz to 20 MHz,
0.03 s sweep time; +0.15 dB, normal leveling, S0 Hzto 1 MHz, 0.5 s
sweep time.
Amplitude modulation: modulation depth, 0 to 100%. Modulation
frequency range, 50 Hz to 50 kHz.
Phase modulation: range, 0 to +850°. Linearity, +0.5% from best fit
straight line. Modulation frequency range, dc to 5 kHz.
External leveling: input from an external voltage source to regulate
the signal amplitude at a remote point.
HP-IB Interface Functions: rear panel interface meeting IEEE 488-
1978 for remote operation. Used for tracking synthesizer interface.
SH1, AH1, Té6, L3, SR1, RLI, PPO, DC1, CO, EIl.

Options

Option 001, HP 3336A/B Synthesizer/Level Generator
1.6/5.6 mm 75Q input, (HP 3336A). 75Q mates with WECO 358A,
(HP 3336B). 1249 connector mates with WECO 372A, (HP 3336B).
Option 004, High Stability Frequency Reference
Aging rate: +£5 x 10-%/week after 72 hours continuous operation
+1 x 10-7/month after 15 days continuous operation.
Ambient stability: £5 x 10-7 maximum, 0° to 55°C.
Option 005, high accuracy attenuator: improves level accuracy
and spurious level. See main specifications.

Generat

Operating Environment
Temperature: 0° to 55°C.
Relative humidity: <85%, 0° to 40°C.
Altitude: <15,000 ft., <4600 metres.
Storage Environment
Temperature: —50° to +65°C.
Altitude: <50,000 ft., <15,240 metres.
Power requirements: 100/120/220/240 V, +5%, —10%, 48 to 66
Hz, 60 VA, (100 VA with all options), 10 VA standby.
Size: 132.6 mm high x 425.5 mm wide x 425.5 mm deep (5% " x 16%”
x 163%4".)
Weight: Net wt., 10 kg (22 1b). Shipping wt., 15.5 kg (34 Ib).

Ordering information Price

HP 3586A Selective Level Meter (CCITT) $10,300
Opt 001: 1.6/5.6 mm 75 Q Connector add $100
Opt 004: High Stability Frequency Reference add $750

HP 3586B Selective Level Meter (N. American) $10,300
Opt 001: 75 Q@ Connector mates with WECO 358A
and 124 Q Connector mates with WECO 372A add $100
Opt 004: Same as HP 3586A add $750

HP 3336A Synthesizer/Level Generator (CCITT) $4,900
Opt 001: 1.6/5.6 mm 75 Q@ Connector add $100
Opt 004: High Stability Frequency Reference add $650
Opt 005: High Precision Attenuator add $650

HP 3336B Synthesizer/Level Generator

(N. American) $4,900
Opt 001: 75 Q WECO 358A, 124 @ WECO 372A add $100

Opt 004, 005: Same as HP 3336A
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e Low cost EDM surveziliance
e Stored CCITT or Bell FDM pians
e Synthesizer frequency accuracy
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HP 30468

Introduction

The HP 3046A /B systems are designed to automate measurements
made on Frequency Division Multiplex (FDM) systems. These in-
clude tests such as pilot levels, carrier leaks and slot noise. The sys-
tem, with all of its measurement power, requires no computer
background to operate. Surveillance programs are configured simply
by making choices from a series of measurement menus. The HP
3046A is designed for CCITT applications, while the HP 3046B
meets North American (Bell) requirements.

This system is ideal for automating surveillance and routine main-
tenance on a local basis for small to medium capacity systems. Hew-
lett-Packard also provides automatic test equipment for large
capacity FDM systems, using a distributed approach. See page 85-
9.14 for a description of these automatic test systems. With a distrib-
uted system, remote selective level meters (SLMs) can be monitored
from a central computer. With a local system such as the HP
3046A /B, each SLM computer is independent, making installation
and operation easier, and the system more mobile.

System Configuraton

A standard HP 3046A /B consists of an HP 3586A /B Selective
Level Meter with Transmission lmpairments and two copies of the
appropriate system software, contained on data cartridges. An HP-85
desktop computer is also required and may be ordered as part of the
system. A minimum controller configuration includes the HP-85B, a
82936A ROM Drawer, an 00085-15004 Matrix ROM and the
82937A HP-IB interface..

System software consists of FDM surveillance programs with
stored CCITT (HP 3046A) or Bell (HP 3046B) plans, and system
test software. The system test software can be used to verify proper

Selective Level Measuring System
Model 3046A/B
e 0.2 dB amplitude accur:

e Voice channel impairmen
e Plotting and storage of «
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system operation and to help identify the faulty component in case of
a failure,

For applications requiring a precision signal source, an HP
3336A/B Synthesizer/Level Generator can be added to the system.
A 0 dBm tracking source is standard with the HP 3586A/B.
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Tabular and Graphic Outpuis

An automatic system will collect large amounts of data in a short
time, making effective presentation of the results vital. In addition to
a variety of tabular listing formats, the Selective Level Measuring
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Selective Levei Measuring System
Model 3046A/B (cont.)

(SLM) System provides graphics—the ability to plot measured re-
sults. A plot of hundreds of data points can be analyzed in seconds,
providing real insight into the condition of the system. With only a
tabular listing, interpretation of hundreds of data points is difficult if
not impossible. An active marker is provided to read the amplitude of
any point on the graph to 0.01 dB resolution and to list FDM number
and frequency.

Storage of Tests and Data

Tests are performed with an automatic system in much the same
way they are done manually. First, the measurement parameters (fre-
quency, bandwidth, etc.) are set, and then the measurement is made.
The SLM System provides for storage of test parameters on the com-
puter’s built-in tape. With this feature often used test set-ups can sim-
ply be recalled from tape rather than having to be re-entered each
time the test is run. In addition, a program can be stored in a file that
will load and run when power to the computer is cycled. In this way a
complicated series of tests can be run simply by turning the computer
off and then on,

The system can also store measured data for future reference.
Short term storage is automatic and has a capacity of 600 readings.
This means that measured data can be retrieved any time after a test
has been run. If an overnight test were run with only errors printed,
this feature would allow printing or plotting of all the data in the
morning.

Permanent storage on tape is also provided. This storage allows
comparison of today’s readings with those taken weeks or months ear-
lier (limit is 600 readings). Data stored includes test limits, TLP, and
the time of day and date when the measurement was made.

Timed Measurements

Every printout of test results includes time from turn on or time of
day, and the date. The system also provides for delayed start of test
and/or repetition of the test at timed intervals. This makes it easy to
run a test at night or over a weekend and monitor system performance
over time.

Provision for Custom Plans

An “array sweep” is available for testing of non-standard FDM
plans. Each of four arrays has a capacity of 100 custom frequencies.
Carrier tests can be performed at each test frequency, tested against
limits and plotted or printed. Once an array of custom frequencies
and the test at each is entered, it can be stored on tape for easy access.

Option 400 cabinet with locking drawer

Recommended Accessories

Disk drive: A disk drive, such as the HP 82901M or HP 9121D pro-
vides much faster access to programs and data. This is highly recom-
mended if the level of system interaction is expected to be high. These
drives interface the system via HP-IB (HP-IB cable not supplied;
ROM included with HP 85B computer only.)

Access switch: An access switch and switch controller can be added
to the system with simple program modifications. The recommended
controller is the HP 3755A, with several compatible switches availa-
ble.

General

System Specifications

System accuracy specifications are identical to those of the HP
3586A /B and HP 3336A/B,; see pages 157 and 158.
Measurement speed: 0.5 seconds/reading with no range change;
1.3 seconds/reading with range change; 3.3 seconds/reading with
range change and Auto-cal.

System Performance

FDM Carrier Tests
Pilots

HP 3046A (CCITT): Group, Supergroup, Mastergroup, Super-
mastergroup, and Hypergroup.

HP 3046B (North American): Group, Supergroup and Master-
group pilots. Non-standard pilots can also be measured.
Carrier leaks: Channel, Group and Supergroup.
Test tones: 1010 Hz or 800 Hz (HP 3046A) or 1004 Hz (HP
3046B) and custom tones.
Signalling tones: 2600 Hz (HP 3046B)
Channel Noise and Slot Noise

HP 3046A: Flat or Psophometric weighting

HP 3046B: Flat or C-Message weighting

Other Tests
Transmission Impairments

Phase Jitter

Weighted Noise with 3100 Hz channel filter

Noise with Tone (notched noise)

Impulse noise can be measured and graphed over any period of

time up to 90 minutes
Spot frequency: in the spot frequency mode, the HP 3046 can mea-
sure and print the level at a single frequency. The point to be mea-
sured can be defined by frequency or FDM number. Wide band
power can also be measured and printed out in this mode.
System verification: the system verification program verifies opera-
tion of the HP 3586A/B and the HP 3336A/B, and can be used to
locate the source of a hardware failure.

Physical Parameters
Temperature: 5 to 40°C
Relative humidity: 95%, 0 to 40°C
AlRtitude: <4600 metres, 15,000 feet

Ordering Information Price
HP 3046S Selective Level Measuring System $0

By ordering the system instrumentation and controller under this
model number, total system compatibility is insured.

HP 3046A SLM System Instrumentation and Software $10,900
(CCITT)

HP 3046B SLM System Instrumentation and Software 10,900
(Bell)

001: Special Connector (HP 3586A /B Option 001) $100
004: High Stability Frequency Reference $750
(HP 3586A /B Option 004)

100: Add HP 3336A/B Synthesizer/Level Generator $4,900
101: Special Connector (HP 3336A /B Option 001) $100
104: High Stability Frequency Reference $650
(HP 3336A /B Option 004)

105: High Accuracy Attenuator (HP 3336A/B Option $650
005)

400: Locking Cabinet for Standard System $1,725
450: Locking Cabinet for System with Synthesizer $1,975

480: 220 V Operation $0

HP 85B Controller configurations are priced beginning at $4,130
Consult the HP 30468 System Configuration Guide for further details.
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e Up to 5 pre-/de-emphasis networks
¢ Video and telephony inputs and outputs
e Service channel provided

70 MHz Modulator/Demodulatior 7—’
Model 3717A K/B

e Built-in 15 dB open-endac attenuator
e Optional HP-IB contro!
e Optional balanced BB input ana outpul
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The HP 3717A 70 MHz Modulator/Demodulator can be used in
microwave radio link systems to enable BB qualitative measurements
to be made at non-demodulating repeater stations.

Standard measurement practice for the alignment and mainte-
nance of microwave radio links involves two specific categories of
tests, i.e. swept response measurements and BB qualitative measure-
ments. Normal practice is to align a microwave radio initially by us-
ing swept response techniques such as those provided by an MLA.
After these measurements have been completed successfully, qualita-
tive measurements such as white noise loading, TV waveform testing,
and BB frequency response are performed at the BB terminals of the
microwave radio to verify operational performance.

However, the optimum swept response does not always produce the
best possible qualitative figure. When this happens it may be necessa-
ry to isolate the faulty section by performing qualitative measure-
ments from BB terminal stations to IF repeater stations, or vice versa.
To do this, a high quality wideband test modulator or demodulator is
required. The HP 3717A provides this capability.

Specifications Summary

Back-to-Back Performance (telephony)
BB Frequency Response (with or without emphasis)
50 Hz to 10 MHz: +0.2 dB.
50 Hz to 20 MHz: +3 dB.
Noise Loading Performance
At manual loading for all slots, 70 to 7600 kHz (1800 chan-
nels with emphasis): <25 pWOp (57 dB NPR).
Thermal: mod/demod is thermally dominated and will typically
tolerate a 6 dB overload with no degradation.
Spurious Response
300 kHz to 10 MHz: < —72 dBm0.

Back-to-Back Performance (video)
BB Frequency Response
5 Hz to 10 MHz: 0.2 dB.
Square wave tilt (50 Hz): <1.0%.
Diff. Gain (4.43 MH2)*: <0.7%.
Diff. Phase (4.43 MH2z)*: <0.7°.

¥Measured on an HP Microwave Link Analyzer with a test tone of 4.43 MHz.

Options Prices
Connector Options-Select Any One.

Std: BNC

003: Siemens small. e
004: commercial equivalent of WECO 477B balanced Y
input.

Emphasis networks—up to five may be installed and
should be specified with every order. Other emphasis
networks are available to special order.

CCIR

011: 24 channel emphasis.
012: 60 channel emphasis.
013: 120 channel emphasis.
014: 300 channel emphasis.
015: 600 channel emphasis.
016: 960 channel emphasis.
017: 1260 channel emphasis.
018: 1800 channel emphasis.
021: 525 line emphasis.
022: 625 line emphasis.

023: 819 line emphasis.

Bell

031: Bell 600 channel emphasis. E5190
032: Bell 900 channel emphasis. St
033: Bell 1200 channel emphasis. RN
034: Bell 1500 channel emphasis. =S 10
035: Bell 1800 channel emphasis. #8140

Miscellaneous options
100: HP-IB. §57

HP 3717A 70 MHz Modulaor/Gemoduiator $9640
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Microwave Link Analyzers and Accessories

Models 3711A/3712A, 3750A

e Test analog and digital radics
e isolate and characterize causes of intermodulation dis-
tortion in wideband FM microwave radios

70/140 MHz IF MLA System

e Baseband and IF interfaces
e 70/140 MHz IF capability
e Selectable combinations of BB test tones

HP 3711A iIF/BB Transmitter

HP 3791B BB Transmitter (Plug-in)

HP 3712A IF/BB Receiver

HP 3793B Ditf. Phase Detector (Plug-in)

The Microwave Link Analyzer (MLA) is available as a dual
70/140 MHz IF frequency HP 3711A/3712A system.

For microwave radio stations employing both 70 MHz and 140
MHz intermediate frequencies, the dual IF MLA is an economical
way of providing a complete range of dedicated measurements at both
IF’s.

The HP 3711A/3712A isolates and characterizes causes of in-
termodulation distortion in wideband microwave radios. It has appli-
cations in both analog and digital radio systems. Measurements
performed by the MLA include:

BB power, gain, and loss

IF power, gain, and loss

modulator /demodulator deviation sensitivity
modulator/demodulator linearity

modulator /demodulator group delay

swept IF amplitude response

swept IF group delay

swept IF return loss

BB and IF differential gain (HF linearity)
BB and IF differential phase (HF group delay)
BB return loss

When used with the HP 8620C /86200 Series RF Sweeper system
(equipped with the MLA interface option) and the HP 3730B RF
Down Converter, the swept measurements of the basic MLA can be
extended to RF. Pages 164 and 165 give further details about this RF
instrumentation (HP 3730B and 8620C).

Apart from the dual 70/140 MHz IF capability, with the full range
of measurements available at both frequencies, the HP
3711A/3712A MLA has many other refinements over earlier sys-
tems. These include an improved marker system, an IF input frequen-
cy counter, improved input sensitivity at —19 dBm, a slope control, a
16 dB dynamic display range, and X-Y Recorder facilities.

Another major contribution is the provision of an interface for the
HP 8501A Storage-Normalizer. Use of this instrument with the HP
3711A/3712A MLA provides digital averaging and normalizing fa-
cilities. Further, measurement limit masks and adjustment instruc-
tions can be displayed on the ML A screen when a desk-top computing
controller is used with the Storage-Normalizer.

A series of options are available with the MLA’s, including:

test-tone frequencies

connectors

balanced 124 © baseband impedance
sweep frequencies

variable phase output of sweep signal



Connector Options
(HP 3711A/3791B/3712A only)

Siemens Siemens WECO WECO
Option BNC Large Small 4778 560A
Std .
002 .
003 °
004 .
005 °

Test-Tone (BB) Options

(HP 3791B/3793B only)
HP
3791B/ Test-tone Frequencies
793B 53333 92503 55556
250 277.778 92593
&500 & 555556 &277.778 24 350 358 443 450 560 8.20 12.39
Options kHz kHz kHz MHz MHz MHz MHz MHz MHz MHz MKz
014 ° e o e o o
Q16 e [} e o o o
021 [} [} e o o o
022 o ° e o o o
221 L) ° o o o o
Sweep Frequency Options (HP 3711A only)
Opt
Option 70 Hz LINE 70 Kz 50 Hz 100 Hz 18 Hz
Std . ° .
006 . . °
007 . ° °
015 . . .

Miscellaneous Options

008 (HP 3711A only) Variable phase sweep output.

015 (HP 3793B only) Additional phase detector bandwidths of 90
and 180 Hz—must be used with 18 Hz sweep rate on HP 3711A
IF/BB Transmitter.

020 (HP 3712A only) CRT graticule illumination.

908 (HP 3711A/3712A only) Rack mounting kit.

910 Extra manuals.

 [7E 3750A

HEWLETT-FACKARD

HP 3750A Attenuator

The Hewlett-Packard Model 3750A is a reliable, accurate, gener-
al-purpose 75 ohm attenuator for the frequency range 0 to 100 MHz.
Eight push-button switches can select any value of attenuation be-
tween 0 and 99 dB, in 1 dB steps if necessary. +24 dBm can be accept-
ed at the input which, because the attenuator is electrically
symmetrical, can be either of the two 75 ohm female BNC connec-
tors.

All the attenuator components, including the switches, are mount-
ed on printed circuit boards to reduce the number of interconnecting
leads and thus minimise stray capacitance and inductance. The
printed circuit boards are made of a material with a controlled dielec-
tric constant to minimise the return loss - and metal castings encase
the printed circuit boards, screening them so that neither stray pick-
up nor signal leakage is a problem. The result is a rugged, compact
attenuator which, because of its small size can be used almost any-
where.

Specifications

Attenuation: 010 99 dB in 1 dB steps
Frequency range: 0 to 100 MHz
Impedance: 75 ochm

Accuracy: unit steps +0.1 dB
decade steps  +0.2 dB
cumulative  +0.5 dB to 79 dB

+1.0dBto89dB
+2.0dB to 99 dB
Maximum input power: +24 dBm (250 mW)
Return Loss: 28 dB at either port when properly terminated
VSWR: 1.08:1
Insertion loss: 0.1 dB at 10 MHz
0.4 dBat 50 MHz
0.6 dB at 100 MHz

Ordering Information

70/140 MHz system (HP 3711A/3791B/3712A/
3793B)

HP 3750A Attenuator $643

Price
$19.2350

163

A




164

A

TELECOMMUNICATIONS TEST EQUIPMENT

RF Down Converter
Model 3730B

e RF to IF frequency conversion
e 1.7 to 14.5 GHz frequency range

o Extends test capability of MLA's to RF
e 70 or 140 MHz IF output

37308 DOWN CONVERTER

REWLETTFaCk 4Rl

iF CENTRE
Mz

1F SECTION

OFF ., . TRACKING

NORMAL
ouTPUT

o EXCESS
LEVEL

37378 RF MODULE

REWLETT PATRARD.

INPUT FREQUENCY
SIDEBAND AF AANGE

Ghz EXCESS
LO>RE, L LO<RF 3765, 5785 LEVEL
Lo []

IF DUTPUT RF INPUT

HP 3730B Option 010 Down Converter mainframe with HP 3737B RF Module plug-in

The HP 3730B Down Converter and plug-ins provide RF to IF con-
version and RF test capabilities for Microwave Link Analyzers
(MLA’s). The 0.7 to 14.5 GHz RF range is accommodated by a series
of local oscillator plug-ins, allowing easy tuning to the desired operat-
ing frequency.

The 3730B has dual IF capability which allows the Down Convert-
er to interface with single 70 MHz or dual 70/140 MHz IF (eg HP
3711A/3712A) MLAs, or with wideband demodulators (eg HP
3717A) when white noise loading.

A tracking AFC and recovered sweep facility causes the local oscil-
lator in the HP 3730B to track the incoming swept RF signal, thus
almost eliminating the swept component of the IF signal. This feature
is particularly useful in wideband applications. It allows the Down
Converter to be used in conjunction with an Up Converter and a con-
ventional MLA to perform RF to RF measurements over bandwidths
of up to 250 MHz.

The tracking AFC facility also has advantages when operating over
conventional measurement bandwidths of a Microwave Link Analyz-
er. Because of the effective sweep compression of the IF signal, the
residual distortions of both the Down Converter and Microwave Link
Analyzer receiver are reduced considerably.

Provision has been made for incorporating an isolator in the RF
input of the Down Converter. The standard RF input circuit of the
HP 3730B is broadband. However, for some measurement applica-
tions, introducing a narrow band isolator can provide substantial ben-
efits, eg improved input return loss, reduced L.O. leakage, improved
noise figure and increased input sensitivity

On a microwave radio route containing a number of repeater sta-
tions, the local oscillator can be positioned above or below the carrier
frequency and this can vary from repeater station to repeater station.
This can cause difficulties when comparing MLA responses between
stations due to frequency axis inversion of the swept response. Select-
ing upper or lower sideband operation on the HP 3730B overcomes
this.

Lengthy runs of RF cable between the Down Converter and the RF
test point can generate ripple responses which can mask the true mea-
surement response. To avoid this problem, it is possible to remove the
Down Converter plug-in and mount this directly onto a waveguide
test point. The plug-in is then supplied with its power and mainframe
control signals via an umbilical cable (HP 15609A). The plug-in’s IF
output is connected to either the HP 3730B or the measurement sys-
tem, eg an MLA, via a cable of suitable length. This reduces the pos-
sibility of erroneous measurements as only IF signals are transmitted
from the test point.

Option 010 of the HP 3730B incorporates an additional IF section,
comprising a 25 dB fixed gain amplifier and a 30 dB stepped attenu-
ator, to ensure that the IF signal level is sufficient to drive most
MLA’s when operating at RF input levels below —12 dBm. Note that
no degradation of the residual performance specifications occurs
when this option is fitted.

Specifications

HP 3730B + 3736B/7B/8B/9B
Residual Performance

50 MHz Sweep 100 MHz Sweep
Width at 70 MHz Width at 140 MHz
centre frequency centre frequency
Amplitude Response 02dB 0.3dB
Group Delay 02ns 0.3ns
Diff Gain
(5.6 MHz test tone) 0.3% 0.5%
Diff Phase
(5.6 MHz test tone) 0.3° 0.5°

The residual specifications quoted are measured using the FM Sweep
Input to reduce the residual contributions of the RF test source, and
using storage normalizer techniques to remove MLA receiver contri-
butions. Further improvements in the residual performance can be
obtained by utilising the HP 3730B’s unique tracking AFC facility.

Min RF input level: —15 dBm, typically (—40 dBm when Opt 010 is
fitted), for correct operation of MLA; however, min input level depen-
dent on input sensitivity of MLA and RF-IF gain conversion of Down
Converter (HP 3711A/3712A MLA—min input sensitivity —19
dBm).

Size: 141 mm H x 425 mm W x 467 mm D (5.5 x 16.75 x 18.38 in.)

Power supply: 100, 120, 220, or 240V ac, +5 —10%; 48 to 66 Hz;
consumption 100 VA max, including plug-in.

Weight: 11.9 kg (26 1b) net, including plug-in.
Temperature range: 0 to 55°C, operating.

Options Prices
010: 25 dB fixed gain amplifier, with 30 dB +%$1,285
(10 dB step) attenuator.

Accessories

HP 15600A Isolator: 3.7 to 4.2 GHz. , $635
HP 15601A Isolator: 5.9 to 6.5 GHz. $600
HP 15602A Isolator: 7.1 to 8.5 GHz. $535
HP 15603A Isolator: 10.7 to 11.7 GHz. $730
HP 15609A Remote Extender Cable: 3 metre umbilical $400
cable.

Ordering information

HP 3730B Down Converter $4.180
HP 3736B RF Module 1.7 to 4.2 GHz $5,360
HP 3737B RF Module 3.7 to 8.5 GHz $6,430
HP 3738B RF Module 5.9 to 11.7 GHz $7.500

HP 3739B RF Module 10.7 to 14.5 GHz $10,715
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e MLA upconverter simulator options 0.5 to 18.0 GHz
s Use with MLA or as a general purpose sweeper

8200 SWEEP OSCILLATOR
EXT PATRARD

HP 8620C/86245A

Description

The HP 8620C Sweep Oscillator and HP 86200 Series of RF plug-
ins provide a high performance, solid state source for Microwave Ra-
dio System tests via MLA Upconverter Simulation Options. These
permit accurate RF-to-BB, RF-to-IF and RF-to-RF distortion mea-

RF Sweeper MLA Upconverter Simulation
Models 8350, 8620C, 86200 Series RF Plug-Ins

e Swept and CW RF source
» Test digital & analog microwave radio systems & com-
ponents

phase over the specified frequency range. All plug-ins can be used
with MLA sweep widths of 100 MHz (200 MHz with Option H42) or
less. The following specifications supplement the standard HP 8620C
system specifications (covered on pages 515-521).

surements to be made with the HP 3700 Series MLA System. The Complementary Equipment Price
plug-ins can also be used as standard sweeper plug-ins, with the only HP 8350 Sweeper Mainframe $4,565
basic difference being modified FM circuitry. The RF-to-RF mea- HP 11869A Adapter $405
surements must be made in conjunction with the HP 3730B RF Down HP 8620C Sweeper Mainframe (required) $3,865
Converter. This allows group delay, linearity, differential gain and To properly interface the HP 8620C/86200 Series
phase measurements to be made on RF devices and components with- plug-in to the item under test, the following are recom-
in the Microwave Radio System. The HP 8350 Sweep Oscillator mended for optimal performance:
Mainframe is also compatible with the HP 86200 series MLA option HP 784C Directional Detector (1.7 — 12.4 GHz) $1,655
plug-ins through the use of the HP 11869A Adapter (see page 503). Flatness over any 30 MHz: <+0.1dB
Equivalent source match: typically <1.5
e . HP 11675B Leveling Cable Assembly (1.7 — 12.4 $655
Specifications GHz)
The HP 8620C/86200 Series MLLA Upconverter Simulation Plug- Group delay: <0.25 ns p-p (with 1.25 SWR at each
ins are optimized for group delay, linearity, and differential gain and end)
MLA Upconverter Simulation Plug-in Specifications (25°C)
Group Delay
HP Model Number' |  MLA Option MLA Freq. Range (ns) p-p Linearity (%) Diff. Gain (%) Dift. Phase () FM Sens. Price W/MLA
Number (GHz) {MHz/V) Option
@277.7 kHz @5.6 MHZ
Across Any 30 MHz BW
86222A/B H8o 05-24 <3 <25 <25 <3 N/S $7,025/8.475
862354 008 1.7-43 <2 <2.0 <20 <2 +20 $6,080
86240C - 36-86 < <05 <05 <1 +20 $7.525
862420 008 59-9.0 <l <05 <0.5 <1 +20 $6.180
862454 008 59-124 <1 <05 <05 <l +20 $8.980
86250D 008 8.0-124 <l <0.5 <05 <l +20 $6,280
862604 H82 12.0-18.0 <3 <25 <25 <3 N/S $6.680
‘Internal leveling is standard on all HP 86200 series plug-ins. “Except HP 86222A/B & 86260A which are tested @ 2.4 MHz.

For applications requiring better distortion specifications, HP also
offers plug-in systems which include a leveling cable and directional
coupler. These systems are available in the following bands: 5.8—6.5
GHz, 7.0-8.6 GHz, 10.7-11.7 GHz, and 12.2—12.7 GHz. The sys-
tem specifications are as follows:

Group delay @ 500 kHz: <0.5ns p-p

Linearity @ 500 kHz: <0.25%
Flatness: <+0.1 dB
For more information consult your local HP Field Engineer.

The options shown after each plug-in provide the special MLA in-

terface capability. Refer to pages S15-521 for details on other RF

Sweeper plug-in specifications and options.
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Remote Access and TEst System - RATES

Model 371008

e Remotaiy test private circuiis from a convenient cen-
tral site without maoving from the keyboard of a com-
puter terminal.

e Dramatically improve the oroductivity of telephone
rnaintenance operations by reducing troubleshooting
and technician-travel time.

e Despaich repair technicians to fault locations with cer-
tainty.

o Obsolate existing time-intensive ‘jack field’ test meth-
ods.

The HP 37100S Remote Access and Test

System

The HP 37100S Remote Access and TEst System (RATES) pro-
vides the hardware, software and support for nationwide testing and
troubleshooting of voice frequency special service/private wire metal-
lic telephone lines. Applications include testing of 2, 4, 6 or 8-wire
private circuits configured as either point-to-point or conference cir-
cuits. These types of circuit can be accessed and tests carried out at
the remote site under control of a central site operator. Any number
of remote sites can be accessed allowing fault isolation to the particu-
lar line section or bridge leg causing the problem. This ability to rap-
idly test circuits reduces dramatically the time taken to restore faulty
circuits. The RATES system has been designed to be modular at all
levels providing solutions for the largest telephone company to the
smallest end user. This modularity allows expansion throughout: ad-
ditional circuits, extra test features and more test personnel are all
easily accommodated.

How the System Operates

The RATES system uses the well proven HP 1000 A series range of
computers as the system controller. The computer, driven by the ap-
plications software package (HP 37031A), controls the remote site
access and test equipment using modem connection over dedicated or
dial-up telephone lines. To ensure that data sent to or received from
remote sites is unaffected by telephone line corruption, a specialized
error handling protocol is used for all communications.

An operator using a terminal connected to the central site comput-
er interacts with the applications software to carry out the required
circuit tests. The applications software makes extensive use of graph-
ics-style screen presentation to ensure a user-friendly man/machine
interface which relates directly to the tests being performed.

o Totally moduiar design means ihe system is suitable
for a wide range of installation

e User-friendly software means no special keyboard
skilis are required.

e Software generated reports and features which save
time and effort.

e New compact low cost access and test equipment to
better suit the smaller installation.

Software Features to Save Time and Effort

Built into the software, as well as full control of the RATES hard-
ware, are many other features which save both time and effort when
using the system:

e Tone Activated Loopback Device Control
Single key press activation of tone activated Loopback Devices.

e Soft Key Menu Driven
The screen displayed function key labels show the available tests.

¢ Sequences
The series of keys to complete a test can be stored as a sequence.

o Reports
Reports can be produced to aid system installation, planning, turn-
up and maintenance.

o Diagnostic Routines
Operator invoked routines quickly verify system availability.

e Database-held Circuit Information
All information to test a circuit is held in the computer system
database.

e Easy Data Loading
A series of screen generated forms make entering information easy.

e Activity Logging
Operator and system activity are logged and can be viewed at any
time.



e Circuit Logs
The results of operator tests on a circuit are placed in that circuit’s
log file, allowing instant reference anytime.

e Circuit Log Archiving
A comprehensive archiving system allows all log files to be trans-
ferred to cartridge tape.

o Networking
Using the DS 1000-1V Distributed Systems software the system
can be expanded by having many computers interconnected to give
a transparent distributed systems architecture.

Central Site Computer System

The central site computer system can be expanded at all levels. Ad-
ditional terminals and additional remote site communications
modems can all be easily accommodated. For applications with up to
14 operator terminals (typical), the HP 1000 A600+ Computer is
recommended. For up to 24 terminals (typical), the more powerful
A900 is required. The size of disc memory required is dependent on
the number of circuits to be accessed and disc sizes range from 28 to
130 Mbytes. For very large systems more than one unit can be used.

Remote Measurement Site Hardware
The remote site equipment is available in two forms with differing
physical size and feature set:

Series 30 RATES

For applications requiring basic access and test functions with low
cost compact equipment, the Series 30 family of RATES modules is
ideal. The Series 30 modules are 23 in. rack mounting and for sites
requiring access to between 24 and 96 4-wire circuits the access and
test functions are combined in the one module - the Access and Test
Unit (ATU). Expansion is easily accommodated by installing Twin
Access Modules (TAMs) which allow access to a further 24 - 192 4-
wire circuits. Up to 7 TAMs can be ‘chained’ onto an ATU to give
access up to 1440 4-wire circuits. A maximum of two test instruments
can access a ‘chain’ simultaneously and access to a single circuit
causes blockage to a further 95 (i.e. blockage is 1 in 96). The Series
30 equipment is fully compatible with other RATES equipment and
where necessary a mixture can be used to give further site expansion
to a maximum of 40300 4-wire circuits. The basic building blocks of
the Series 30 family include:

HP 37130A Twin Access Module (TAM): 24 - 192 4-wire circuits

HP 37140A Access and Test Unit (ATU): access to 24 - 96 4-wire
circuits with combined control measurement and test.

Series 50 RATES

The Series 50 RATES modules are designed for applications re-
quiring a higher level of access activity and extra features not availa-
ble in Series 30 equipment. These enhancements include:

o Lower Blockage
Up to 4 test instruments can be connected to a Series 50 module
chain and a single access blocks access to only 23 circuits (i.e.
blockage is 1 in 24).

¢ A Split and Terminate Option (S&T)
This allows conference circuit bridge legs to be isolated on a long
term basis without continuous use of a test instrument (TMU).

e A Loopback Oscillate & Terminate Option
This operates independently of the TMU and is an invaluable aid to
line section troubleshooting.

e A Switch Settable Circuit Security Option

Highly sensitive circuits can be made secure from system access

using this option.

The Series 50 modules are 19 in. rack mounting and any site can be
expanded from 24 to 43200 4-wire circuit access capacity. The basic
access device is the Access Module (AM) giving access to 24 - 96 4-
wire circuits. The control and test instrument, the Test and Measure-
ment Unit (TMU), along with the AM gives the minimum Series 50
system size of 24 - 96 4-wire circuit access. Again, any combination of
2, 4, 6 or §-wire circuits can be accommodated. Up to 15 AMs can be
‘chained’ together and up to 4 test instruments can simultaneously
access the ‘chain’. Further ‘chains’ and TMUSs can be added by using
the Chain Selector(CS). Chain Selectors allow up to 30 ‘chains’ and
60 TMUs to be accommodated.

The basic building blocks of the Series 50 equipment include:

HP 37150A Access Module (AM): 24 - 96 4-wire with 1 in 24 block-
age

HP 37160A Test and Measurement Unit (TMU): control, measure-
ment and test unit

HP 37180A Chain Selector (CS): bus switching unit.

Test and Measurement Capability
The test capability of the Series 30 ATU and the Series 50 TMU is
identical and includes the following:

Multimeter measurements - de/ac voltage and current resistance
and capacitance

Variable level and frequency source

Flat or weighted level measurement

Return Loss, ERL, SRL (High, Low)

P/AR

Comprehensive signaling emulation

External instrument control (HP-1B)

As TMU features are provided on separate cards, only those that
are required need be fitted - others can be added later. Although oper-
ation of the TMU/ATU is normally controlied from the central com-
puter, each TMU/ATU can be driven in ‘local mode’ allowing use by
repair technicians during installation and turn-up independently of
the central computer.

Support Services
Hewlett-Packard offer support for the HP 37100S hardware and
software to suit customer needs:

Training
A range of training courses is available which cater for system
managers, system operators and system maintenance personnel.

Service Contracts
Service agreements and maintenance contracts are available to suit
differing needs.

Engineering Support
Engineering backup is available from the HP Systems Engineering
Organisation.

Software Subscription Services
Subscription services provide software updates and information on
software enhancements.
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Video Measurement System & Set
Models 51810S, 51810 A/R

¢ High-throughput video testing
o Tasks separated for operator, test and QA managers
e Test results stored in database

The HP 518108 Video Measurement System

HP 518108 Video Measurement System

Over 60 parameters on NTSC baseband video signals are automat-
ically measured using this computer-based test system. Signal-to-
noise ratio, differential gain and phase, as well as other distortion
measurements are among the tests it performs. Although intended
primarily for production-testing of video products, the HP 51810S
Video Measurement System will find applications in research and de-
velopment, quality assurance, and broadcasting due to the wide varie-
ty of measurements it can make.

The HP 51810S is among the first high-volume manufacturing so-
lutions available for final testing of video products. In keeping with
the industry’s growing demand for automatic test equipment, fea-
tures like high test speed, ease of use, and a database for storing test
results have been included. Separating tasks into test creation, test
execution, and results evaluation, allows semi-skilled operators to run
predefined tests easily, while providing full flexibility to quality assur-
ance and test managers.

Along with advanced measurement software, the system combines
new and existing hardware products. The new product, an HP
51810A or HP 51810R Video Measurement Set includes a Video
Sync Separator and the Video Measurement Software. (The HP
51810R is a discounted version of the HP S1810A for multiple
purchases.)

Powerful System Components

At the heart of the system is an HP 5180A Waveform Recorder,
which captures and digitizes the video signal from the device under
test. The HP 5180A is a high-fidelity, 10-bit digitizer, yielding chro-
minance amplitude resolutions up to 0.05 IRE. Combining digital in-
terpolation schemes in software with a 20 MHz sampling rate, timing
resolutions of 5 ns are obtained.

In addition to providing triggering signals to the waveform record-
er, the Video Sync Separator (part of the Video Measurement Set)
offers signal preprocessing on 1 volt, 75 ohm baseband video signals
with a clamp, a subcarrier filter, an anti-aliasing filter and a times ten
gain amplifier. The subcarrier filter is used for tests in which lumi-
nance information is not needed. Maximizing the voltage

resolution of the measurement, it allows the waveform recorder to
capture the signal on the largest possible range. The gain amplifier is
used for measuring noise on a quiet line. All of the functions of the
sync separator are programmable via an HP-IB interface, and are
changeable through the video-system-software menus.

The Video Measurement Software (also part of the Video Mea-
surement Set) extracts gain, phase, timing, noise and distortion pa-
rameters from the digitized waveform, compares them to two preset
limits - cautionary and alarm - and stores them for later analysis.
Separating tasks in the software for three types of users - test manag-
er, operator, and report manager - make the system quick to learn and
easy to use.

Each of the hardware components in the system are powerful tools
that can be used to solve other measurement problems. In addition to
the Waveform Recorder and the Video Sync Separator, the system
consists of an HP 9000 Model 217H computer with 2 megabytes of
memory, an HP 9133H 20-megabyte Winchester disc drive, and op-
tional printers and plotters. Other types of tests such as audio tests
can be created using the same computer and waveform recorder by
using leftover memory or adding additional memory to the system.

High-Throughput Testing

At typical production-test throughputs, this system automatically
tests up to 250 products per hour. Contributing to its high speed are
advanced assembly-coded, digital-signal-processing routines, which
make single-line measurements throughout the video frame. Test
speeds are also increased by incorporating an optimizer that orders
and groups tests, eliminating redundant digitizing operations. Final-
ly, high-speed data transfers to the computer are accomplished using
a direct-memory-access (DMA) interface.

Within the software, “hooks” have been included for interfacing
the system to other test equipment. Communication to a program-
mable generator, bar code reader, or a host computer are all possible.
The system is conveniently equipped with both HP-1B and RS-232C
interfacing abilities for these purposes.

Flexible, Yet Simple to Operate

To simplify operation, while retaining full flexibility, the three
steps of testing - definition, execution, and evaluation - are structured
for three types of users. The three users are the test manager, the
operator, and the report manager. Each is provided with only the ca-
pabilities needed to perform their task.

e The test manager defines and orders tests, sets test limits and
manages the database. Softkeys are used to select appropriate test
definition information from menus. Data entry is checked to pre-
vent entering inconsistent parameters. Most screens have HELP
keys, informing the users what that screen is for and how to use it.

o The operator cxecutes the tests defined by the test manager. After
entering the serial number of the device to be tested, PASS or
FAIL information is displayed on the screen. Two levels of test lim-
its are reported: cautionary and alarm. (Limits are set by the test
manager.) The operator can obtain quick, pre-formatted reports
showing actual results or can proceed directly to testing the next
unit.

o The report manager uses the database to analyze test results off-
line. Histograms, statistics and single or multiple device-test re-
ports are all available with the standard software.



HP 51810A Video Measurement Set

Convenient Modes Of Operation

Tests are selected by two methods. User-defined test groups are
useful for manufacturing testing, and in device characterization
where a well-thought-out test group is to be applied. “Quick Tests”
are singly executed tests ideal for engineering applications. In both
modes, tests can be programmed to run once, multiple times, or con-
tinuously. In addition, a delay between measurements is program-
mable for parameter trending over time. While running a user defined
test group, the test manager has the choice of whether or not to store
test results in the database.

Thousands of Test Results Stored

A database stores the HP 51810S test results for several thousand
devices, depending on the length and number of the test groups de-
fined. These results may be accessed easily for quality checking and
process monitoring, by sorting on device serial number, date, failed
parameter, and operator. Reports are defined by the report manager,
which include histograms and statistics. Hard copies are easily ob-
tained using any of several high quality HP plotters and printers.
Full Range of Standard Tests

All of the measurements that the system makes are based on stand-
ards set by the Electronic Industries Association (EIA RS-170-A and
RS-250-B), the Network Transmission Committee (NTC-7) the
Federal Communications Commission, and the International Radio
Consultative Committee (CCIR). Below is a list of the tests per-
formed. Several standard signals may be used for each test. An inser-
tion gain test is performed at the user’s request to calibrate out any
system-gain errors.

¢ Differential Gain and Phase

While most test systems report only two answers for Differential
Gain and Phase, the 51810S adds amplitude and phase measure-
ments for each chrominance packet in the signal under test. Also in-
cluded in this test are Burst-Amplitude, and Relative-Burst-Gain and
Phase measurements.

e Gain-Frequency Distortion

By reporting the 6 packet amplitudes on an FCC multiburst or
NTC-7 combination signal, the frequency response of the device
under test can be obtained.

o Chrominance-Luminance Intermodulation

Both the reference luminance level, and the difference between the
reference and each luminance level on a 3-level chrominance signal
are reported.

¢ Chrominance-Luminance Gain/Delay Inequality

Also called “Relative Chroma Level and Relative Chroma Time”
tests. Chrominance and luminance amplitudes and chroma delay are
reported.

e Luminance Nonlinearity
Amplitude step differences for each level of a 5 or 10 step modulat-
ed staircase are reported.

¢ Chrominance Nonlinear Gain/Phase Distortion

Chroma amplitude of each of the 3 packets on a modulated pedes-
tal or NTC-7 Combination signal are reported. Also, the normalized
amplitude of the 20 IRE and 80 IRE packets are reported with the
middle packet scaled to 40 IRE. The average phase of each packet is
given relative to the color burst as well as the total phase deviation in
absolute degrees.

e Color Bar Amplitude and Phase

All six color bar amplitudes and phases are reported for either the
EIA, SMPTE, or FCC color bar signals.

¢ Dynamic Gain
Bar amplitude and sync amplitude in IRE are given, as well as sync
amplitude as a percent of bar.

o Short/Line Time Waveform Distortion
Bar tilt and 2T pulse amplitude, and ringing amplitudes in 4 places
are reported.

o Signal-to-Noise Ratio

Six different signal-to-noise ratio tests are available including SNR
NTC-7,SNR CCIR, and four user-defined-weighting SNR measure-
ments. Using the insertion gain test, noise is measured relative to ac-
tual signal power.

e Horizontal/Vertical Timing

Horizontal timing measurements (line 10 and above) include sync
width, rise and fall times, front and back porch durations, blanking
and breezeway width, sync to setup time, and color cycles. On lines 1-
9, vertical sync, serration, and equalizing pulse widths are measured.

o Waveform Monitor

A selected line of video is captured and displayed on the computer
screen. Relative or absolute amplitude and timing information at any
point is displayed using cursors controlled with softkeys. Zooming is
accomplished using digital interpolation.

Ordering Information
This ordering guide lists the HP 51810S line items required for
compatibility. It is not necessary to order any line item you already
own. Contact an HP Sales Representative at your local HP Sales Of-
fice for assistance. (See page 774.)
System Reference
HP 518108 Video Measurement System
This system model number ensures coordination of
shipments and compatibility of instruments and soft-
ware. . ?
Video Measurement Set (includes Video Measure-
ment Software and Sync Separator)

Price

HP 51810A Video Measurement Set (first copy) $11.500

HP 51810R Video Measurement Set (copies 2-n) $9.100
Digitizer

HP 5180A Waveform Recorder $18,600
Mass Storage

HP 9133H 20 MByte Winchester $2.740
System Controller

HP 9817H Computer $6.510

OPT 001 1M Byte Memory $1.000

HP 98257A 1M Byte Ram Board $2.000

HP 98613A OPT 630 Basic 3.0 $860

HP 98622A GPIO Interface $355
System Controller Accessories

HP 10833D HP-IB Cables, 0.5m (3 needed) $80

HP 10875A DMA Cable $180
Recommended Accessories
Plotter (choose at least one)

HP 7475A Graphics Plotter, OPT 002 $1.893

HP 7470A Graphics Plotter, OPT 002 $1,095

Printer (choose at least one)
HP 2225A Thinkjet Printer $493
HP 2686A Laserjet Printer $3,493
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Introducing HP DesignCenter®

General Information

Hewlett-Packard has for many years been
a leading supplier of computers and engi-
neering workstations for measurement auto-
mation, data acquisition, automatic test,
factory automation and many other technical
applications.

Today, by combining its expertise in tech-
nical computers with its experience in state-
of-the-art electronic design, HP supplies
high-quality design systems to help improve
the productivity of electronic, mechanical
and software engineers.

HP’s CAE/CAD/CAM offering is contin-
ually expanding as new products and en-
hancements are introduced at a rapid pace.
The products described on the following
pages represent only a small sample available
at press time for this catalog. The reader is
urged to contact the nearest Hewlett-Pack-
ard sales office for up-to-date information on
HP’s growing line of CAE/CAD/CAM so-
lutions.

Why CAE/CAD/CAM?

During the past few years, several factors
have influenced the typical product design
process in ways that make the design engi-
neer’s task more demanding. Increasing
global competition has compressed product
development time as well as product life cy-
cles, making the time saved in development
even more critical than in the past.

The design task has also become more dif-
ficult due to the complexity of today’s VLSI
circuits, microprocessors, printed-circuit
boards and electro-mechanical products. The
engineer is caught between a more complex
design task and less time in which to com-
plete it.

In addition, the move to factory automa-
tion and increased emphasis on quality re-
quire absolute accuracy in designs from the
engineer. Designs must be correct the first
time, not only in terms of product descrip-
tion, but also in terms of process description
(test procedures, documentation, etc.). In
summary, there are more complex designs to
be completed faster and more accurately by a
limited number of skilled engineers.

The shorter the development time, the
sooner the product goes to market and the
longer the sales life of the product. A recent
electronics industry study compared the im-
pacts on product profitability of development
costs, product costs and late product intro-
duction.*

Sensitivity of Profils
Over Product Life

% loss S Produet o

In aft P { on

l:!.p:;m € Wonths Coet 9% Development
Late Too High Cost Ovarrun

Using a representative high-growth mar-

ket with S5-year product life, 12% annual
price erosion, and 20% growth per year, an
overrun of 50% in product development costs
will decrease after-tax profits by 3.5%. In
contrast, a production-cost overrun of only
9% results in a 22% decrease in after-tax
profits. Even more significant, a six-month
delay in introduction costs 33% of the after-
tax profits.
(* Figure from Donald Reinstein, McKinsey
& Co, Los Angeles, CA, Electronic Business,
July 1983, P. 86. Copyright 1983, Cahners
Publishing Company)

CAE/CAD/CAM
A Strategic Decision

Purchase of any computer system is an im-
portant decision that requires looking beyond
today’s needs and currently available prod-
uct features to expected future requirements
and growth paths. This is especially true in
CAE/CAD/CAM since the user’s entire de-
sign-to-manufacturing cycle can be linked to
the selection of a CAE vendor. With technol-
ogy and design requirements changing at an
ever-increasing pace, the strategic directions
of alternative CAE vendors are an important
factor in the selection process.

HP’s product strategy is founded on a ma-
jor corporate commitment to the CAE/
CAD/CAM business. The company’s engi-
neering expertise, reputation for quality and
experience in test, measurement and techni-
cal computing, as well as its respected world-
wide support organization, all contribute to
HP’s position as a leading supplier of
CAE/CAD/CAM solutions.

The foundation of HP’s product offering is
a family of networked technical workstations
that bring computing power to the design en-
gineer’s workplace. HP’s workstations reflect
a commitment to industry standards, such as
UNIX™ and Ethernet.™The company’s
understanding of electronic, mechanical and
software engineering is reflected not only in
the products, but in the training and support
behind them.

Along with the workstation platform, HP
offers its own fully supported applications
software solutions for electronic, mechanical
and software engineering. We call this evolv-
ing family of solutions HP DesignCenter.

Complementing these HP-developed and
supported CAE/CAD/CAM solutions is a
wide range of third-party products that ex-
pand the application of the HP workstations.

By making these packages available on HP
workstations, the company ensures that users
have access to the widest possible ranges of
solutions.

Intraducing HP DesignCenter™

HP DesignCenter is an integrated design
environment for electronic, mechanical and
software engineers, where tasks can be
planned, executed and managed more effec-
tively. HP DesignCenter will include tools
for data management, documentation and
communication, not just design automation
software. It runs on a family of powerful
workstations which link, through industry-
standard networks, to computers from HP
and other vendors.

DesignCenter will help the individual de-
sign engineer by providing an integrated set
of tools to speed the design process from idea
to final production, while also improving
overall quality. DesignCenter comes with the
support, documentation and training to en-
sure productive use of design tools.

Concept/
Initial
Design

Analysis/
Simulation

Physical/Detail
Design

Prototype/
Test

The process begins with concept/initial
design and ends with final documentation
and links to manufacturing. Except, as the
diagram implies, the process does not really
finish there; it repeats. Most designs are
based on previous products and, in the ideal
design process, experience gained from each
design is passed on to future projects for con-
tinuous process improvement.



Concept/Initial Design

In this generic design process, the first
stage refers to product concept, requirements
definition, architectural decisions and initial
functional design. Using a graphics worksta-
tion as an entry device, the designer creates a
database which describes the product struc-
ture with sufficient accuracy and integrity for
a computer to perform the next step: analysis
and simulation.

Analysis/Simulation

In this step, the computer model of the
product is exercised using algorithms that
predict behavior of the finished product. The
designer is able to “see” how the product will
behave before it is created; performance
problems can be corrected and “what if?”
studies performed to optimize the design.

Physical/Detail Design

In the physical/detail design stage, the de-
signer addresses the task of turning the com-
puter model into a physically realizable
product. Documentation and data files are
created that describe how the product will be
built, as opposed to how it will function.

Problems may occur at this stage that ne-
cessitate design changes; for example, physi-
cal limitations of the manufacturing process
may be exceeded. In this case, design
changes must be fed back to the previous
steps and, if necessary, analyzed again to en-
sure that functional requirements are still
met. Clearly, tight coupling between each
step in the process is important for overall
project management and quality control.

Prototype/Test

In the prototype/test phase a physical
model of the product is built and tested to
verify the process up to this point. Again, de-
sign changes may be required, so this stage
must be linked to the rest of the process. Test
results can reveal problems in design or in the
production process, or even in the computer
modeling algorithms. The ability to improve
the accuracy of algorithms such as SPICE
circuit models or finite element models is a
benefit of closely coupling test with the de-
sign process.

Documentation/Links {o
Manufacturing

Although the diagram shows documenta-
tion/links to manufacturing as the final
stage, it more accurately is a part of each step
in the design process. To ensure a smooth
start-up in production, the product should
not come as a surprise to the manufacturing
department; they should be involved
throughout the design process. This is em-
phasized on the diagram by the design pro-
cess being shown around a core labeled CIM
for computer-integrated manufacturing.

Computer-Integrated
Manufacturing

When fully developed, this process will
make complete use of the core of the diagram
shown here as CIM, for computer-integrated
manufacturing. CIM includes three integrat-
ed levels; engineering automation (shown
here), as well as factory floor automation and

planning and control systems. HP provides
productivity-enhancing tools for all three
levels and is moving toward a unified struc-
ture that will allow users to evolve into fully
integrated design and manufacturing.

Today, the full capabilities of this “factory
of the future” are not available anywhere.
But portions of it are available now from HP
with more on the way and increasing levels of
integration as these processes evolve.
DesignCenter is the foundation of this long-
term CIM goal, and offers links between
some of the design automation steps that can
be used now.

HP DesignCenter, as it evolves, will in-
crease engineering productivity at each step
of the design process. It will include links be-
tween steps in the process to speed designs
through the cycle with minimum rework.
Feedback between steps will allow the whole
process to be continuously improved, with
the ultimate goal being a straight-through
process in which each step is performed
“right the first time”.

Electronic CAE/CAD Products

As part of the DesignCenter offering, HP
has a growing line of electronic CAE/CAD
products. This includes a general-purpose de-
sign and drafting system (Engineering
Graphics System) that has wide application
in schematic capture and physical layout of
printed circuit boards. HP EGS can transmit
net list files to manufacturing equipment
such as printed-circuit-board testers to ease
the task of test development.

In the area of logical design and circuit
simulation, HP is committed to providing an
object-oriented database and artificial-intel-
ligence-based software to provide schematic
capture, circuit simulation and links to back-
end physical-design tools. Please contact the
nearest HP sales office for more information
on new products in this area.

In the area of electronic test, HP is a lead-
ing supplier of logic analyzers, digitizing os-
cilloscopes, stimulus-response analyzers and
other test instrumentation. Through exten-
sive use of HP-IB (HP’s implementation of
IEEE 488), these products can be used in au-
tomated test systems, as well as in standalone
applications to verify design prototypes or
production processes.

With the increasing use of microprocessors
in electronics, software design has become an
integral part of the total electronic develop-
ment process. With the HP 64000
microprocessor development system, the en-
gineer can implement each step in the
DesignCenter process for software develop-
ment. Starting with the ability to enter
source code in a variety of high-level lan-
guages, the 64000 user can compile and link
the code and emulate the performance of the
finished software product in the target sys-
tem. The 64000 includes powerful hardware
and software analysis tools to enable defects
to be found and corrected early in the devel-
opment cycle.

P-Computer
- CMuseut

Mech:anicat CAD/CAM Products

For mechanical engineers, HP offers tools
for capturing part geometry in a design
database. 2-D, 3-D wireframe and solids
modeling systems are available. In the area
of analysis/simulation, links are provided be-
tween the design database and finite element
models used for predicting dynamic or ther-
mal behavior. Both HP-developed and popu-
lar third-party modeling packages are
available.

HP’s mechanical design systems include
links to numerically controlled machine tools
and have special utilities for plastic molding
and sheet metal design. As with the electron-
ics design process, HP has a strong offering
of testing tools for mechanical engineers.
Structural analysis instrumentation can per-
form multichannel vibration analysis on pro-
totypes, and extract modal parameters from
the measured data. These parameters can be
compared with finite element model output
and the results of this comparison used to im-
prove the accuracy of the model or modify
the product design.

Summary

Computer-aided engineering and design
capabilities applied throughout the design
cycle improve efficiency and quality at each
step in the process and enhance communica-
tion and coordination between steps. With
the increased capabilities and lower costs of
technical workstations, peripherals, test
equipment and application software, it is be-
coming feasible for every area of the factory
to use these tools in collaboration so each can
truly influence products in appropriate stages
of design and development.

With the HP DesignCenter, an engineer
will have access to a comprehensive offering
of CAE/CAD/CAM solutions for electron-
ic, mechanical and software development.
Along with this comes the support, training
and service that has distinguished Hewlett-
Packard over the years, and that is so impor-
tant to the successful use of these complex
systems.

When the best solutions may be available
through applications software from third
parties and independent software vendors,
HP cultivates relationships with other lead-
ers in the market. This combination of the
HP DesignCenter offerings complemented
by reknowned third-party products, provides
the customer with the widest possible range
of design automation solutions.

HP is committed to a technical and busi-
ness relationship with CAE/CAD/CAM
customers, which begins when the HP field
engineer helps to define and analyze the cus-
tomers’ specific needs. This continues
through system installation and implementa-
tion and extends through the life of the sys-
tem and beyond as needs expand and new
products become available.
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The Hewlett-Packard 9000 T2chnical Workstation

The Hewlett-Packard technical engineering workstation — the HP
9000 — is a family of 16- and 32-bit computers. Aimed at helping
engineers and scientists work more productively, the HP 9000’s appli-
cations range from Computer-Aided Engineering (CAE) and Com-
puter-Aided Design (CAD) to instrument control.

The HP 9000 is comprised of three computer series — the Series
200, Series 300, and the Series 500. Two other HP computers that are
used in the technical market are the Integral PC and Vectra. With
more than 150,000 of these computers installed worldwide, the com-
pany is one of the largest manufacturers and suppliers of technical
and scientific engineering workstations.

The HP 9000 technical workstations are truly compatible com-
puters—from the entry-level series 200 through the Series 300 to the
top-of-the-line Series 500. All of these computers support common
operating systems, programming languages, networking capabilities
and peripherals.

The Series 200 and 300 are based on Motorola microprocessors.
An MC 68000 16-bit computer chip is featured with the 200 while a
choice of either a 16/32-bit MC 68010 or a full 32-bit MC 68020 is
available for the 300.

The Series 500 is based on two Hewlett-Packard developed com-
puter chips. When introduced in 1982, the company’s microprocessor
chip was the world’s first full 32-bit single-chip CPU, and had more
than 450,000 transistors in an area of approximately one- quarter of
an inch square with an execution speed of one million instructions per
second (MIPS). This Hewlett-Packard technology, called “NMOS
IIT”, led to the development of the second chip, a random-memory
access (RAM) chip containing in excess of 600,000 individual tran-
sistors.

All three of these series features the HP-UX operating system,
Hewlett-Packard’s implementation of AT&T’s UNIX* System V
operating system.

The final computers are low cost solutions for the CAE/CAD mar-
ket. Vectra, an IBM-PC compatible system, is based on an Intel
80286 microprocessor and the PC-DOS operating system, while the
portable Integral features a Motorola 68000 CPU and the HP-UX
operating system.

The Foundation For CAE/CAD

As the foundation for Hewlett-Packard’s CAE/CAD product of-
ferings, the HP 9000 family gives engineers flexibility and extensibili-
ty in their choice of computer power required to run their specific
applications. Configuration flexibility — choices of displays, pro-
gramming languages, internal memory capacity, peripherals — al-
lows engineers to tailor a system to fit today’s CAE/CAD needs as
well as meet future requirements.

Measurement Automation

Hewlett-Packard’s HP 9000 family of technical engineering work-
stations offer the kind of flexibility that makes it easy to build produc-
tivity into automating measurement, analysis and test system
applications.

Computer-Aided Test

Using the HP 9000 in a Computer-Aided Test (CAT) systems im-
proves diagnostic reporting and speed analysis. An HP 9000, such as
the Series 300, coupled with high-speed data acquisition instruments,
lets engineers capture and analyze transients in real-time, an alterna-
tive to statistical analysis.

Engineering Evaluation and Analysis

Engineers can use the HP 9000 to evaluate and analyze the per-
formance of products under investigation and development. These
computers, in conjunction with HP-UX operating system,
are optimized to work with the more than 1,400 Hewlett-Packard in-
struments and peripherals via the company’s HP-IB industry stand-
ard interface, making it easier to assemble instrument systems with
higher speed, accuracy, repeatability and therefore, productivity.
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Computer Series Series
200 300
Micropro- Motorola Motorola
cessor/CPU 68000 68010/20
Operating HP BASIC, HP BASIC,
System Pascal, Pascal,
HP-UX HP-UX
Languages BASIC, BASIC,
Fortran, Fortran
C Compiler C, Pascal
Memory 256K RAM 7.5M
physical,
68010 -
16M virtual
68020 -
4 Gbytes
Virtual
Mass Multiple Multiple
Storage Config. Config.
Networking HP-IB, HP-1B
1/0 GPIO HP-HIL
IEEE 802.3 RS-232
JEEE 802.3
170 slots 4 4-8
Display 7in, 12in.
to 14in. to 19in.
25 lines 48 lines
X 80 col. X 128 col.
Keyboard Multiple HP 46020
config. ASCII
8 function
keys

HP 9000 FAMILY COMPARISON CHART

Series Integral PC Vectra
500
Propreitary Motorola Intel
68000 80286
HP BASIC, HP-UX PC-DOS
HP-UX
BASIC, BASIC, BASIC,
Fortran 77, C GW BASIC
Lattice
or MS C
Compiter
Pascal
512K RAM 512K RAM 256K RAM
Expands Expands Expands
to 10M to 5.5M to 3.6M
Multiple Built-in Multiple
Config. 3" Config.
disc
HP-1B HP-IB HP-IB
IEEE 802.3 HP-HIL HP-IL
HP-HIL
RS-232C
RS-422
4-8 2 7
12in. gin. HP Touch
to 19in. 24 lines 12in.
26 lines X 80 col. 24 lines
X 80 col. X 80 col
ASCII 90 key HP-HIL
standard typewriter device
others style port
avail.

Manufacturing and Industrial Monitoring

Accurate monitoring of analog and digital signals is a key to manu-
facturing product quality. The HP 9000 combines computational
speed and reliability for real-time data acquisition even in a harsh
environment. Engineers can immediately spot trends or deviations in
critical variables or processes.
Laboratory Monitoring and Analysis

Analytical procedures can be automated with the HP 9000. Using
HP BASIC or Pascal programming languages, programs are easy to
write and use. At the same time, engineers have a sophisticated means
of data reduction and efficient management of samples, information
and materials throughout the lab.
Design Automation

The second major area that the HP 9000 engineering workstation
family is ideal for is the design automation market where engineers
create software for CAE/CAD applications. To create this software,
whether it is developed as an end-user product, for internal use by the
developing company, or as the software for a turnkey system, the de-
velopment system must be extremely flexible to precisely meet the
designer’s needs.

The HP 9000 is the answer for the OEM or ISV. The flexibility
required by the designer is built into these engineering workstations.

With the HP 9000’s modularity, engineers have a choice of compu-
tational power, color or black-and-white monitors, screen resolution,
peripherals and accessories, allowing them to literally build the sys-
tem they need. Total compatibility of all components guarantees that,
regardless of how the system is structured, it will perform. Offering
either 16/32-bit or full 32-bit processors, the HP 9000 is powerful
and fast enough to meet the demands of any software design.

While flexibility, power and compatibility are the keys to the HP
9000 hardware for the applications software designer, they are also
the keys to the UNIX operating system. UNIX is designed expressly
for software developers and is the industry standard for 32-bit techni-
cal workstations. Hewlett-Packards’s HP-UX is the company’s im-
plementation of this powerful operating system, and includes major
enhancements and extensive debugging.

HP-UX is the operating system offered on the HP 9000 family,
giving the designer the most advanced tool ever written for creating
and modifying software. [t is compatible with other major UNIX sys-
tems so contact with a virtually unlimited expanse of applications to
port onto the HP 9000 is available.

Along with HP-UX, the HP 9000 runs Hewlett-Packard’s BASIC
and Pascal language systems as well as a large and continually grow-
ing base of “stand-alone” software. HP BASIC offers the friendliness
of an interpreted language yet features exceptional operating speed,
while HP Pascal is powerful, flexible and can help design engineers to
fine-tune programs close to machine level. These languages also form
another bridge of compatibility among the various models within the
HP 9000 family.

CAE/CAD application often call for transfer of data between
members of the design team, both in software development and end
use. For this, the HP 9000 family of technical workstations, the com-
pany reinforces its commitment to the world of CAE/CAD applica-
tions. Using the HP 9000, design engineers enter a world of flexibility,
compatibility, power and quality unmatched by any computer on the
market today.

For more detailed information on the HP 9000 technical worksta-
tions please refer to page 65.
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Technical Office Automation Software
For HP 9000 Series 200, 300 and the Integral PC

Research shows that engineers typically spend the majority of their
time — 60% to 80% — planning, communicating and documenting
their work -— doing what HP calls Technical Office Automation. Us-
ing HP’s Technical Office Automation software you can solve your
documentation, analysis, and presentation needs and increase your
productivity.

The following Technical Office Automation software is marketed,
distributed, and fully supported by HP. Additional Technical Office
Automation applications are available from the HP Plus program and
are listed in the HP Technical Systems Software Solutions Catalog.

Technical Office Automation Software

HP 9000 Series 200 and 300* BASIC/Pascal
Applications

Applications that include their own operating environment:
HP 45462B+O  Picture Perfect® business graphics soft-  §595
ware for bar, pie, line and combined
bar/line charts.

Diagraph® clip-art software for creating  $695
a variety of presentation aids, organiza-

tional charts, diagrams, forms, signs,

word charts, and flow charts.

Data Grapher/200 graphics software that ~ $295
turns numbers into charts and graphs.

Files can be merged with HP Tech-
Writer.

Graphics Editor/200 general purpose  $445
graphics software for creating charts and
diagrams. Files can be merged with HP
TechWriter.

Context MBA® integrated software that ~ $795
performs spreadsheet modeling, word
processing, business graphics, database
management, forms, and telecommunica-

tions.

Price

HP 45463B+O

HP 45480B+O

HP 45537B

HP 45481B+

Applications that require Basic 3.0:

HP 45538B Text Editor/200 word processor for cre-  $275
ating reports, memos and high quality let-

ters.

Graphics Presentations/200 business  $750
graphics software for bar, line, and pie

charts.

Project Management/200 software that  $500
analyzes PERT, CPM, and MPM net-

work analysis and produces GANNT

chart output.

Numerical Analysis math software pro-  $500
vides seven commonly used analysis rou-
tines which may be added to application
programs.

Statistics Library/200 provides an eco-
nomical set of routines for data explora-
tion, analysis and graphics display.
Statistics Library/200, Part I providesa  $925
basic library of general statistics.

Statistics Library/200, Part II provides $750
an advanced statistical analysis library.

Part 1 required to run Part II.

HP 98815A

HP 98817A

HP 98821A

HP 98820A $1500

HP 98820B

HP 98820C

*Requires Series 300 compatibility hardware.
+Not available for Model 226.
ONot available for Model 237.

Integral PC and HP 9000 Series 200 HP-UX Price
Applications
HP 45524G  MicroTrak®/HP-UX project management $775

software provides a critical path method
scheduling system for managing complex
projects.

MicroTrak®/HP-UX. Multi-user version
of HP 45524G.

TK!Solver®/HP-UX equation solving soft-  $499
ware solves complex math models using ei-

ther your own design or specialized
templates called TK'SolverPacks.

TK!Solver® /HP-UX. Multi-user version of  $999
HP 45515G.

HP 45524H 31550

HP 45515G

HP 45515H

The following TK!SolverPacks are tem-

plates designed to work with TK!Solver (HP
45515G and HP 45515H):
TK!SolverPack®/HP-UX Financial Man- $125
agement.

TK!SolverPack®/HP-UX Mechanical Engi- $125
neering.

TK!SolverPack®/HP-UX Building Design $125
& Construction.

TK!SolverPack®/HP-UX Introductory Sci- $125
ence.

Multiplan® /HP-UX electronic spreadsheet  $345
provides financial modeling, forecasting and

the calculation of engineering and scientific
formulas.

Multiplan® /HP-UX. Multi-user version of  $3595
HP 45473G.

MemoMaker /HP-UX word processing for  $195
writing memos, business letters or reports.
MemoMaker/HP-UX. Multi-user version  $395
of HP 45420G.

Calculator /HP-UX provides the functional- $75
ity of an HP Series 10 calculator with math,

stat, trig and financial functions.
Calculator/HP-UX. Multi-user version of  $150
HP 45413G.

The Management Solution/HP-UX in-
cludes, MemoMaker/HP-UX, Mul-
tiplan/HP-UX and MicroTrak/HP-UX at
a 15% savings over the combined list price of
the three individual products.

The Management Solution/HP-UX. Multi-
user version of HP 45438G.

For Series 300 HP-UX applications, contact your HP Sales Office.

HP 45516G
HP 45517G
HP 45518G
HP 45519G

HP 45473G

HP 45473H
HP 45420G
HP 45420H

HP 45413G

HP 45413H

HP 45438G SHIS

HP 45438H $2159

Ordering Information

In the US, call toll-free (800) 538-8787; except in California, Alas-
ka, or Hawaii call (408) 738-4133. Or contact your local Hewlett-
Packard sales office or dealer.

®Context MBA is a trademark of Context Management Systems.

@Picture Perfect is a trademark of Computer Support Corporation.

®Diagraph is a trademark licensed to Computer Support Corporation.
®MicroTrak is a trademark of SofTrak Systems.

8TK!Solver and TK!SolverPacks are registered trademarks of Software Arts, Inc.
®Multiplan is a registered trademark of MicroSoftt Corporation.
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Technical Software for HP Computer Workstations

In today’s technical computation and engineering design market,
providing total hardware and software solutions to our customers is
absolutely vital. To satisfy this need, Hewlett-Packard actively seeks
out, and relies upon, the expertise of third party software suppliers to
augment our selection of HP technical solutions.

Because the number of software products in this offering is quite
large and constantly growing, we cannot list all of the products and
prices here. However, HP provides a complete listing of these prod-
ucts—both HP and third party—in a quarterly Technical Systems
Software Solutions Catalog available from HP’s Computer Supplies
Operation (CSO). Orders for single copies and annual subscriptions
can be placed with your charge card by calling CSO directly (see
Ordering Information below).

Hewle-Fackard
Technical <

The products included in this Technical Systems Software Solu-
tions Catalog come from three sources:

1. Software submitted by third party suppliers to our HP PLUS
Program which offers a vast “super market” of more than 750 techni-
cal software packages—from aerospace simulators to water utility
operations. HP PLUS technical applications in such areas as civil en-
gineering, petroleum exploration, earth sciences, process control, and
math/statistics, all running on HP hardware, are available to solve a
wide range of computational needs.

2. Software recruited from specially selected third party vendors
who have developed software for particular markets associated with
HP’s Computer Aided Engineering strategy. HP is placing special
emphasis on recruiting software vendors in the Mechanical, Electri-
cal, and Software Engineering markets. Also included in this catego-
ry are Technical Office Automation solutions—products that improve
engineering productivity such as technical word processing, graphics
presentation, data base management, spreadsheets, and numerical
analysis solutions.

3. HP Proprietary Software, which offers you a broad selection of
HP-proven technical applications, utilities, and complete solutions.
Applications areas range from AC circuit simulation to statistical
quality control and from engineering graphics systems to data com-
munications software. Specific information on HP-created software
can be found both in this General Products Catalog and in the Tech-
nical Systems Software Solutions Catalog mentioned above.

HP PLUS Program
To service its more than 250 independent technical software suppli-
ers, HP relies on a vendor program called HP PLUS.

HP PLUS offers you software in three different categories: Listed,
Referenced and Distributed. The Listed category is for the supplier
with the lowest level of HP involvement in marketing his product. The
Referenced category is for user proven software products. The Dis-
tributed category is for software which HP has elected to market,
merchandise and sell.

The HP 9000 Series 300 technical workstation provides the sys-
tem and software design engineer with a flexible, high-perform-
ance, modular computer. Choose from a Motorola 68010 and
68020 CPU, four displays and the wide selection of HP peripher-
als, instrument and input devices.

Mechanical Engineering Sotutions

HP has selected as marketing partners, creators of the leading ap-
plications software to link your design, drafting, analysis and manu-
facturing groups. HP third party software suppliers provide
integrated solutions for 2D and 3D design, finite element analysis,
solid modeling, geometric modeling, numerical control, computer
aided test and tool path generation. These software solutions are
widely known and used in the automotive, plastics molding, nuclear,
aerospace, steel, computer manufacturing, AEC (architectural engi-
neering and construction) and consumer products industries to name
just a few.

Electrical Engineering Solutions

To round out our extensive proprietary Electrical Engineering and
Computer Aided Testing offering, HP is working with third party
suppliers to market software for logical design (schematic capture
and simulation), physical design (IC and PC board layout) and
microprocessor software development. Porting this software from
third party sources to the appropriate HP hardware allows us to ap-
proach virtually all electrical engineering problems with complete so-
lutions.

Software Engineering Solutions

Data Base Management Systems, FORTRAN and C program-
ming environments, operating systems and utilities, compilers,
debugging aids and documentation systems all are necessary parts of
the programmer’s tool kit. HP not only markets a large library of its
own software engineering applications, it also helps merchandise nu-
merous third party software packages in this area.

New software engineering capabilities that are available from HP
third party vendors include relational data bases, artificial intelli-
gence systems, assemblers, emulators, system documentors and soft-
ware conversion aids.

Ordering Information Price
5957-4315 Technical Systems Software Solutions

Catalog (single issue) £25.00
5957-8403 Technical Systems Software Solutions

Catalog (one year’s subscription) $80.00

Orders can be placed by calling CSO directly: (800) 538-8787 or
(408) 738-4133 in California, Alaska and Hawaii.

175

A




176

A

COMPUTER AIDED ENGINEERING

HP’s Solution Support Program for CAE

Hewlett-Packard believes that CAE users would benefit the most
from a comprehensive, integrated CAE solution. This solution is
comprised of engineering workstations, peripherals, software and
services tailored specifically to solve problems unique to your business
and design engineering environment.

Solution support is not only important after purchasing the system,
but in the investigative and evaluation stages as well. Thus our focus
is on assisting you to

- investigate

- implement

- use

- adapt
the CAE/CAD system we have to offer.

HP uses a structured, consultative approach wherein a support rep-
resentative helps you become self sufficient with the system in a well
planned fashion. We work with you to evaluate your needs, present
solutions to achieve your goals, gather appropriate resources and im-
plement the entire project.

We know that you will be satisfied only when your initial objectives
are met with results and you begin to see a return on your investment.
Installation of the hardware and software alone does not lead to a
fully productive system. Nor does a single training course. Achieving
optimum system productivity could take several weeks or months and
requires a full curriculum of education.

Our training courses are designed for your system manager, pro-
gram developers and application users at different levels of expertise
with the system. We even complement our training courses with ex-
pert guidance and consulting by our support representative, to steer
you along the path to productivity. We feel that you will be self suffi-
cient when you know how to adapt the system to your own evolving
needs on an ongoing basis.

Hewlett-Packard has a wide range of support products and services
that would apply to any serious user of our CAE/CAD solutions.
These service products are applicable at specific periods during your
Investigation, Implementation and Operation process. The following
diagram will help you position and select the right service for your
needs.

Range and Scope of Suppor! for CAE/CAD

Seminars Installation Response Centers
Literature Training Courses Hardware & Software
Demonstrations HP—ASSIST Maintenance Contracts
ROI/Evaluation Consulting Updates
Benchmarks Special Projects Advanced Training
[ INVESTIGATION | [ IMPLEMENTATION | | OPERATION |
Service Type

Installation [ ]

Training [ ]

HP—ASSIST

Maintenance Contracts
Response Center Service
Updates

General Consulting | ]
and Special Projects

Support Preducts Available with Your CAE/CAD
Solution

Our major service programs can be categorized as

1) Customer Education

2) HP-ASSIST

3) Consulting

4) Special Projects

5) Hardware and Software maintenance contracts.

Please see pages 759 to 767 for a detailed description of these pro-
grams. The following list and table illustrates the availability of sup-
port products with our CAE/CAD systems.

Customer Education

HP 9000 HP-UX Systems Days

35073A HP-UX System Administration for Series 3
200

35128A Introduction to HP-UX 5

35129A HP-UX System Administration for Series 3
500

35130A Programming in C language 5

HP 9000 Language Systems

970058 HP 9000 BASIC Upgrade for Series 500 3
98501A BASIC Programming 4
98502A HP 9845 BASIC Operations and 5
Programming
98503A BASIC I/O Programming 4
98510A Series 200 BASIC Operations and 5
Programming
98511A Series 200 Pascal Operations and 5
Programming
98524A HPL Operations and Programming 5
HP 9000 Applications
98534A /X HP-DRAFT at HP site/on-site 4
98304A/X Fundamentals of HP EGS at HP site/on- 3
site
98304B/Y Advanced HP EGS at HP site/on-site 2
98532X HP-FE training course, on-site 5
98363A+24D HP ME Series 5/10 Fundamentals 3
98365A+24D Advanced concepts with HP ME Series 5
10
HP-ASSIST
98360A+61A Implementation Analysis for HP-DRAFT
98360A+65A Project Implementation Assistance for
HP-DRAFT (Includes two seats in HP-
DRAFT course #98534A)
98360A1+65B Project Implementation Assistance for
Shared Resource Manager used with HP-
DRAFT
98360A+65Z Additional PIA units to HP-DRAFT
ASSIST.

Support Product Availability Matrix

.J;t,
@y R Co %

s, By, e lﬁ% . g,
HPEGS| @ [] . ° P

HP ME Series
5/10] e o ° ° ° ° °

HP DRAFT
HPFE| ® . . . .
s o0 e .
0| il .
Series 200 [ [ ° . °
Series 300 o ° ° ° °
Series 500 o ° .
HP-Integral [ [ ° ° °

$HP-UX only

New support products are continuously being added. Please contact your local sales office for
availability details.



COMPUTER AIDED ENGINEERING

Software Description

HP-FE is a general purpose Finite Element system for linear struc-
tural and thermal analysis of 2D, axisymmetric and 3D structures
and solids consisting of linear elastic materials with homogeneous iso-
tropic and temperature-independent material properties.

The system is able to solve the majority of standard problems in
structural mechanics and heat-transfer analysis assuming small dis-
placements and small strain theory and a linear elastic material
model. The system is well suited to analyzing medium sized problems
encountered in real mechanical, electromechanical and civil engi-
neering environments with a maximum of about 12.000 degrees of
freedom.

HP-FE offers the advantages of simplified data preparation with
o Input in free format
o Input through the ME DesignCenter Series I0 CAD system
o Pewerful graphics capabilities for creation, automatic generation

and verification of the Finite Element model
o Numerous output options to clearly display the results of an analy-

sis

Types of Analysis
The extensive library of elements in HP-FE allows a structural
model to be created for any shape. The analytical capabilities can be
summarized as follows:
o Linear elastostatics
To solve for displacements, stresses, and reaction forces in linear
elastic solids and structures subjected to applied structural and
thermal loads.
e Linear dynamics:
Mode frequency analysis
To extract natural frequencies and natural mode shapes (un-
damped free vibration forms and frequencies).
- Linear transient dynamic
To determine the time history solution of the response of a linear
elastic structure to a transient dynamic load (general force excita-
tion).
Linear steady-state dynamic
To determine the steady-state response of a linear elastic structure
to a time dependent, periodic force.
- Harmonic response analysis
To determine the steady-state response of a linear elastic structure
to a set of harmonic loads of known frequency and amplitude.
Linear heat transfer analysis:
To determine the steady-state or transient temperature distribu-
tion in 2 dimensional, and axisymmetric structures and solids due
to temperature gradients and internal or external heat flux and
heat sources.
Linear conduction and boundary convection conditions as well as
internal heat generation may be considered. The calculated tem-
perature distribution may then be used as input to a subsequent
structural analysis.

Pre-Processor

An interactive and fully automatic 3D mesh generator for all ele-
ment types is available to create Finite Element models. It will gener-
ate meshes automatically and display them for checking and
modification by interactive editing.

The bandwidth optimizer (automatic node re-numbering) is an es-
sential complement to the mesh generator. Its purpose is to reduce the
bandwidth of the global stiffness matrix in order to improve the effi-
ciency of the analysis by minimizing equation solution time and nec-
essary storage capacity.

HP-FE provides an interactive graphics program to help the user to
display and check the model in the most convenient way. The pro-
gram permits rapid plotting of the model data on the graphics screen,
plotter or graphics printer.

Finite Element System HP-FE
HP 98353A

Mesh of Pipe Junction with Element Shrinkage

Post-Processor

HP-FE offers a number of output options within which a user se-
lected subset can be printed or plotted based on the selection of load
case, element group, and by element or node number range (e.g. dis-
placements at selected nodes, stresses for selected elements).

Deformed shapes from a model corresponding to different load
cases can be superimposed on the undeflected plot or displayed sepa-
rately. All the features available in plotting the undeformed structur-
al model also apply to the deformed mesh shape.

Specifications
Maximum number of nodes: 2000
Maximum number of elements per group: 500
Maximum number of element groups: 99
Maximum number of load cases: 24
Maximum number of constraint equations: 2000
Maximum number of vibration modes: 24
Maximum number of contour lines: 30
Maximum number of material properties: 100
Maximum number of geometric properties: 100
Maximum number of combined load cases per
combination equation: 20
Maximum number of suppressed nodes: 700
Maximum number of nodal forces/temperatures: 1000
Maximum number of prescribed displacements: 1000
Maximum number of load functions in dynamics: 40
Ordering Information
HP 98353A Price
(designed to run on HP9000 Series 200 and 300) £9.500
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HP Design Center Mechanical Engineering Series 10

HP 98365A, 98366A

o mn
e
sunn @

Introduction

HP Design Center Mechanical Engineering Series 10 is a 2D de-
sign and drafting system for mechanical engineering applications. It
is also the core building block of a new generation of mechanical de-
sign solutions.

The system provides comprehensive design functionality which is
presented to the user via a very friendly user interface. The interface
has also been designed for maximum flexibility so that it can be cus-
tomized to specific needs.

ME Series 10 runs on the complete range of HP 9000 series 300
engineering workstations under either the Pascal operating system or
the HP-UX environment. These systems are complemented by the
availability of both LAN and SRM networks.

Software Description

Functionality

ME Series 10 offers a powerful set of functions for complex
mechanical part and assembly design as well as schematics. The re-
sult is high design efficiency with fast creation and modification of
drawings.

Drafting features include:

e construction geometry

® an electronic “ruler” to emulate drawing board techniques

e viewport functions

e semi-automatic creation of isometric drawings

¢ functions for dimensioning according to international standards

Other capabilities ensuring high design productivity are:
® variation design features

e measurement of area properties
® parts, subassembly and assembly handling
® parts list generator

A high level macro language enables the user to tailor the system to
his specific needs. All these design and drafting features are backed
up by a filing system allowing easy storage of data.

User interface

Short learning cycles and friendly system handling are essential for
engineering productivity. The ME Series 10 user interface is menu-
driven and provides the ease-of-use beginners require together with
customizing capabilities for the advanced user.

ME Series 10 offers a choice of 2 standard user interfaces opti-
mized for the mechanical engineer and draftsperson:

® atablet/screen user interface is the ideal combination to offer func-
tions directly accessible from the tablet, complemented by screen
menu subfunctions.

e a screen-only version together with a “mouse”.

Links to CAM and other applications

A major objective of CAD/CAM systems is the use of the same
data throughout the design and manufacturing process. ME Series 10
meets this objective. Links to Finite Element analysis (e.g. to HP-FE)
as well as to NC-programming are available. Additionally, direct ac-
cess to the ME Series 10 design data is possible via external pro-
grams.

This open system concept allows for integrated and customized so-
lutions to meet the growing needs of industry.

Ordering Information Price
HP 98365A ME Series 10 on HP 9000 Series 300,

Pascal O.S. included, delivered on tape cartridge $10.000
HP 98366A ME Series 10 on HP 9000 Series 300 to

run with HP-UX (O.S. not included) delivered on tape

cartridge $10,000
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Dual-Channel, Dynamic Signal Analyzer 64 ;Hz to 100 kHz

Network analysis
Spectrum analysis
Transient analysis
Waveform recording

_———
HP 3562A

The HP 3562A Dynamic Signal Analyzer is a dual-channel fast-
Fourier transform-based network, spectrum and waveform analyzer
which provides analysis capabilities in both the time and frequency
domains. The dc-to-100 kHz frequency range, 150 dB measurement
range and 80 dB dynamic range of the analyzer makes it a powerful
solution for testing and analysis in electronics, mechanics and electro-
mechanical control systems.

Two high performance input channels and a built-in signal source
(noise and sine signals) address network analysis on the bench or in a
test system. Zoom analysis with frequency resolution to 25.6 uHz
plus a powerful AM, FM and PM demodulation function makes the
HP 3562A a versatile spectrum analyzer. For transient or waveform
analysis, signals can be sampled, digitized then stored in an internal
memory, or directed via HP-IB to an external disc drive (without a
computer). The stored waveforms can be recalled and analyzed in the
time and frequency domains (baseband and zoom analysis).

Additional features include a full range of data analysis capabili-
ties such as vector averaging, block-operation Waveform Math, a 40-
pole/40-zero Curve Fitter and Frequency Response Synthesis. Front
panel operations can be automated without a computer with built-in
Auto Sequence programming, or with computers through complete
HP-1B programmability. For documentation of results with hardopy
or mass storage, the HP 3562 A can control digital plotters and exter-
nal disc drives directly via HP-IB.

Model 3562A

Testing & analysis solutions for electronics, mechanics & electro-mechanical control systems.
¢ Frequency response analyzer
Modulation analysis

Direct control of disc drives
Direct control of HP-GL plotters

l DESIGNED FOR l
SYSTEMS

Network Analysis

Accurate, high resolution frequency response measurements of
electronic and mechanical systems can be performed with Linear
Resolution FFT, Logarithmic Resolution and Swept Sine analyzer. A
built-in signal source provides a variety of random noise and sinewave
signals to meet the requirements of the system under test.

Spectrum Analysis

On-line analysis of distortion, drift, modulation and phase noise
can benefit from the speed and accuracy of the HP 3562A. High reso-
lution measurements are typically 100 times faster than tuned spec-
trum analyzers — and, since the HP 3562A is an FFT-based
analyzer, you can see transient events that a tuned analyzer would
probably miss.

For complete specifications and pricing information see page 706.
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Digital Vibration Test Control System
Model 5427A

¢ Random test flexibility for use with MIL, |IEC, and other
standards

¢ Automatic out-of-toierance detection protects device
under test

Description

Closed-loop control of environmental and/or developmental vibra-
tion test stimuli for random, transient, and sine testing is available in
the HP 5427A.

The basic HP 5427A Vibration Test Control system consists of: 2-
channel (expandable to 4) analog-to-digital converter for processing
feedback information; 21 MX-E series, microcoded digital processor;
HP 1335A Persistence CRT display; HP 2623A Graphics Terminal
with built-in printer; pushbutton control unit; HP 9885M Flexible
Disc storage unit; cabinet and programs for random control.

The HP 5427A is the ideal vibration control system for production
vibration testing where random, transient and sine testing are re-
quired and offers a selectable set of analysis routines especially
designed for easy operation by laboratory personnel. The following
vibration test control capabilities apply to the HP 5427A.

System Operation

Random, sine and transient control follow the same logical opera-
tional phases. First, the appropriate disc is loaded and the test pro-
gram or sctup (envelope, alarm and abort limits, test time,
calibrations, etc.) is loaded from disc storage in response to search
codes or names. If a new program or modifications are desired, a
friendly question-and-answer sequence is used. Once a new setup has
been generated or changes made, it can be assigned a new name and
stored for later use.

After a satisfactory setup is obtained, the operate phase allows con-
trol of the actual test via pushbuttons on the central control panel.
Removable snap-on overlay panels clearly label buttons for the type
of test desired. Choices of on-line displays and a save button allow
saving of data for later plotting, including auxiliary PSD measure-
ments during random control.

After the test, results and all saved data are available for review or
documentation. The graphics terminal or an optional HP-IB compati-
ble digital plotter provide fully labeled, report-quality plots of test
results. In random control, fully labeled plots can be obtained while
the test is running (open loop) using the terminal or an optional HP-
IB plotter such as the HP 7470A.

Specification Summary

Random Control

Resolution: 64, 128, 256, or 512 lines (1024 lines optional)

Bandwidth: Af to 5000 Hz

Loop time: <0.9s for 256 lines, 2500 Hz bandwidth, one control

channel and full display

Dynamic range: >65dB

Accuracy rms PSD accuracy: +2%
Control PSD accuracy: +=1.0 dB (90% confidence level) Higher
accuracies are typically achievable with increased control spectrum
averaging.

Sine Control

Frequency range: 0.1 to 5000 Hz. Upper and Lower sweep frequen-
cy limits and starting frequency may be specified anywhere in the
frequency range (resolution: 0.1 Hz).

Sweep rate: 0.001 to 100 octaves/minute log, 1 to 100,000
Hz/minute linear, operator selectable.

Harmonic components: >60 dB below full level fundamental out-
put

e Economical expansion for sine and transient control
e Ultra-high random control resolution: 512 lines stand-
ard {1024 lines optionai)

HP 5427A

Sweep time accuracy: +0.25% or =52 ms, whichever is greater

Amplitude accuracy: the greater of 2.5 mV or =1% of specified
reference value.

Output dynamic range: 72 dB

Transient Control

Classical reference waveforms: half-sine, terminal peak saw-
tooth, triangle or rectangle

Polarity: positive or negative
Duration range: 0.5 to 100 ms

Duration accuracy: 5% for half-sine and terminal peak sawtooth
at pulse baseline crossover points

Shock response spectrum synthesis: time domain waveforms
are synthesized from a user-specified shock response spectrum (SRS)
off-line in the setup mode

Resolution: 1/N octave, N is any integer from [ to 9
Frequency range: 2 decades nominal, 2.6 decades maximum
Maximum frequency: 1/Nth octave below 10,240 Hz

Ordering information Price
HP 5427A Vibration Test Control System $55,400
Option 070 High resolution random (1024 lines) $1205
Option 075 Transient control $3020
Option 080 Sine control $3020
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HP EGS Engineering Graphics System

HP EGS on HP 9000 Model 320

HP EGS
Engineering Graphics System

Hewlett-Packard’s Engineering Graphics System (HP EGS) con-
tinues to evolve to meet the demand for powerful, low-cost computer
solutions within the engineering environment. HP EGS is a 2-D com-
puter-aided design (CAD) system that helps the engineer create
schematics, printed circuit (PC) board layouts, mechanical engineer-
ing drawings, and other engineering artwork. Developed for use on
the HP 9000 Series 200 and 300 workstations and peripherals, HP
EGS has numerous built-in design tools such as rat’s nest generator,
connect list compare, and materials list output to aid you in electrical
and mechanical engineering design.

HP EGS functions expertly in stand-alone configurations or in a
Shared Resource Management (SRM) system. The SRM can im-
prove productivity by allowing several users to share data; it can save
cost by allowing users to share peripherals. HP EGS is ideal for the
novice with little knowledge of computers, and for the more exper-
ienced user who wants to develop custom applications.

Revision 2.1 HP EGS builds upon more than 2500 installations of
earlier versions both inside HP’s R&D labs and at client facilities,
where 70% of all users report they routinely employ two or more of
the multiple personalities.

Features and Capabilities

HP EGS is not just a simple computer-aided drafting system, but a
flexible, multipurpose tool with several distinct drawing environments
or personalities attuned to specific design needs. At the heart of HP
EGS is the graphics editor, the tool used to generate drawings on the
screen. You can enter all the drawing elements, numbers, and com-
mands from a tablet menu or the screen, using a graphics tablet stylus
or a mouse.

Drawings can be created using several elements—lines, circles, rec-
tangles, polygons, arcs, text. Complex, frequently used shapes can be
stored as library parts and called up as needed. Shapes on the screen
can be altered with screen editing commands. It is possible to move,
copy, delete, scale, rotate, or stretch lines and objects. New drawings
can be created by modifying existing ones.

The specialized user environments, or personalities, in HP EGS ef-
ficiently address tasks in the following areas:

Electrical Engineering—used to draw printed circuit board art-
work and circuit schematics

Mechanical Engineering—built with the isometric drawing capa-
bility that allows mechanical engineers and draftspeople to generate
2-D representations of 3-D drawings

General Drawing—geared for easy preparation of such general-
purpose artwork as floor plans, telephone line layout, and pipeline
schema
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HP EGS Engineering Graphics System

“3

HP EGS Enhancements

Revision 2.1 HP EGS has a number of special tools that facilitate
design—tools you’d expect to find in more advanced and expensive
CAE/CAD systems. Among them:

Isometric mode—allows you to draw isometric views of objects or
to show assembly operations on a single drawing.

Rat’s nest generator—adds point-to-point connections between
placed printed circuit board components based on a connection list
from a schematic. Aids ready detection of congested areas.

Connect list compare-—compares system-generated schematic and
printed circuit board connect lists to ensure exactness.

Photoplotter /NC drill output (option)—converts HP EGS draw-
ing information to the format required by a Gerber photoplotter or an
Excellon numerical control drilling machine.

IGES pre/post processor (option)—translates drawing files into
IGES (initial graphics exchange specification) format, making it pos-
sible to move them to other vendors’ graphics systems, and back to the
originating site.

GATHER command—Ilets you move segments of a drawing with-
out losing connectivity.

Many other features designed into HP EGS contribute to its im-
proved performance.

Three Specialized Personalties
Electrical Engineering Personalities

The Schematic Drawing and PC Board Layout Personalities in this
software module now make it easy to turn engineering ideas into
physical reality.

The Schematic Drawing Personality assists you in creating
schematics of electronic designs much more rapidly than by manual
methods. HP EGS is fast enough that you can always work with a
current drawing. The symbol library for this personality contains
such factory-defined sample elements as passive and active devices,
digital devices, and package chips.

The PC Board Layout Personality allows you to create printed cir-
cuit board artwork for your electronic designs. This personality

makes the conversion from design into format suitable for a
photoplotter or an NC drill machine. Another feature designed to fur-
ther enhance HP EGS is the rat’s nest generator which helps you
make appropriate connections between placed components and a
schematic connection list on the PC board using ‘airlines.’

Mechanical Engineering Personality

Designed to assist engineers and draftspeople prepare 2-D mechan-
ical drawings, this module dramatically reduces drawing time. You
can use construction geometry techniques to create drawings; you can
use construction lines while creating the drawing; and you can easily
do isometric drawings. This easy-to-use personality expands to grow
with your mechanical drawing requirements. The library for this per-
sonality is based on ANSI standard specifications.

General Drawing Personality

The easy-to-learn General Drawing Personality has the power of
the other personalities to lend to a multitude of applications . . . from
generating overhead slides, block diagrams, floor plans, project
scheduling diagrams to any other general artwork.

General Drawing is where many new users begin to learn how to
use HP EGS, and where many sophisticated users come to create
their own environments.

HP EGS Options

HP TechWriter. Documenting your engineering tasks, writing re-
ports, and developing presentation-quality materials that include il-
lustrations consume a major portion of an engineer’s time. HP EGS
combines with HP TechWriter to deliver quality presentation materi-
als.

This optional document editor works with the entire Series 200 and
300 family of workstations, and can be purchased separately from HP
EGS. Using a picture processor, document editor, and lister, HP
TechWriter electronically merges words with the pictures created by
HP EGS.

Photoplotter/NC Drill Postprocessors. Printed circuit board de-
signers often need to convert their designs into a format suitable for a
photoplotter or an NC drill machine. HP’s optional photoplot/NC
drill feature makes the conversion for printed circuit boards designed
on an HP EGS workstation. Output is in Gerber photoplotter and
Excellon drill format, respectively. These ASCII formatted files can
be ported to these machines in compatible magnetic tape or paper
tape form. Standard data communications can also be used to move
the files to these machines.

IGES Translators. Conforming to the initial graphics exchange
specification (IGES), HP EGS IGES translators allow you to move
HP EGS drawings to other CAD systems; or, you can move drawings
from other systems to HP EGS. HP EGS can be used as a low-cost
front end to your expensive CAD systems.

Large Digitizer. Some applications need the ability to digitize large
drawings. HP EGS supports a Summagraphics Microgrid series E-
size digitizer, the Model MG3548. Data transfer is accomplished via
an RS-232 interface.

Ordering information Price
98305A HP EGS 2.1 S10.000
98310A HP EGS Photoplotter and NC

Drill Tape Utilities, Right-to-use £3.000
98311A HP EGS IGES Translators,

Right-to-use $3.000
98819A HP TechWriter 1.2, Right-to-use

(Can be purchased separately) $795



Shorten the Design Cycle

Development of electronic products has
changed drastically in the last decade. The
advent of microprocessors was just the begin-
ning. Technological advancements which are
constantly lowering hardware prices and in-
creasing performance are continuing at a
staggering rate.

What does this mean to you? It may mean
the software component of your product is
now as significant as the hardware. Proper
management of software development and
system integration phases is now critical to
producing a product.

Recently, an electronics industry article*
compared the impact of development costs,
product costs, and late product introduction.
Using a representative high-growth market:
5-year product life, 12% annual price erosion,

*Figures from Donald Reinertsen, McKinsey & C. (Los Angeles,
CA), Electronic Business, July, 1983, p. 66. ©1983, Cahners
Publishing Company

LOGIC DEVELOPMENT SYSTEMS

Advantages of an integrated Apgiroach

and 20% growth per year, an overrun of 50%
in a product’s development costs will decrease
after-tax profits by 3.5%. By contrast, a prod-
uct-cost overrun of only 9% results in a 22%
decrease in after-tax profits. But, even more
significant, a six month delay in product in-
troduction costs 33% of the after-tax profit.

Keeping a project on schedule is not as easy
as adding more people. You know how diffi-
cult it is to find and train qualified people.
And, too many people may actually throw the
project further off schedule. The answer, of
course, lies in higher productivity. Hardware
and software designers need a design environ-
ment that helps them to be as productive as
possible. Increased project complexity means
that this environment must support project
management as well, so that team efforts re-
main focused on objectives and progress is
easily tracked.

Increase Productivity

The HP 64000 Logic Development System
is an effective solution to shortening the
microprocessor design cycle. It’s the first sys-

tem to combine advanced software develop-
ment, real-time emulation, sophisticated
hardware/software analysis capabilities, and
the power of the HP-UX** operating system.
Configuration flexibility combines with
ease of operation and fast response to form a
system that lets your people do their best
work in the shortest time. Software project
management tools running under the HP-UX
operating system ensure smooth progress in
the development cycle. Software engineers
benefit from the tightly-coupled, high-level
software development and analysis tools.
Real-time performance analysis tools point to
system bottlenecks, allowing significant im-
provements in performance in a fraction of
the time of conventional techniques.
Powerful, interactive, yet, easy-to-use emu-
lation and timing analysis speed hardware de-
velopment. Since the HP 64000 system allows
many engineers to share the same data base

**HP-UX is Hewlett-Packard's enhancement of the UNiX oper-
ating system. UNIX is a trademark of AT&T Bell Laboratories.
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Advantages of an Integrated Approach
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The HP 64000 logic development system is easily tailored to match your design environ-
ment. For small to medium-sized teams, up to six stations can be assembled in a single
cluster (shaded area) with direct access to a central data-base. Larger teams are ac-
commodated by adding a multi-user HP-UX computer to the high-speed HP 64000 sys-
tem bus. Powerful networking links clusters to form a distributed development system

to cover an entire lab.

and combines interactive tools for the hard-
ware and software tasks, system integration
(often the most time consuming development
phase) is greatly enhanced. All this means
product development schedules are shorter
and better products get to market sooner.

In addition to complete development capa-
bility, this system also has tremendous flexi-
bility to adapt to your development task ...
in your particular lab . . . to your unique ap-
proach. The HP 64000 system can include
development stations (operating stand-alone
or in clusters), HP 9000 series 200 and 500
multiuser computers running the HP-UX op-
erating system, high performance HP
peripherals, and advanced software; ail con-
figured for maximum productivity and cost
effectiveness in your environment. The HP
64000 system can grow with your needs and
provide complete assurance that your origi-
nal investment is protected.

Work Stations

The heart of the HP 64000 system is the
HP 64100A system workstation which con-
tains a powerful, 16-bit computer, optimized
for software development, emulation, and
analysis. Stations are capable of performing
stand-alone or in a cluster sharing high-per-
formance peripherals. The peripherals are
shared via a high-speed bus and proprietary
networking software. An expensive network
controller or file server is not required. Up-
grading from a single station hard disc-based
system to a multi-station system is as simple
as connecting another productive station to
the bus and turning it on.

Every station contains a card cage for the
emulation and analysis subsystems that sup-
port the design team in each phase of the proj-

ect. The addition of powerful HP software
tools such as compilers, assemblers, and link-
ers provides complete development capabil-
ity for a wide variety of microprocessors.
Syntax driven softkeys are the consistent,
easy-to-learn interface to all these capabili-
ties.

A System to Match Your Needs

Larger design environments can benefit
from the inclusion of HP 9000 series general
computers running the HP-UX operating sys-
tem. The HP 9000 family of computers ranges
from single user systems up to multi-user sys-
tems incorporating Hewlett-Packard’s own
state of the art 32-bit microprocessor. The
computer connects directly to the HP 64000
system bus so that it shares the same data base
with the development system. Access is pro-
vided from the computer terminals to the real-
time execution and analysis environment of
the HP 64000 stations, allowing them to be
shared between several engineers.

The HP 9000 family of computers also of-
fers extremely powerful networking capabili-
ties that allow easy sharing of data from
team to team, yet preserve team indepen-
dence for project management purposes.
They also accommodate a variety of physical
layouts, whether the lab is across the hall
from the engineer or across the country.

The HP-UX operating system provides
software revision control systems and auto-
matic compiling and linking to assure that
the current version of a module is always be-
ing used. An electronic mail system and oth-
er communications software encourage and
speed the sharing of information between
teams as well as between team members.

HP 64000 software development and data
communications software is also available to
run on DEC VAX* series computers. This
means that you can protect existing invest-
ments and still take advantage of all the pow-
er of the HP 64000 system.

The HP 64000 adds up to a system capable
of solving all a team’s development needs
with enough flexibility to meet your organ-
izational and budget requirements.

Tightly Integrated Tools
Streamline the Software
Design Cycle

The UNIX operating system, from which
HP-UX is derived, was designed to be an
ideal environment for software development.
HP-UX, therefore, provides many tools for
the software engineer. The hierarchical file
structure allows easy organization of a proj-
ect. Text processing utilities speed documen-
tation. A system of “pipes” and “filters” al-
lows the simple utilities the system provides
to be combined together into powerful, yet
easily understood commands. This flexibility
allows an engineer to tailor the system to the
task at hand. This can obviate many repeti-
tive, tedious, and error-prone activities which
hinder progress.

Another very important tool for enhancing
the productivity of a software designer is
high-level language. A designer can produce
better documented, easier maintainable, and
more transportable code using a high-level
language in much less time than using assem-
bly language.

*DEC VAX is a trademark of Digital Equipment Corporation.



An integrated set of modular development tools are well-suited to applications that re-

quire teams of designers. A common database enhances a smooth integration of all the

components.

The HP 64000 development system allows
the software designer to make maximum use
of high-level languages. By integrating the
synthesis and analysis tools into the same sys-
tem a sophisticated data base generated by
the compilers, assemblers, and linkers may
be shared. This data base goes beyond merely
providing global symbol information. HP
64000 logic analysis tools can access and dis-
play the original source lines in their trace
listings, including comments. Data values
can be referenced in the terms they were de-
fined. Program flow can be analyzed on a
procedure level rather than a machine code
level. Analysis and debug can now be accom-
plished in terms of the source language,
transparently, and in real-time. That means
problems are found and solved sooner.

Many times a high-level language is avoid-
ed for projects with critical performance
specifications. Hewlett-Packard is a pioneer
in the development of nonintrusive perform-
ance analysis tools which address this prob-
lem. These tools allow development to be
done quickly and efficiently in a high-level
language. Overall system performance is
then examined, bottlenecks and critical paths
identified, modules are optimized and only
where necessary (and that is the key), rewrit-
ten in assembly language. This optimization
proceeds even to the assembly language level,
assuring maximum performance. Perform-
ance analysis, done at real-time execution
speed with no disturbance of the target sys-
tem or its software, ensures that efforts are
focused where they are the most productive.

Tightly Coupled Measurements
Speed the Hardware Development
Task

In-circuit emulation has become one of the
most widely used tools in the development of
microprocessor-based products. By replacing
the microprocessor in the system under test,
complete control, as well as a crystal clear
window into the prototype system, is ob-
tained. Faithfully emulating today’s complex
processors is critical. Otherwise, hours may

be wasted trying to solve a phantom problem
introduced by the emulator, not the proto-
type system. Designers must trust the emula-
tor so that time is spent productively
debugging the target system and not the in-
strumentation.

Hewlett-Packard’s emulation tools are up
to the task. A wide variety of processors are
supported so that the optimal processor can
be selected for your project. All support real-
time emulation, that is, they execute at the
same speed as the processor. One of the most
innovative tools in the industry, a user-defin-
able emulator, is also available to support a
proprietary processor or provide an early
start on a new processor.

A pioneer in the field of logic analysis,
Hewlett-Packard has combined its measure-
ment expertise and its custom, integrated-
circuit technology to add sophisticated logic
analysis to the HP 64000 development sys-
tem. An example is the powerful, 400 MHz
timing/125 MHz state analyzer which
makes use of the computing power of the sta-
tion to provide advanced statistical informa-
tion on the data it has captured. This does
more than make the HP 64000 system devel-
opment stations general-purpose logic ana-
lyzers. It allows engineers to use the analysis
and emulation tools together as a system.
Analysis and emulation modules interact
over a high-speed bus to quickly pinpoint
problems between multiple processors and
subsystems. Not a patchwork connection of
separate instruments, this capability is an in-
trinsic part of the HP 64000 system architec-
ture.

All this is made possible by the modular
design of the HP 64000 system stations, the
hardware subsystems, and the self-configur-
ing software. This means that the develop-
ment station adapts to the needs of the
moment. Whatever phase of the project, the
appropriate capabilities are available. Sever-
al stations can even be combined into a sin-
gle, extremely powerful measurement

system, when needed, to quickly solve the
most complex problems and avoid costly de-
lays. When schedules and budgets are tight,
the HP 64000’s adaptability means you get
the most for your money.

Service, Support, Training

Hewlett-Packard has been a successful
supplier of tools to the electronics industry
for many years. During those years HP has
earned an enviable reputation for customer
satisfaction. There are two major reasons for
this. First, the quality and reliability of the
products Hewlett-Packard builds. Second,
the wide spectrum of professional support
available to our customers.

Reliability and serviceability are designed
into Hewlett-Packard products. A compre-
hensive quality assurance program that be-
gins with the original design specification has
resulted in an extremely low failure rate for
the HP 64000 system when compared to the
rest of the computer industry. This is a major
factor affecting the overall productivity of
your designers, because if the development
system isn’t working, neither are your engi-
neers.

HP also provides trained professionals who
understand your development needs. A Cus-
tomer Engineer performs on site installation
and verification of equipment upon delivery.
Systems Engineers answer technical ques-
tions and are available for applications assis-
tance on a consulting basis. Training courses
are available to bring your people up to speed
quickly on the latest and most advanced de-
velopment tools. Maintenance contracts are
available that can be tailored to best suit
your company’s requirements. All this means
you receive maximum return on your invest-
ment when you choose Hewlett-Packard.

Call your nearest Hewlett-Packard field
office and find out how the HP 64000 system
can help your next project come in ahead of
schedule and under budget.
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Software Design
Model 64000

HP 64000 Logic Development System

Software Development

The HP 64000 Software Design Center provides all of the advan-
tages of an integrated approach to software development verifica-
tion/analysis and system integration. There is, however, a strong
trend towards the use of a central computer for software develop-
ment, especially in large design environments where many engineers
need access to the powerful software design and program manage-
ment tools available with a UNIX or VMS operating system. Ideally,
a design team should have an environment with the advantages of
both the central computer and the tightly-coupled, development sys-
tem integration and analysis tools. This ““ideal” design is available in
the HP 64000 Logic Development System. The tight coupling has
been extended from the system integration and analysis tools of the
HP 64000 work station to HP 9000 series 200 and 500 computers
with HP-UX and DEC VAX series 11/7XX computers running the
VMS system. This tight coupling is accomplished through a high-
speed HP-1B link such that the computer and HP 64000 station oper-
ate as a unit. The result is a distributed processing, centrally con-
trolled network where numerous users can be supported with low cost
terminals while sharing the resources of the central computer and the
emulation and analysis capabilities of an HP 64100 or 64110 work-
station.

HP 64000 compatible C, PL/M, and Pascal cross compilers and
cross assemblers have been developed for both the HP and DEC com-
puters and their respective operating systems. In addition, a new re-
mote access capability allows designers to access the emulation and
analysis tools of an HP 64000 station from any of the terminals in the
network.

Now, even larger design teams have the advantages of a tightly-
coupled, integrated approach to software engineering. Software syn-
thesis is accomplished efficiently using the fast, cross software tools

and program management tools under the powerful UNIX or VMS
operating systems. The target processor’s native code along with ap-
propriate symbol table information is passed over the high-speed link
to the HP 64000 station where software debugging can occur at the
source code level and in real time. As software bugs are found, the
context can immediately be changed to the source code editing envi-
ronment where changes are made. As target hardware is developed,
system integration and analysis can proceed and the software charac-
terized and optimized — always at the source code level. The produc-
tivity of the entire design effort is greatly enhanced since design
automation techniques are applied throughout the design process.
Bugs are found earlier at less cost and documentation is maintained
throughout the design cycle.

System Architecture

The fundamental unit of an HP 64000 System is the Development
Station. Flexibility of the system architecture exists across two
dimensions: within stations and between stations.

Within the station, the multiple bus structure is a the key architec-
tural feature. The operating system and station CPU communicate
with the option-card slots via the development station bus. This bus
carries address, data, and control signals from the host CPU and sup-
plies power to all option cards. Cards which comprise a distinct sub-
system, e.g., an emulation subsystem, communicate via separate
high-speed subsystem buses. Another bus, the intermodule bus
(IMB) is the link for interactive analysis modes. Since buses are not
shared, the host system does not intrude on emulation or analysis op-
erations to conduct “housekeeping” tasks, allowing real-time run
modes and multitasking for the subsystems.

Functions for each development station are defined by the subsys-
tems installed in the station. Subsystems reside on cards, and a single
subsystem may require from one to five cards. Operating software is
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An advanced, fiexible, dual-bus architecture is the key to real-time transparent emulation in the HP 64000 development system. The
HP 64000 host processor communicates with installed subsystems over the system bus while emulation operates over a separate high-
speed emulation bus. Other subsystems, such as performance analysis, emulation bus analysis, along with target system state and
timing analysis can perform measurements without interfering with emulation activities.

Software

Development

Support Matrix
Microprocessor || HP 9000, Series 200, 300, 500, HP-UX,

DEC VAX, 11/7XX, VMS*

8080/85 . . . .
8048 Family . .
8051 . .
8086/88/186/188 || = . . . .
6800 Family v . . -
6809/09E . . . .
6605 . .
68000/ 010/08 . . . .
780 . L] . L}
Z8001 / 2 [ [ [ [
NSC 800 - . . "
9900 Family .
TMS 320 .
6502 .
1750 .
User Definable . .

*DEC, VAX, and VMS are trademarks
of Digital Equipment Corporation

stored on the mass storage device used for the configuration, and sta-
tions sharing common memory can all access the stored software. For
example, in a cluster arrangement, all stations in the cluster can use
any of the assemblers and compilers stored on the cluster’s mass stor-
age device.

Between stations, there are four basic arrangements. A system
cluster, with hard disc, printer, and development stations, operates as
a distributed processing network. Distributed processing takes advan-
tage of the powerful host CPU resident in each development station,
maintaining a high level of responsiveness even when extra stations
are added, up to a total of six per cluster. For larger design programs
with major software development demands, uniting the development
system with an HP 9000 or other compatible computer via a high-
speed link adds extra stations and extra capabilities. Typically, the

tools for writing software are housed in the computer, and object code
and symbol tables are passed to development stations to take advan-
tage of the simulation, integration, and optimization tools of the HP
64000 System. The special development aids can be accessed directly
on a development station or remotely from a computer workstation. A
third possibility is setting up a single development station as a
benchtop instrument. A fourth basic setup with an RS-232 link de-
fines a development station as a terminal for a host computer and an
independent analysis/emulation instrument.

New products for the HP 64000 System are compatible with ex-
isting HP 64000 Systems that are maintained or updated to current
status with Software Subscription Service. As applications change,
the user can reconfigure an HP 64000 System to meet the new needs.
On-going compatibility allows users to take advantage of enhance-
ments and new subsystems as they become available.

Development Stations

Development stations are the user’s interface to the Logic Develop-
ment System. There are two stations, Model 64100A Development
Station and the smaller, transportable Model 64110A Development
Station. In use, the two stations are functionally the same, with an
ASCII keyboard and eight syntax-driven softkeys to operate the in-
stalled subsystems. Each station contains:

o High-performance, 16-bit host processor

¢ Resident ROM and RAM memories for HP 64000 station CPU
® Card cage with five or ten slots for subsystem option cards

® RS-232-C (V.24) interface to access other clusters or computers

Model 64100A Development Station has ten slots to accommodate
subsystem cards. An optional PROM programmer can be installed
directly in the station, to the right of the keyboard; specific interfaces
are available for most of the commonly used PROMSs. Local mass
storage can be added with Option 041 Dual Flexible Disc Drives. At
least one station in an HP 64000 System cluster must have local mass
storage as a means of entering operating software for the system and
any subsystems. Local mass storage frees the station for stand-alone
applications, and it also provides a convenient, economical means of
storing and transferring work in progress.

Dual, flexible disc drives are standard for Model 64110A Develop-
ment Stations. The transportable HP 64110A station has adjustable
legs and a hinged keyboard, which makes it a logical choice for field
and stand-alone uses. HP 64110A development station has five option
card slots.
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Software Evaluation and Verification
Model 64000

A broad selection of emulator subsystems ensures that there is
HP 64000 System support for any of the most popular
microprocessors. When a new design requires a different
microprocessor, a new emulation subsystem can be installed
readily.

Emulation

The HP 64000 Logic Development System offers a wide selection
of emulators to support microprocessor-based product development.
These emulators provide an essential link between the software devel-
opment environment and the target system. Programs developed on
the HP 64000 system or compatible computers are run on the emula-
tor subsystem for real-time debug and analysis. Processor run con-
trols in the emulator allow you to single-step, display, and modify
memory. Modifications and improvements to software are made
quickly and easily in the early design phases; emulation gives you the
flexibility to experiment before committing a product to firmware.
Features of an HP 64000 emulation subsystem include:

Real-time emulation mode without inserted wait states
Run-time controls for single cycling and register display
Mapping memory blocks to emulation or target memory
Simulated I/O using HP 64000 System resources
High-speed emulation memory

Software modules can be evaluated as they are developed, rather
than after both hardware and software are totally complete. Since
much of the debugging is done as modules are added, there are far
fewer problems in integrating hardware and software. The HP 64000
System emulators add one more dimension of user friendliness—all
emulation commands are entered with directed-syntax softkeys from
the development station keyboard.

The Logic Development System offers emulation subsystems for a
variety of 8-bit and 16-bit microprocessors. Presently, emulators are
available for the following processors:

NSC800 6803 70108 8086

780 6805/R/U/P 70116 80C86
78001 6808 8031 8088
78002 6809 8035 80C88
6301 6809E 8039 80186
6303 68A09 8048 80188
6800 68B09 8049 146805G2
68A00 68BOSE 8051 146805E2
68B00 68000 8080 TMS32010
6801 68008 8085 F9450
6802 68010

For microprocessors that are not presently supported with a dedicated
HP 64000 System emulator, a custom emulator can be developed us-
ing Model 64274S User-Definable Emulator as a base. For ROM-
based systems, there isa ROM Emulator, Model 642728S, to provide a
controlied environment for software execution and analysis. Both us-
er-defined emulators are powerful alternative tools for applications
not served by processor-specific HP 64000 System emulators.

Emulation subsystems for the HP 64000 System consist of a con-
trol card and an emulator pod assembly. Memory for the emulator,
ordered separately, requires at least two slots in the development sta-
tion card cage, one for the control card and a second slot for the mem-
ory card. Emulation memory is implemented with high-speed static
RAM; up to | Mbyte of emulation memory may be installed in incre-
ments of 32, 64, or 128 kbytes.

The emulation processor is run from two memories: emulation
memory and target system memory. Memory is assigned to either
memory by blocks of memory address space, but the processor runs as
if only one memory existed. Blocks of memory addresses may be des-
ignated as RAM, ROM, or illegal. As code modules are completed,
they can be tested on the emulator in combination with existing target
system hardware.

One of the important advantages of an emulator is the control over
the microprocessor during the development phase. The microproces-
sor can be run, halted, or single-stepped from the development station
keyboard. During emulation, it is possible to examine the contents of
the microprocessor memory and registers, modify the contents, and
then continue the emulation run.

An emulation bus analyzer should be added to the subsystem to
monitor activity on the emulator bus. Model 64302A analyzer pro-
vides real-time traces of address, data, and status/control signals.
Displays may be in the microprocessor mnemonics or in an appropri-
ate numerical base.

For multiprocessor applications, emulators may be used interac-
tively with the Intermodule Bus (IMB). The IMB links emulation bus
analyzers for cross-arming modes, and the IMB can also establish
larger measurement systems for interactive emulators, timing analyz-
ers, and/or state analyzers. When emulation and analysis subsystems
reside in separate stations, an IMB extender (HP 64303A) is availa-
ble for cross-station measurement systems.

Analysis

Analysis and system integration are major functions when design-
ing and developing superior microprocessor-based products. The HP
64000 System offers five analysis subsystems to meet measurement
needs for troubleshooting, debugging, and optimizing target systems.
The HP 64302A Emulation Bus Analyzer is a basic real-time analyz-
er used with an emulation subsystem. As well as providing the dis-
plays and triggering conditions for the emulator, the HP 64302A
analyzer is the emulator’s access point for interactive emula-
tion/analysis; in addition, it supports the High-Level Software Ana-
lyzer (HP 64330) for analysis in high-level programming languages
of C and Pascal. The HP 64340 Real-time, High-level Software Ana-
lyzer is a hardware and software package that operates with an ap-
propriate HP 64000 emulation subsystem. HP 64310A Software
Performance Analyzer is also used with an emulator, providing over-
view measurements that aid in system-level evaluations. For complex
problem solving, HP 64610S Logic Timing/State Analyzer and HP
64620S Logic State/Software Analyzer are high performance ana-
lyzers that may be used separately or interactively.

High-level Software Analysis
Two High-Level Software Analyzers offer HP 64000 System users
an advanced, yet easy-to-use, feature set for analysis of programs
written in Pascal or C. The analyzers are processor specific, for troub-
le-shooting and debugging software written for the target
microprocessor. Measurements are specified and displayed in the
high-level context used in generating the software to simplify correla-
tions between executing software and written programs. Two series
are available: HP 64330 High-level Software Analyzers and HP
64340 Real-time, High-level Software Analyzers.
Basic features of these analyzers include:
® Measurements for global and detailed views of high-level software
execution
® Variable values are displayed in their native data type (Boolean,
integer, real, scalar, structured types, etc.)
® High compatibility with system cross compilers supports measure-
ment specification using static and dynamic variable names, file,
procedure, and function names, as well as high-level source line
numbers
® Direct control over target system operation
o Command files speed measurement set-up and execution, facilitat-
ing automatic measurements



The HP 64340 Real-time, High-level Analyzer Trace Statements
Measurement displays executed source lines along with the val-
ues of all variables referenced. A hierarchy of measurements
streamline troubleshooting from a global view of module execu-
tion down to the detail of variable values.

Additionally, the HP 64340 real-time, high-level analyzers offer:
® Module timing to detect anomalies and analyze performance
Counts of specified statements to verify software coverage
e Sequencing, windowing, and measurement enable/disable to re-
strict analysis to specific software areas
e Display any source files without exiting the analyzer for convenient
comparisons to current source code

e Time tagging of modules or statements as an elementary perform-
ance check

e Interactive operation with other HP 64000 analysis and emulation
subsystems

Both analyzers trace program and data flow in executing code. The
HP 64330 adds no extra code to the software under test, but it does
stop program execution periodically by inserting software traps to ac-
commodate the analyzer. By contrast, in real-time mode, the HP
64340 is fully transparent to the system under test and it meets all
criteria for real-time analysis: the processor is not halted, program
execution is not stopped, and additional code traps are not added to
the target software.

The HP 64330/64340 analyzers improve software engineering pro-
ductivity with measurements that are relevant and convenient for
troubleshooting software written in high-level programming lan-
guages. Presently, the HP 64330 supports 68000, 8086, 8088, 68008,
68010, 80186, and 80188 processors; the HP 64340 supports 68000,
68010, 80186, 8086, 8088, and 80188 processors.

Software Performance Analysis
Model 64310A Software Performance Analyzer provides overview
measurements to aid in evaluating total system effectiveness of pro-
grams operating in real time. Global measurements let software de-
signers determine where system resources are being used, in terms of
execution times, memory usage, and interaction traffic. Software per-
formance measurements aid in determining where to focus optimi-
zation efforts for maximum effect on system performance.
e Histogram displays for quick comparisons of software activity
e Tabular displays with continually updated means and standard de-
viations on current measurement
® Measurement modes of memory and program activity
e Measurement modes of event duration
¢ Measurement modes of intermodule linkages
Model 64310A analyzer is used with any of the processor-specific
emulators for either 8-bit or 16-bit microprocessors. Up to three Soft-
ware Performance Analyzers may be installed in a single station and
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HP 64310A Software Performance Analyzer brings perform-
ance analysis measurements to design applications for
microprocessor-based products. Six measurements quickly
characterize total system performance, allowing the software
designer to allocate available resources optimally.

they may be operated interactively through the intermodule bus
(IMB). Each analyzer occupies one card slot. Software performance
analysis is a powerful analytical too!l once reserved for large main-
frame computers, and now available for developing microprocessor
products.

Logic State Analysis

Model 64620S Logic State/Software Analyzer offers real-time,
transparent software analysis for microprocessor systems. A modular
system, the Software Analyzer can be configured for 20 to 120 input
channels. The HP 64620S analyzer supports analysis at all levels of
complexity for microprocessor systems.

e Multiple trigger parameters using symbols, ranges, NOT, and
“don’t care” terms as well as file names and line numbers

o Sclective data storage for edited state listings

e Powerful 15-level sequencer that may also be used to form one or
two measurement windows

® Extensive symbolic tracing for quick setups and easy interpretation

e Real-time, nonintrusive analysis feature set supports debug for
high-level programming languages

e Two software performance overview modes for code optimization

® Processor-specific interfaces and inverse assembly for easy hook-
ups and state listings in the microprocessor mnemonics

An extensive feature set accommodates analysis of code written in
high-level languages. An analyzer trace may contain source line num-
bers, high-level instructions together with comment fields, and assem-
bly language lines. A listing of system activity in terms of high-level
source lines together with the assembly-level language generated by
the source lines resembles an expanded listing; this measurement is
particularly useful when modifying code for quicker execution or
more efficient use of program memory. When the HP 64620S analyz-
er includes the overview measurement capabilities, code modules that
run too long or take too many lines of code can be quickly identified,
rewritten, and tested again. Measurements may be specified by sym-
bol names rather than address ranges or line numbers.

Preprocessors and inverse assemblers are available for a variety of
microprocessors. Displays are automatically formatted and state list-
ings are translated into the microprocessor mnemonics for convenient
measurements,

The HP 64620S Software Analyzer subsystem is composed of a
control card, one to three data acquisition cards, and general purpose
probes or dedicated interfaces. There are two types of data acquisi-




190

(a

LOGIC DEVELOPMENT SYSTEMS

System Integration
Model 64000

(BaBaUatiouuty T outo Wiy Auaulia Wiy

R S T USRS gV gt ¥ pu g

Model 64610S High-speed Timing/State Analyzer offers power-
ful, high-resolution, asynchronous and synchronous analysis
with extensive postprocessing capabilities. Many triggering
modes allow precise positioning of the display window to locate
timing margin, state execution and interaction problems. Post-
processing is also available to perform operations on acquired
data.

tion cards: a card with 40 input channels and a card with 20 input
channels and the overview circuits. The analyzer collects and stores
data at data transfer rates up to 10 MHz. Analyzer memory is 256
states deep, with a 4096-state memory for the overview function.

Flexible triggering, a major strength of the Software Analyzer, is
implemented with shared resources between trigger, store, and count
functions. Trigger parameters may include values, ranges, “don’t
care” terms, NOT terms, file names, symbols, and line numbers.
Events stored may include all states, or may be limited to only states of
a specified type or within a defined range. Event or time interval counts
can be made between stored states or from the trigger point to each
stored state.

A sequencer may be used in conjunction with the trigger, store, and
count functions. When the sequencer enables the trigger function, con-
ditions specified for the sequencer must be met before the analyzer
initiates a search for other triggering conditions. A basic sequence
specification may have up to 15 sequence terms. Restart terms may be
used with one or more of the sequence terms to define a state that
reinitiates the search for a portion or all of the sequence.

At the highest level of analyzer control, the master enable condition
enables or disables all other analyzer functions. The master enable
may be a specific event, a sequence, or a stimulus from another analyz-
er across the intermodule bus.

Symbolic tracing is based on the symbol table created by the linker.
Other user-defined labels may be added as needed. Symbols are alpha-
numeric names assigned to absolute addresses, ranges, or procedure
names. All entries in the symbol table become part of a softkey set,
saving time in setting up measurements.

Preprocessors and Interfaces

Preprocessors and interface modules tailor the HP 64620S Logic
State/Software Analyzer for use with specific microprocessor systems.
Preprocessors provide quick, convenient connections between target
systems and the logic analyzer. Inverse assemblers translate collected
state events into the processor mnemonics for easy reading and analy-
sis. The interface software automatically sets formats for the logic an-
alyzer to match inputs from the target system processor. Model
64650A General Purpose Preprocessor is used with a 60-channel HP
64620S Analyzer and replaces three HP 64635A data probes and one
HP64636A clock probe. Control software and inverse assemblers are
included with the processor specific interface modules that are in-
stalled in the preprocessor. The interface modules contain interface
circuits and cabling to connect to the target system. Both processor
specific and user-definable interface modules are available.

The user definable interface module includes hardware, chip sock-
ets, and interface boards to create a wirewrap interface for processors
not supported with a dedicated interface. A user-definable inverse as-
sembler HP 64856A is also available for the general purpose interface.

The following preprocessor interfaces are available for the Model
64650A General Purpose Preprocessor:

Processor Interface Model Number
8086,/8088 64653A
8085 64655A
80286 64657A
80186/80188 64658A
6809/6809E 64671A
6800/6802 64672B
68008 64673A
68000/68010 64674A
Z8001 64680A
Z8002 64681A
Z80 64683A
NSC800 64690A
General purpose 64651B

Timing Analysis

Model 64610S High-speed Timing/State Analyzer subsystem of-
fers powerful, high-resolution, asynchronous and synchronous analysis
with extensive postprocessing capabilities. Many triggering modes al-
low precise positioning of the display window to locate timing margin,
state, execution, and interaction problems. The analyzer’s resources
can be allocated to provide wide, fast, glitch, dual-threshold, and ex-
ternally clocked measurements. Postprocessing adds another dimen-
sion to timing/state analysis with the ability to perform operations on
acquired data, such as automated compare and statistical analysis of
raw data. In the external clock mode, you have the ability to analyze
the operation of high-speed logic in bit slice, microprogrammable, and
state machines in real time. The HP 64610S analyzer offers powerful
analysis that is easy to use.

e 8 16, 24, or 32 channels of timing/state analysis

o Asynchronous sampling from 2 Hz to 400 MHz for excellent resolu-
tion

e Synchronous sampling to 125 MHz

e Compare level, range, and fault qualifications for state and timing
listings

® Memory depth of 4060 samples in wide sample mode and 8140 sam-
ples in fast sample mode

o Glitch capture and trigger for glitches as narrow as 3 ns to quickly
locate transients

® Dual threshold mode for checking transition times, loading
problems, and noise margins

Model 64610S analyzer aids in quickly resolving timing problems in

multichannel logic systems.

Each measurement mode provides a different view of the system
under test. Wide sample mode is the most frequently used mode for
standard timing analysis measurements from 2 Hz to 200 MHz. Fast
sample mode captures asynchronous events at rates up to 400 MHz,
and stores them in a memory 8140 samples deep. In glitch capture
mode, a separate glitch detection circuit is activated whenever a signal
crosses threshold two or more times in the same sample period result-
ing in completely asynchronous glitch monitoring. Dual threshold
mode displays are three-level waveforms that show when the signal is
above, below, or between threshold levels. This mode identifies margi-
nal signals and slow transitions which are frequent causes for intermit-
tent hardware problems.

Labels for single input lines or groups of lines identify the input
source for easier interpretation of the display. Once defined, these user
labels are added to the softkey set, making measurement setups and
analysis much more convenient.

Speed, memory, and measurement modes give the Hardware Ana-
lyzer its power, but the finesse is a function of the versatile triggering
parameters. Patterns, Boolean NOT conditions or a glitch on one or
more lines can serve as trigger conditions. Transition triggering estab-
lishes a trigger point as a set of signals enter or leave a defined state.
Time interval specifications can be defined for patterns, and the ana-
lyzer is triggered if the pattern persists longer than the defined time or
if it does not persist long enough. When 16 channels are available, a



trigger on inputs of one probe pod can arm the analyzer to search for
another trigger specification on the second probe pod, a sequential
trigger.

The capability of storing and retrieving timing measurements
quickly and simply is an enabling function for other postprocessing
functions. Find and mark functions can locate and indicate the occur-
rence of a specified pattern across the entire 4000 or 8000 sample
measurement. All occurrences of a marked time interval can be mea-
sured and the mean calculated automatically. New measurements
may be compared to a stored measurement for automatic testing
processes. Timing displays can be translated directly into state list-
ings, together with the marked conditions and time interval measure-
ments. In a two-step process, the analyzer can collect traces from one
set of trigger specifications, pass the trace to the postprocessing func-
tions where a second set of trigger specifications determines whether
the trace is stored or discarded. Postprocessing functions are imple-
mented by the HP 64610S analyzer operating software.

Microprogram Development Subsystem

Model 64276A/B/C
Model 64320S 25 MHz Logic State/Software Analyzer

The HP 64276 Microprogram Development Subsystem and the
HP 64320S 25 MHz Logic State/Software Analyzer provide run
control and real-time analysis for microprogrammable systems. As
integrated subsystems of the HP 64000 Logic Development System,
the HP 64276 and the HP 643208 add the power of run control and
analysis to all phases of the design, development, and maintenance of
microprogram-based products.

The Microprogram Development Subsystem consists of three com-
ponents: a Run Control module, a Writable Control Store, and a 25
MHz Logic State/Software Analyzer. Run Control provides pro-
gram flow control, clock control, and break event detection. Writable
Control Store provides high-speed RAM for storing the microcode to
be executed. A 25 MHz Logic State/Software Analyzer monitors
system buses, trigger, store, and sequencing for locating problems in
the microprogram.

The Microprogram Development Subsystem supports software de-
velopment for a wide variety of microprogrammable processors and
sequencers. Integration of the Microprogram Development Subsys-
tem with other powerful HP 64000 analysis and emulation tools al-
lows for interactive, cross-triggered measurements in complex
multiprocessor environments.

Features

e Choice of clock control or real-time address jam at break detection
offers flexible target system control

e Address ranging and two-level sequencing provide powerful break
event specification

e Real-time, nonintrusive analysis of microprogrammed system ac-
tivity reduces software development time

e Flexible user-definable microassembler provides support for a wide
variety of microprogrammable devices

e Microcode source interleaved with analyzer trace data speeds soft-
ware debugging

e Linking of separately assembled microcode modules accelerates
software turnaround time

e MACRO instruction feature of the microassembler improves soft-
ware engineering productivity

e Modular architecture permits specific Writable Control Store con-
figurations for customized development tools

e Integration of Run Control and analysis capabilities simplify oper-
ation

e Interaction with other HP 64000 system emulators and analyzers
provides real-time analysis in multiprocessor environments

In order to simplify the writing of your microcode, the HP 64861 A
User-definable Microassembler is available. With this software pack-
age, a microassembler can be created that supports MACROs, word
widths up to 128 bits, linking, source code displayed with trace data,
and errors issued for architecturally incorrect microwords. This
microassembler, coupled with the Microprogram Development Sub-
system and the state analyzer, provides you with the most comprehen-
sive microprogram development system available.

" g

The Microprogram Development Subsystem supports software
development for a wide variety of microprogrammable and bit-
slice processors and sequencers. Integration of this subsystem
with other HP 64000 analysis and emulation tools offers interac-
tive, cross-triggered measurements in multiprocessor environ-
ments.

Microprogram Typical
Development Microprogram
Subsystem System
Clock Clock
Control Phise
Generator
Break
Break Micro
r‘ Event ( - Program
Detection Sequencer
Break
Trigger Micro
Program Flow Micro Address
Control
N
Micro Control
Assembler/ WCS Store
Linker ROM
U Micro Data
5
25 MHz Micro
R .
l”r:graomh:(ner Analyzer with TProgrammed
Source Display C__—_' System
IMB
Other HP 64000
Analyzers C::_..
Emulators

Typical microprogram system block diagram (shaded area) with
interconnection to HP’s Microprogram Development Subsys-
tem. This flexible subsystem provides real-time nonintrusive
analysis of microprogrammed system activity which reduces
software development time.
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Summary
Model 64000

Model 64000 Logic Development System offers total support
for all phases of developing microprocessor-based products.

Summary

Model 64000 Logic Development System is a complete system for
developing microprocessor-based products. From the very first out-
lines for design specifications, through delivery to the customer,
through modifications and updates, the HP 64000 System provides a
common data base accessible by everyone associated with the prod-
uct. Engineers and technicians working with the new product don’t
have to guess what should happen on the basis of out-of-date listings,
inaccurate after-the-fact flowcharts, and scanty notes. They know.
Final code and complete documentation can be passed on with the
product as it moves to completion. Since there is a common user inter-
face for all processes, there is no need to adapt to a new instrument for
each major development phase. As an implementation of the “elec-
tronic workbench” the HP 64000 System supports microprocessor
products through all phases of design, development, production, test,
and redesign.

The HP 64000 System offers full microprocessor support: emula-
tors, assemblers, C compilers, Pascal compilers, tailored for a wide
selection of 8-bit and 16-bit processors. For debugging, integrating,
and optimizing, five analyzers provide real-time, nonintrusive mea-
surements to quickly locate problems and bottlenecks. The HP 64000
System is an integrated set of compatible tools that support
microprocessor development from conception through obsolescence.

As a universal system, the HP 64000 System frees the user to select
the optimum processor for each new product. With a dedicated devel-
opment system, a processor is chosen first, and then support instru-
ments are chosen to match the processor; economy may dictate that
the same processors be used for subsequent products, forcing the de-
signer to fit later applications to existing support equipment. Tooling
up for a new microprocessor project with the HP 64000 System solu-
tion is a moderate add-on expense because the fundamental support
already exists in the development stations, hard disc or flexible disc
drives, and printer. With the universal HP 64000, it becomes practi-
cal to consider two or more processors, and even make comparisons
through some breadboarding phases, before selecting the processor
that best suits the application. Multiprocessor applications become
feasible, even when the microprocessors come from different vendors.
When a microprocessor is not supported by any of the HP 64000 de-
velopment aids, user-defined kits are available to create new proces-
sor-specific emulators, assemblers, and inverse assemblers.

The HP 64000 is a friendly system, friendly in many dimensions.
New users become proficient in little time, typically less than a day,

and experienced users progress quickly to take full advantage of the
advanced applications of the HP 64000 System. Details of routine
tasks are performed by the system, not the user. Yet, none of the func-
tions are hidden; the display status line always describes current sys-
tem activity, and error messages and commands are fully spelled out.
Softkeys as implemented in the system are virtually self-explanatory;
frequent references to manuals to decipher a code are eliminated.
With softkeys, typing is used to create new code and text, and not for
entering commands. Directed syntax displays the possible choices for
the next command and avoids the inconvenience of entering a com-
mand string in the wrong sequence. Model 64000 Logic Development
System encourages users to practice sound design and development
techniques.

Selecting a Logic Development System

Model 64000 Logic Development System is a complex and dynam-
ic family of microprocessor support tools. Consequently, it is recom-
mended that an HP Field Engineer be contacted for a suggested
system configuration that will fit your application. For a copy of our
latest HP 64000 brochure, in the U.S., call 1-800-447-3282 (in Colo-
rado call collect 590-3340). Outside the U.S,, call your local HP sales
office. Prices for selected components are listed below.

Ordering Information

Model Description Price
64070A High-speed DEC VAX Interface $2700
64100A Development Station $11,130
Opt 041 Dual Flexible Disc Drives add $2200
64110A Transportable Development Station
with flexible disc drives $11,150
64156S Emulation Memory Subsystems $3140 to
32 kbytes to 1024 kbytes $33.910
642XXS Emulation Subsystem, 8-bit uP $3200 to
$5600
642XXS Emulation Subsystem, 16-bit uP $4500 to
$8800
64276X Microprogram Development $7000 to
Subsystem $13,800
64302A 48-channel Emulation Bus Analyzer $2530
64310A Software Performance Analyzer $3440
64320S Logic State Software Analyzer for $6250 to
Microprogram Development $13,250
Subsystem
6433XA High-level Software Analyzer $3000
6434XX Real-time, High-level Software $12,000
Analyzer
645008 PROM Programming Subsystem $1r10
Opt XXX  PROM specific Interface add $300 to
$500
64610S High-speed, Timing/State Analyzer $7850 to
200/400 MHz timing/125 MHz state $23,350
8 to 32 channels
64620S Logic State/Software Analyzer $4350 to
20 to 120 Channels $9610
64630S Probe sets for HP 646208 Logic $1620 to
State/Software Analyzer $6680
20 to 120 Channels
64650A General Purpose Preprocessor $3140
646XXA Processor Specific Interfaces for use $860 to
with HP 64650A GP Preprocessor $2000
648XXA/S  Pascal & C Compilers, 8-bit, 16-bit $3000 to
$7000
648XXA Assemblers/Linkers, 8-bit $600 to
$1600
648X XA Assemblers/Linkers, 16-bit $1200 to
$2400
648XXA Host Development Systems $3000 to
$5000
64851A User-defined Assembler $1200
64856A User-defined Inverse Assembler $1200
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Introduction to PC-

Controlled Instrumentation

The increased power of today’s personal
computers and their proliferation in the engi-
neering workplace have made them increas-
ingly attractive to industry as inexpensive,
versatile controllers for test-and-measure-
ment instruments.

Currently most PC-controlled test-and-
measurement systems are based on HP-1B. A
new and more novel approach is the personal-
computer-instrument system.

Personal-computer instruments use a dis-
tinctive architecture in which the test-and-
measurement instruments are tightly cou-
pled to a personal computer at the system
level. Redundant functions such as displays,
user-interface and internal microprocessors
are eliminated from the instruments and cen-
tralized in the personal computer. This al-
lows a single-user interface to control these
simpler and hence, more reliable instru-
ments.

In addition to their automated-measure-
ment capabilities, PC-controlled instruments
offer low buy-in prices and the availability of
numerous general-purpose personal-comput-
er software packages. This makes them at-
tractive for automating many repetitive
testing functions, while still having the bene-
fits of a general-purpose computer.

HP PC instruments

HP PC Instruments link test and measure-
ment devices to the HP Vectra PC, HP 150

Touchscreen and Touchscreen 11, IBM PC,
PC/XT, and PC/AT creating a more effi-
cient, cost-saving way to program and per-
form test procedures, analyze and compare
data, and record and plot results.

With PC Instruments, you can monitor
and control up to eight instrument modules
through the HP PC Instruments Bus (HP
PCIB) for each HP PCIB interface card
used. A second interface can also be added
allowing control of up to 16 PC Instruments
from a single computer.

PC Instruments consist of eight advanced
instrumentation modules, each housed in a
separate stackable plastic enclosure. Since
the PC Instruments modules are located
outside the personal computer, valuable ex-
pansion slots are conserved, and the instru-
ments are removed from the noisy
environment of the PC. The simple design of
the modules allows easy access to the meas-
urement terminals and easy expansion of the
instrument system as necessary.

Isolated power is supplied by a separate
external power pack provided with each
module. This isolates all instrument modules
from each other, and improves measurement
capabilities by reducing the possibility of
ground loops. An optional system power unit
is available to house up to eight external pow-
er packs.

The PC Instruments system includes the
following devices: Digital multimeter, digi-

tizing oscilloscope, function generator, uni-
versal counter, relay multiplexer, dual volt-
age digital-to-analog converter, digital
input/output, and relay actuator. Typical
applications include temperature measure-
ment, multi-channel data logging, produc-
tion test, incoming inspection, component
evaluation, prototype test, subassembly test,
process monitoring and control, and scientific
research in chemistry, biology and other sci-
entific and engineering fields.

Software Makes It Simple

Software is the key to PC Instruments
power and flexibility. PC Instruments Sys-
tem Software makes it easy for you to use the
system in both a manual and a programmed
mode. For manual mode operation, the soft
front panel duplicates the instrument-control
panels of traditional instruments on your
CRT screen. Because PC Instruments are
programmed in Microsoft BASIC, it’s easy
to customize or develop your own application
programs.

Optional HP data acquisition software
provides simple menu-driven programs to get
you up and running quickly for voltage scan-
ning and temperature measurement applica-
tions. And add-on HP-IB Command
Libraries are also available to turn your PC
into a versatile HP-IB instrument controller
that controls both PC Instruments and HP-
IB instruments from the same BASIC pro-
gram.
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Manual Mode Simplicity

PC Instruments System Software gener-
ates an advanced soft front panel on your
computer screen that duplicates the front
panel of its traditional instrument counter-
part. You interact with the panel as you
would with any other instrument to set func-
tions, ranges and values, and to take meas-
urements. Monitor and control adjustments
to each instrument are performed through
the use of cursor keys, a mouse (on the HP
Vectra PC, IBM PC, PC/XT, or PC/AT),
or the HP Touchscreen.

The soft front panel, pictured to the right,
consists of four fixed windows: 1) The Inter-
active Instrument Window displays the front
panels of the instrument you are controlling;
2) The System View Window displays up to
seven instruments and can be scrolled to re-
veal the status of all instruments in the sys-
tem. This enables you to quickly compare
data from several instruments; 3) The Status
Window gives you feedback in the form of
prompts and error messages about the instru-
ment you are operating; and 4) Softkeys
make it easy to set up your system and con-
trol the instruments. The Softkeys also en-
able you to store and recall instrument
settings and get a hard copy of the informa-
tion displayed on the screen.

PC Instruments can be easily interchanged
between the System View Window and the
Interactive Instrument Window through the
use of cursor keys, a mouse or the HP Touch-
screen. This enables you to more closely
monitor and control test procedures, and to
make instant changes where necessary. A
Last Instrument Softkey allows you to quick-
ly switch back and forth between two specific
instruments.

Programmed Mode Productivity

High-Level Programming Commands

PC Instruments System Software enables
you to create your own application programs
in Microsoft BASIC to automate instru-
ments. This results in a faster solution and
more consistent results on repetitive tests.
High-level, easy-to-remember commands,
like OUTPUT and MEASURE, make it
easy to program PC Instruments without re-
ferring to a programming guide.

State File Storage

PC Instruments increase your productivity
by allowing you to automate your test and
measurement tasks. The initial parameters of
all the PC Instruments in your system can be
set and stored on disc in one or more state
files by simply touching the soft front panel.
These state files can then be recalled and exe-
cuted during a BASIC program with a single
INITIALIZE SYSTEM command.

Versatile System Configuration

PC Instruments can be used in many con-
figurations to meet your specific needs. You
might, for instance, configure a system that
includes three digital multimeters. You can
assign your own names, such as “volts in,”
“temperature,” and “pressure.” You then
program an instrument using its specific
name throughout a program. This feature,
along with “plain English” commands,
makes your programs virtually self-docu-
menting. Should your testing procedures or
system configurations change in the future,
you can easily rename the instruments.

Programming Steps

To begin programming, the user exits the
soft front panel which causes the system soft-
ware to generate a shell program. This shell
is a BASIC program skeleton that contains
information about the configuration of the
PC Instruments system.

The programmed mode is composed of
these steps: 1) From DOS, enter the manual
mode; 2) Set your instruments to the desired
initial conditions and save each configuration
in a state file using softkeys; 3) Save a pro-
gram shell and exit manual mode; 4) Load
BASIC and recall the program shell you just
saved; 5) Key in your application program,
inserting lines of your code into the shell.
Make use of the PC Instruments commands
and the configurations you saved as appropri-
ate for your application; and 6) Save the pro-
gram and run as required.

Linkage to Third-Party Software

The widely-used Data Interchange For-
mat (DIF) and other utilities provide a path-
way to a wealth of third-party software, such
as 1-2-3™ by Lotus.™ It gives you easy ac-
cess to time-saving features such as graphics,
database, spreadsheets, communications,
and word processing, to help you work more
efficiently. Thus data acquired from PC In-
struments can easily be read into a spread-
sheet, merged into a report, or plotted. The
DIF conversion routine is standard with PC
Instruments System Software.

Data Acquisition Software

HP Data Acquisition Software is also
available to get you up and running quickly
for common data acquisition applications,
such as voltage scanning, thermocouple scan-
ning, and analog recording. In addition, you
can easily customize the program to meet
your specific needs.

This menu-driven program also includes
an engineering graphics utility for presenting

Lotus™ and 1-2-3™ are trademarks of Lotus Development
Corporation.
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information in a simple listing, linear graph,
or logarithmic plot form. Hard copy can be
easily dumped to a graphics printer or an HP
7470A or 7475A plotter. The utility can also
be merged into your own separate applica-
tion program to provide easy-to-use graphics
capabilities.

Control HP-IB Instruments

Separate HP-IB hardware and software
turns your personal computer into a low-cost
controller compatible with more than two
thousand HP-IB (IEEE-488) instruments.

The HP-IB Command Libraries use a
standard high-level command structure
which makes programming easy. The HP
Vectra PC, HP 150 Touchscreen and IBM
PC HP-IB Command Libraries are compati-
ble with the PC Instruments System Soft-
ware. This allows you to control both PC
Instruments and HP-IB instruments from
the same BASIC program.

ASYST™ Scientific Software

ASYST Scientific Software is a program-
ming language that integrates PC Instru-
ments and HP-IB instruments with powerful
analysis, statistics, and graphics capabilities
common to most engineering and scientific
applications. ASYST provides you with the
power, precision, and flexibility previously
found only on mainframe and minicom-
puters.

ASYST programs execute quickly in both
the interactive and compiled modes. Fast
numeric calculations are performed by utiliz-
ing the optional co-processors in the HP Vec-
tra PC and the IBM PC, PC/XT, or PC/AT.
In addition, all commands co-reside in mem-
ory.

Built-in analysis functions, like FFT and
XY.AUTO.PLOT, reduce your application
programming time by approximately 90 per-
cent. These pre-programmed commands can
be combined and modified to extend the sys-
tem for custom applications.

ASYST™ is a trademark of Macmillan Software Company,
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PC Instruments Modules

PC Instruments General Specifications

The following specifications hold for all PC Instruments modules,
except where noted otherwise.
Operating Temperature Range: 0°C to 40°C.
Storage Temperature Range: —40°C to +80°C.
Instrument Dimensions: L = 295 mm (11.62 in); W = 212 mm
(8.35in); H = 64.5 mm (2.54 in). Each instrument comes with a
power pack which provides isolated power.
Power Pack Specifications: L = 110 mm (4.33 in); W = 90 mm
(3.54 in); H = 64.5 mm (2.54 in); Wgt = 0.87 kg (1.91 lbs).
Input Voltage Domestic Power Pack: 120 Vac +12.5%, 57-63 Hz,
25 VA max.
Input Voltage international Power Pack(s): 100, 220 or 240 Vac,
+12.5%, 47-66 Hz, 25 VA max.
PC Instruments meet IEC 348 standards.

HP 61010AA Digital 1/0

The HP 61010A A Digital I/O can be used as both an input and an
output device. It has 16 independent input lines and 16 independent
output lines, which can be addressed as variable length wordsupto 16
bits long. The input and output connectors include two data control
lines each. Both random asynchronous and synchronous transfers are
available.

The instrument comes with two shrouded connectors for solder ter-
minals. Accessory block (HP 14802A) allows easy screw termination.
User Connections: 16 input data bits; 2 input data control signals;
16 output data bits; 2 output data control signals.

Digital Input Data Characteristics
Input Voltage Range: +10 V max.
Input impedance: 100 k ohm pullup resistor to +5 V.,
Input Logic Threshold: Programmable to +10 V, Resolution = 80
mV, Accuracy = +160 mV.
Digital Output Data Characteristics
TTL Mode: V,, = 0.4 Vmax @ I, = 16 mA max.
V=24V min @ I, = —4 mA max.
Open Collector Mode: V,, = 0.4 V max @ I, = 16 mA max.
Vo =07V max @ I, = 40 mA max.
Vo = 12 V max (pullup resistor to external supply).
Output Disabled Mode:
1,, = —5uA max (with output bit pulled down to ground).
1,; = 250uA max (with output bit pulled up to +12 V),
Data Control Signals
ODAYV (Qutput Data Available): Same as output data bit.
ODAC (Output Data Accepted): V, =00V 1t004V,V,, =24V
to 5.0 V (10 k ohm pullup resistor to = + 5 V); Minimum pulse
width = 10 u.
IDAV (Input Data Available): V, = 0.0 Vt0 0.4V, V,, =24 V to

5.0 V (10 k ohm pullup resistor to +5 V); Minimum pulse width =

10 u.

IDAC (Input Data Accepted): Same as output data bit.
Data Transfer Time: Less than 50 ms (System limit with an OUT-
PUT or MEASURE statement).
Weight: 1.26 kg (2.78 1bs).

HP 61011AA Relay Multiplexer

The HP 61011 AA Relay Multiplexer features break-before-make
scanning of up to eight double-ended channels. The relays are bi-di-
rectional so that they may be used to send up to eight signals to a
single destination, or distribute one source among eight output chan-
nels. The 61011AA can be teamed with a digital multimeter to pro-
vide thermocouple scanning. An onboard temperature reference
allows accurate absolute temperature measurement.

The Relay Multiplexer comes with a plug-in screw terminal block
for easy connection of user inputs and outputs.
User Connections: 8 Double-ended inputs; 1 Temperature refer-
ence voltage output; | Double-ended output.
Channel Select Time: Less than 65 ms (System limit with an QUT-
PUT statement, including automatic break-before-make).
input Switching Characteristics

Max Voltage: 250 Vdc, 250 Vac rms, 350 Vac peak.

Max Current: (Per channel or module) 1 Amp dc, 1 Amp ac rms.

Max Power: (Per channel or module) S0 W dc, 250 VA ac.

PC INSTRUMENTS
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HP 61012AA
Resistance (Input to Output): | ohm typical.
Thermal Offset (Input to Qutput): <6 uV max.
Isolation Voltage Rating: 250 Vdc, 250 Vac rms, 350 Vac peak be-
tween any two input terminals or between an input and ground.

DC Isolation Resistance:
Open Channel
Channel-Channel >2 x10® ohms
Channel-Ground >2 x10® ohms
AC Characteristics (50 ohm termination):

(<40°C, 80% RH)
>2 x10° ohms

100 kHz 1 MHz 10MH:z
Crosstalk (input to input) (dB) <73 <53 <~33
Feedthrough (input to output) (dB) <-73 <—53 <-33

Insertion Loss {(input to output) (dB) <0.2 <0.3 <0.5
Capacitance

(Open Channel, Channel to Channel) < 5pF
(Closed Channel) <25 pF
(Channel to Chassis) <50 pF

Reference Junction Compensation Accuracy:
+2°C(+2°C to +40°C ambient).
Weight: 0.95 kg (2.09 1bs).

HP 61012AA Dual Voltage Digital-to-Analog
Converter

The HP 61012AA Dual Voltage DAC supplies two independently
controlled voltage sources in three standard ranges. Each voltage
source is electrically isolated.

The Dual Voltage DAC comes with two plug-in screw terminal
blocks.
Output Voltage (at up to 5 mA):
— 1Vto+ 1V with0.5mV resolution.
— 5Vito+ 5V with2.5mV resolution.
~10 V to +10 V with 5.0 mV resolution.

Accuracy: Range 23°C + 5°C 0°C-40°C
+ 1V  0.050% =%+ 0.6 mV 0.25 % + 0.6 mV
+ 5V  0.050% + 3.0mV 0.25 % +3.0mV
+£10V  0.025% + 6.0 mV 0.125% + 6.0 mV

Ripple and Noise: Less than 3 mV p-p, 20 Hz to 20 MHz.

Output Protection: Outputs can withstand a short circuit for unlim-
ited time.

Settling Time: Qutput voltage settles within 1 LSB of final value in
less than 1 ms. .

Programming Time: Less than 75 ms (System limit with an QUT-
PUT statement).

Isolation Voltage Rating: 250 Vdc, 250 Vac rms or 350 Vac peak
between outputs or between either voltage output and ground.
Output Disabled Mode: 100 k ohm resistance across outputs.
Weight: 1.11 kg (2.44 Ibs).

HP 61013AA Digital Multimeter

The HP 61013AA Digital Multimeter measures dc voltages, ac
voltages, and ohms. Its features include full programmability,
autoranging and true rms.

The Digital Multimeter comes with two shrouded leads, test
probes, and grabber clips.
Digits: 4!/
Functions: +DC Volts, AC Volts (true rms), Ohms.
Programmable Ranges:

Range Max Display Resolution
DC(x)or 200mV  199.99 mV 0.0l mV
ACVolts 2V 1.9999 V 0.0001 V (0.1 mV)
(rms) 20V 19.999 V 0.001 V (1 mV)
200V 19999V 0.01 V(10 mV)
Resistance 200 ohms 199.99 ohms  0.01 ohms
2kohms 1.9999 k ohms 0.0001 k ohms (0.1
ohms)

20 k ohms 19.999 k ohms 0.001 k ohms (1 ohm)

200 k ohms 199.99 k ohms 0.01 k ohms (10 ohms)

2 M ohms 1.9999 M ohms 0.0001 M ohms (100
ohms)

20 M ohms 19.999 M ohms 0.001 M ohms (1 k
ohms)
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RIS

HP 61013AA HP 61014AA

General
Accuracy (at 23°C + 5°C, 80% RH) All ac specifications given for
a sine wave.
2.5 readings/second:
DC Volts: +0.05% of reading =4 counts.
AC Volts (45 Hz to 500 Hz): +0.5% of reading +50 counts.
AC Volts (30 Hz to 45 Hz, 500 Hz to 1 kHz): +1% of reading
+50 counts.
Ohms: +0.1% of reading +4 counts (200, 2k, 20k, 200k, 2 M
ohm ranges). +£0.35% of reading +4 counts (20 M ohm range).
12.5 readings/second:
DC Volts: +0.05% of reading +10 counts.
AC Volts (45 Hz to 500 Hz): +0.5% of reading +56 counts.
AC Volts (30 Hz to 45 Hz, 500 Hz to 1 kHz): +1% of reading
+56 counts.
Ohms: £0.1% of reading +10 counts (200, 2k, 20k, 200k, 2 M
ohm ranges). +0.35% of reading +10 counts (20 M ohm range).
Accuracy (0°C - 40°C, 80% RH)
2.5 readings/second:
DC Volts: +0.1% of reading +8 counts.
AC Volts (45 Hz to 500 Hz): +-0.75% of reading +100 counts.
AC Volts (30 Hz to 45 Hz, 500 Hz to 1 kHz): +1.5% of reading
+ 100 counts.
Oohms: +0.2% of reading +7 counts (200, 2k, 20k, 200k, 2 M
ohm ranges). +0.5% of reading =12 counts (20 M ohm range).
12.5 readings/second:
DC Volts: +0.1% of reading +14 counts.
AC volts (45 Hz to 500 Hz): +0.75% of reading +106 counts.
AC Volts (30 Hz to 45 Hz, 500 Hz to 1 kH2): +1.5% of reading
+106 counts.
Ohms: +0.2% of reading +13 counts (200, 2 k, 20 k, 200 k, 2 M
ohm ranges). +0.5% of reading =18 counts (20 M ohm range).

Maximum Settling Time: DC: 150ms (t00.01%)
AC: 350ms (t00.1%)
Ohms: 75ms (to0.01%)

Maximum Measurement Rate: 12.5 readings/second (System lim-
it with a MEASURE statement).
Programmable Measurement Rates: 2.5 readings/second or 12.5
readings/second.
Input Impedance: 10 M ohms minimum all dc ranges; 1 M ohms on
all ac ranges.
Input Overvoltage Protection: 350 V peak (non-destructive).
Common Mode Rejection

DC Range 50/60 HzNMR 50/60 Hz ECMRR* DC CMRR*

2.5/s >60 dB >120 dB >120dB
12.5/s 0dB > 60 dB >120dB
AC Range DC-60 Hz CMRR* DC CMRR*
2.5/sor12.5/s > 60dB >120 dB

*With 1K in LO lead.

Isolation Voltage Rating: 250 Vdc, 250 Vac rms, 350 Vac peak be-
tween any input terminal and ground.

Weight: 1.02 kg (2.25 1bs).

HP 61014AA Function Generator

The HP 61014AA Function Generator generates sine waves,
square waves, triangle waves, ramps and pulses. The function, fre-
quency, amplitude and offset can be set programmatically. The burst
feature allows you to program a discrete number of cycles ranging
from 1 to 65536. Inputs for VCO and AM modulation are also pro-
vided.
Specifications: All specifications are given at full rated output into
a 50 ohm load unless otherwise noted.
Symmetry Range for Sine, Square, Triangle Waves: 20% to 80%
of duty cycle up to 500 kHz; 50% of duty cycle up to 5 MHz.
Sine Wave Distortion:

10 Hz to 50 kHz: All harmonics >40 dB below fundamental.

50 kHz to 5 MHz: All harmonics > 30 dB below fundamental.
Square Wave Rise Time and Fall Time:
10% to 90% at 1 MHz: <50 ns (typical), <75 ns (maximum).
Triangle Linearity Error: <3% at 1 kHz.
Output Impedance: 50 ohms +10%.

HP 61015AA

Flatness (Measured with respect to a 1 kHz sine wave reference):
10 Hz to 100 kHz: Better than +£3% (in a single output range).
100 kHz to 5 MHz: Better than +18% (in a single output range).

Amplitude Characteristics
Amplitude range: 8 mV to 10 V p-p.

Resolution: 0.8 V to 10 V: 40 mV. below 0.8 V: 4 mV.

Offset: Programmable from —4 Vto4 V.

Offset Accuracy: +5% +0.2 V (function amplitude >0.1 V p-p).
+5% +25 mV (function amplitude <0.1 V p-p).

Maximum Amplitude Including Otfset: 5 V

Output Frequency Characteristics

Frequency Range: 0.5 Hz to 5 MHz.
Resolution: 0.5 Hz to 50 Hz: 0.1 Hz
50 Hz to 500 Hz: 1 Hz
500 Hz to 5 kHz: 10 Hz
5 kHz to 50 kHz: 100 Hz
50 kHz to 500 kHz: 1 kHz
500 kHz to 5 MHz: 10 kHz
Accuracy: +4% of the maximum frequency in each of the ranges
listed above.

External Modulation Characteristics

Amplitude Modulation:

Modulating signal: dc to > 100 kHz. Carrier Envelope Distortion
at 70% sine wave modulation with f.= 1 MHz and f,, = 1 kHz: <2%
typical.

VCO: The output frequency can be decreased from the maximum fre-

quency associated with any given resolution: > 100 to 1. The frequen-

¢y versus voltage curve will be linear to within +2% of maximum
frequency associated with any given resolution.

Output Control Characteristics
Free Run Mode: Continuous Operation.

N-Burst Mode: The burst feature allows you to program a discrete
number of cycles ranging from 1 to 65536.

Gate Mode: A logic zero applied to the gate input causes continu-
ous operation. A logic one applied to the gate input will stop the
output.

Sync Output: A TTL compatible square wave output at the fre-
quency of operation.

Disable Output Mode: This command opens a relay in series with
the output. The sync output remains operational.

Short Circuit Protection: A protection circuit reduces the signal
to a safe level if the output is short circuited.

Weight: 1.56 kg (3.44 1bs).

HP 6 1015AA Universal Counter
The HP 61015AA Counter is a 100 MHz universal counter. It de-
codes commands from your computer, measures the input waveform,
and returns the 8-digit measurement value back to the computer.
Modes include frequency, period, and totalize for Channel A input.
Channel B input is provided for frequency ratio and time interval
measurement. Additional modes include auto-frequency and auto-
period which use a reciprocal counting technique.
Input Frequency Limits
Input A (positive slope) : 10 Hz to 100 MHz with prescaler.
10 Hz to 10 MHz without prescaler.
Input A (negative slope): 10 Hz to 90 MHz with prescaler.
10 Hz to 9 MHz without prescaler.
Input B (positive or negative slope): 10 Hz to 2.5 MHz.
Input Characteristics
input A Sensitivity: 40 mV rms (10 Hz to 100 MHz).
Input B Sensitivity: 40 mV rms (10 Hz to 2.5 MHz).
Input Coupling: AC on both inputs.
Input Impedance: 1 M ohm (nominal) shunted by 30 pF.
Frequency (Input A)
Ranges: 10 Hz to 10 MHz (LSD = 10 Hz with 0.1 s gate time).
10 Hz to 10 MHz (LSD = 1 Hz with 1 s gate time).
10 Hz to 10 MHz (LSD = 0.1 Hz with 10 s gate time).
10 Hz to 100 MHz (LSD = 100 Hz with 0.1 s gate time).
10 Hz to 100 MHz (LSD = 10 Hz with [ s gate time).
Resolution: =1L.SD
Accuracy: £1.SD =(time base error in ppm) x frequency.



HP 61016AA
Auto-Frequency (Input A)

Range: 10 Hz to 100 MHz
Period (Input A)

Range: 400 ns to 0.1 s. Number of cycles of averaging (N) may be

programmed from 1 to 1000 in decade steps.

LSD = 100 ns for 1 cycle averaging.

LSD = 10 ns for 10 cycle averaging.

LSD = 1 ns for 100 cycle averaging.

LSD = 0.1 ns for 1000 cycle averaging.

Resolution: +1.SD.

Accuracy: +1LSD +1.4 x [(trigger error)/N] + (time base error in
ppm) x period.

Auto-Period (Input A): Range: 10 Hz to 100 MHz.
Time Interval

Range: 250 ns to 10 s.

LSD Displayed: 100 ns.

Resolution: +LSD.

Accuracy: +1L.SD + START trigger error + STOP trigger error +
(time base error in ppm) x (time interval).

Ratio
Range: Channel A: 10 Hz to 100 MHz.
Channel B: 10 Hz to 2.5 MHz.

LSD Displayed: 10 Hz to 10 MHz: 1 part in (A/B) x N.

10 Hz to 100 MHz: 1 part in (A/B) x N x0.1.

Resolution: +LSD.

Accuracy: =1 count of A + [(B trigger error) x (frequency A)]/N
where N is the number of cycles of averaging for chan-
nel B input. N may be programmed from 1 to 1000 in
decade steps.

Totalize (A)
Range: 10 Hz to 100 MHz.
Resolution: 10 Hz to 10 MHz: +1 count.
10 Hz to 100 MHz: +10 counts.
Time Base
Frequency: 10 MHz.
Time base error: +10 ppm.
General

Trigger Error: V(80 uV)” +¢’ (rms)

input slew rate at trig. pt. (uV/s)
Where ¢_is the rms noise in mV of the input for a 100 MHz
bandwidth in Channel A and 10 MHz bandwidth in Channel B.
Maximum Measurement Rate: 10 readings /second (System limit
with a MEASURE statement).
Operating Humidity Range: <80%.
Weight: 0.60 kg (1.31 Ibs).

HP 61016 AA Digitizing Oscilloscope

The HP 61016AA Digitizing Oscilloscope is fully programmable,
providing such features as automatic scaling, auto trigger, self-cali-
bration, and direct readout of delta voltage and delta time.
Waveforms captured using sophisticated random repetitive sampling
techniques can be saved and recalled for analysis. This 50 MHz scope
has an external trigger input and delayed trigger capability.
Specifications

All specifications are valid after the instrument has reached a sta-
ble temperature, and self-calibration is performed.
Vertical

Bandwidth: 0 to 50 MHz with dc coupling; 10 Hz to 50 MHz with

ac coupling.

Input Coupling: ac, dc.

Input RC: | Meg +2% shunted by approx. 18 pF.

Max Input Voltage: +40 V (dc + peak ac).

Range: 40 mV to 40 V.

PC INSTRUMENTS (;
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Resolution: (trigger level set within vertical range and offset to ze-
ro).

Vertical Range Resolution
40 mV - 80 mV 0.67 mV
160 mV-40V range/240
Gain Accuracy: +3%.
Zero Oftset Error: +3% full scale £3.0 mV.
Offset Range: Vertical Range Offset Range
40mV-4V +1.5 x range
8V-16V +12 volts
40V Not available
Timebase
Range: 100 ns to 5 s in 1-2-5 sequence.
Resolution: Timebase Resolution
100 ns - 200 ns 1ns
500ns-5s range/250

Delay Range: —0.5 to 250 x timebase range, with trigger refer-
enced to center.
Trigger
Source: Either channel, pos or neg slope; or external trigger.
Range: +2 x vertical range, limited to £20 V.
Vertical Range

Specification Sensitivity: 40mV-16V 4V-40V
(<10 MHz) 15 mVv 400 mV
(>10 MHz) 40 mV 1.0V
Level Accuracy: +3% +3%
+10% mV +250 mV

External Trigger: 1 volt rising edge into 100 k ohms, with a rise-
time <1 us.

Characteristics

Vertical:

Oftset Accuracy: Zero offset error + gain error.

Noise: 1.5% of full scale or 2.4 mV, whichever is larger.

Single Marker Accuracy: Gain accuracy + zero offset error.

Dual Marker Accuracy: Gain accuracy.

Probe Scaling Factors: 1:1, 10:1.

Probe Compensation Signal: ~500 mV, 7 kHz square wave.
Trigger

Modes: Normal, Auto trigger, Auto level. Auto trigger mode will

generate internal triggers at a 40 Hz rate in the absence of input

trigger. Auto level will continuously adjust the trigger level to track

the input signal with duty cycles between 30% and 70%.
Timebase

Delay Accuracy: +0.02% £0.4% of timebase range +5 ns.

Single Marker Accuracy: Delay accuracy.

Dual Marker Accuracy: +0.4% of timebase range +2 ns.
Digitizer

A/D Resolution: 8 bits.

Digitizing Technique:

Timebase Range Acquisition Mode Digitizing Rate
100 ns - 50 us Random Repetitive (not applicable)
100 us - 20 ms Random Sequential 5.814 kHz

S0ms-Ss Flash Acquisition ~ 250/timebase range

Throughput: 300 samples/s on 100 ns range. 700 samples /s on 200
ns to 100 us ranges, increasing to 2500 samples/s at 50 ms.
Measurements
Markers are provided for manual timing and voltage measure-
ments. Automated measurements of the following waveform pa-
rameters can be made: Frequency, period, risetime, falltime,
+width, —width, p-p volts, and overshoot. Waveforms can be saved
and recalled for comparison.
Displays
Variable Persistence: This mode displays samples for a user set
time, then erases them. The display time can be varied or set to
infinite.
Average: Provides a display of the average of many samples. The
averaging runs continuously, and can be set 1, 2, 4, 16, 32, 64, 128.
Autoscale
The Autoscale feature will display both channels with the proper
vertical, trigger, and timebase setting. The coupling is set to ac,
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and the delay is set to zero. Requires a duty cycle of 20% to 80%, an
amplitude of >20 mV and a frequency >50 Hz.
Selt Calibration

This feature calibrates the vertical, trigger, and timebase to the
published specifications. A self calibration occurs when the instru-
ment is first turned on, and can be requested by the user at any time.
Calibration time is typically 3 seconds.
Weight: 1.40 kg (3.09 Ibs).

HP 61017 AA Relay Actuator

The HP 61017AA Relay Actuator provides programmable control
of ¢ight independent relay switches. Each channel can carry up to one
ampere of current, and can switch up to 250 volts dc or ac rms.

The Relay Actuator comes with a plug-in screw terminal biock for
easy connection of user inputs and outputs.
User Connections: 8 independent single-pole channels.
Channel Select Time: Less than 40 ms (System limit with an OUT-
PUT statement).
Switching Characteristics

Maximum Voltage: 250 Vdc, 250 Vac rms, 350 Vac peak.

Maximum Current: Per channel: [ ampdc, ! amp ac rms.
Per module: 4 amp dc, 4 amp ac rms.

Maximum Power:  Per channel: 50 W dc, 250 VA ac
Per module: 200 W dc, 1000 VA ac

Resistance (per channel): 1 ohm typical.

Thermal Offset (per channel): <6 uV maximum.

Isolation Voltage Rating: 250 Vdc, 250 Vac rms, 350 Vac peak be-
tween any two input terminals or between an input and ground.

DC Isolation Resistance: (<40°C, 80% RH)
>2 x 108 ohms
>2 x 108 ohms
>2 x 108 ohms

Open Channel
Channel-Channel
Channel-Ground
AC Characteristics (50 ohm termination):
100 kHz 1MHz 10 MHz
Crosstalk (input to input) (dB) <-73 <-53 <-33
Feedthrough (input to output) (dB) <-73 <-53 <-33
Insertion Loss (input to output) (dB) <0.2 <03 <03

Capacitance:

(Open Channel, Channel to Channel) < 5 pF
(Closed Channel) <25 pF
(Channel to Chassis) <50 pF

Weight: 0.95 kg (2.09 lbs).

PC Instruments Interfaces and Accessories

HP 61060AA/HP 61061AA PC Instruments Interfaces

These products provide a link between the HP 150 Touchscreen
(HP 61060AA) or the HP Vectra PC, IBM PC, PC/XT and PC/AT
(HP 61061AA) and up to eight PC Instruments. They consist of a
PCIB interface card, PC Instruments System Software, PC Instru-
ments System Documentation, and two control cables. The interface
card plugs into one of the accessory slots on the HP 150 Touchscreen
and one of the long accessory slots on the HP Vectra PC and IBM PC.
Maximum distance between computer and the instruments is 1.8 me-
ters.

HP 61001A System Power Unit

The optional System Power Unit provides convenient, space-
effective storage for the individual power packs of up to eight PC In-
struments. Included in the unit are common mode and normal mode
line conditioning, a line-spike suppression network, main fuse, PC In-
struments system power switch, and two auxiliary unswitched outlets
suitable for powering a personal computer and one peripheral. Used
on the bench, the System Power Unit provides an ideal base for PC
Instruments. It is also rack mountable.

HP 14801A PC Instruments Rack Shelif

The rack mounting kit ailows up to four PC Instruments and four
power packs to be mounted in standard 19-inch racks. Three blank
panels are also included for use when racking fewer than four instru-
ments.

HP 14802A Terminal Block
For use with Digital I/0. Allows easy screw terminations.

HP 5080-2064 Binder and Slipcase

Recommended for systems with more than three instrument mod-
ules. Provides neat storage for additional instrument manuals and ap-
plication software documentation.

HP 10040A/HP 10021A Oscilloscope Probes

General: These miniature probes are recommended for use with the
HP 61016AA Digitizing Oscilloscope. Each probe comes with a re-
tractable hook tip, an IC probe tip adapter, an alligator clip, a 20 cm
(8 in.) ground lead, eight color-coded indicator sleeves, a grounding
spring, and an operating note. The probes have a one meter cable.

HP 10040A Oscilfoscope Probe: Miniature Probe with a 10:1 divi-
sion ratio and 9 pF shunt capacitance.

HP 10021A Oscilloscope Probe: Miniature Probe with a i:1 divi-
sion ratio and 36 pF shunt capacitance.

Data Acquisition Softwar