







































































































































































































































































Selecting A
Logic State Analyzer

How Fast, How Wide,
How Deep and How Much

Stephen A. Rickman
Paratronics Inc.

Choosing a logic analyzer from the incredible variety of
instruments on the market today can bend your mind. Just a
first-approximation analysis would have to include categor-
ies for timing analyzers, state analyzers, signature analyzers
and microprocessor-dedicated analyzers — at the very least.
The appearance of multiple function analyzers has marked a
recent trend. Some timing analyzers can also display data —
for example, the BP Model 50D 16 with display formatter. At
least one state analyzer, the Paratronics Model 532, offers a
form of signature analysis, too.

As a prospective buyer, you may wish to make useful
capability-for-capability comparisons between analyzers.
Your necessary first step is to narrow the field of selection.
Are you concerned with catching hardware problems in a
variety of digital equipment? Or do you need primarily an
efficient method of tracing data errors in microprocessor-
based system? A ‘‘yes’’ to catching hardware problems
would point toward an analyzer with a timing display. A
‘“‘yes’’ to tracing data errors would indicate some form of
state analyzer. If your needs lie between these two extremes,
you may want to consider carefully an advanced state analyz-
er operated in parallel with a moderately-priced timing ana-
lyzer as the most cost-effective choice.

Why no all-in-one?
At first a timing analyzer capable of data display might seem

to be the best choice. But several trade-offs are involved
here. For good state analysis work, you need a wide and deep

memory and versatile triggering modes. For good timing
analysis, you need a fast and deep memory and special
capabilities, such as glitch detection. Asking for everything
in one instrument is asking a lot. Besides, the cost shoots up
quickly. It is quite possible to buy an advanced state analyzer
plus a modest timing analyzer for a lower price than some
combined units. Moreover, the state analyzer will probably
offer better data-domain performance.

When you need high-quality signal information rather than
data analysis, a timing analyzer capable of displaying data
may be the best buy. But if your priorities are reversed, you
will want to consider an advanced state analyzer, perhaps
backed up with a less-expensive timing analyzer. If that is so,

Model serial interface probe allows the Paratronics Model
. 532 intelligent logic state analyzer to test asynchronous
RS-232 and 20-mA current loop interfaces.

Model K100-D logic analyzer, marketed by Gould’s Biomation

« Div., can handle 16 or 32 signal inputs, offers 100-Mhz clock-

ing, contains a 1024-word memory and provides time and data do-
main analyses.

Moxon’s Model 745 logic analyzer contains three separate

. memories capable of handling 16 parallel channels of 1024 bits

or 16,384 bits serially, The depth of memory and the 20-MHz clock

rate is useful in diagnosing propagation delay problems that can oc-
cur in RAMs.

When outfitted with the general-purpose 1026A module, this
D. Hewlett-Packard logic state analyzer allows the user to follow
the real-time operation of almost any microprocessor.

pes
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Automatic test — a capability of some analyzers that allows the
storage of a partial or complete test procedure, plus the expected
results, in an auxiliary memory. Tests are then executed with
minimal user intervention.

Auxiliary memory — space in memory in addition to the active
recording memory. It may include RAM and PROM and is used in
comparing data, halting on difference, automatic testing and
other functions.

Compare data — any form of display in which a captured data
record is manipulated with the data set in an auxiliary memory in
such a way as to make differences conspicuous. Two examples:
the “exclusive-OR” display and rapid alternation of the display
between recording and auxiliary memories.

Data complementation — logical negation of the data at the
inputs.

Data compression — any display technique intended to reduce
the time or effort required to examine an entire data record. The
simplest form converts binary words into hexadecimal words.
More effective techniques include:

Address trace — the lot on an oscilloscope/CRT of the value of
each word in the record (Y-coordinate) against the sequential
position of the word in the record (X-coordinate). A rapid sweep
gives a continuous trace characteristic of the data record.

Signature analysis — technique for data compression, in which

the entire data record is compacted into one or more hexa-
decimal words through an algorithm that weights each bit
equally. For all practical purposes, this signature is unique to
the data and may be compared to a known-good signature.

Data rate — the clock rate for synchronous systems. it must not
exceed the specified maximum clock rate of the analyzer.

Delay — user-set for an N-count of selected events. With paralle/
or single-event triggering: After the triggring event has occur-
red, the analyzer counts down N events before initiating the
selected triggering routine. In this type of triggering, the delay is
used to offset in time the position of the final data record with
respect to the triggering event. With sequential triggering: After
A occurs, B must occur N events later to initiate a trigger.

Display — provided by most analyzers on a video screen, either
through an integral monitor or an external display CRT, frequently
an oscilloscope. The data may appear formatted in binary, hexa-
decimal or decimal words, or in a graphic representation. Some
analyzers offer integral LED or hard-copy displays.

Dual-clocking — input organized as two words, each with its own
clock input. User may select positive- or negative-going edges for
each clock — a necessary capability when the analyzer is used
with a microprocessor that multiplexes data and address informa-
tion on the same bus (for example, the Intel 8085).

GLOSSARY

Event — a general term for any occurrence originating in the
system under test or in the analyzer. It may be used to trigger or to
advance the count in the delay function, particularly for data
words and clock pulses.

Expansion port — for allowing the user to concatenate analyzers
and thereby to increase the input word width.

Halt on difference — the trigger caused by any detected differ-
ence, when incoming data is continually compared to the con-
tents of an auxiliary memory.

Memory space — the number of input channels (not counting
clock and qualifier inputs), which is the width of the memory and
the width of the data word.

Probe — the mechanical interface to the system under test. A
basic probe consists of a ribbon cable terminating in a pod with
flying leads. The pod contains input buffers and sometimes other
circuitry, which can, for example, set the logic threshold.

Qualifier — an additional input, not recorded as data, but used to
enable the trigger or the analyzer’s clock input.

Record — used as a noun: a captured set of data words in
memory, available for display; as a verb: to store incoming data in
memory, including transient storage.

Self-test — the capability provided by some analyzers for verify-
ing quickly that the instrument itself is operating correctly —
usually through a form of the automatic test.

Trigger — to initiate the capture of a data record. Loosely, it may
refer to the triggering event. Pre-trigger means that the captured
record consists of data, all or most of which occurred before the
trigger. Post-trigger means the captured record consists of data,
all or most of which occurred after the trigger. Some of the more
common types of triggering are:
Parallel triggering — the event caused by the occurrence of a
selected word (or simultaneous occurence of two words, like
address and data) at the inputs.
Sequential triggering — the event caused when and only when
data word B folows data word A by N selected events. N is
usually set by the delay function.
Non-occurence triggering — in the sequential triggering mode,
means trigger, if any word other than B occurs N events after A.
It can have meaning for parallel triggering, if the inputs are
organized as two words. Then the term means trigger if one
word and anything but the other word occur simultaneously.

Trigger output — a synchronizing signal from the analyzer on
trigger. It may be used to drive an oscilloscope or any other
device.

Variable threshold — a type of probe that allows user-adjustment
of the logic threshold voltage reference. User can adapt the
analyzer to different logic families or to test noise immunity.

then you will need the nearby state analyzer selection guide,
for you aren’t out of the woods yet.

The intelligent state analyzer

Logic state analyzers have come a long way from the hard-
wired four- or eight-channel data recorders of some five
years ago. Microprocessor control of some of the new state
analyzers place them in the ranks of ‘‘intelligent” instru-
ments. That type of control means programmed functions
plus versatility. An engineer at one instrument manufacturer
confesses that their latest model offers ‘‘solutions to which
there are as yet no problems.”’

Intelligent state analyzers offer these new capabilities:
remote operation over telephone lines, automatic- and self-
testing, and user-defined functions, which could include
microprocessor emulation and printer testing. For example,
Paratronics recently introduced its Model 70 serial interface
probe that allows its 532 analyzer to record and process data
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transmitted on an RS-232 line or 20-mA loop.

What’s it called and who’s got it?

But for the comparison shopper, specification sheets glowing
with detailed explanations of special capabilities can some-
times perplex the comparison shopper more than they can
help. Is the capability really special, or is it just a slightly
different version of something everyone else offers?

The lack of a standard terminology adds to the problem.
For instance, different makers may give a different name to a
particular mode of triggering. Take the phrase ‘‘digital de-
lay.”” In some instrument, this phrase means the ability to
introduce into a function a delay of N clock pulses, where N
is set by the user. But in other instruments, the ‘‘digital
delay’’ can be counted in clock pulses or in selected data
words — a significant advantage.

Adoption by the IEC of a recently-proposed standard ter-
minology for logic analyzers should alleviate this mild state



LET’S PUT OUR
HEADS TOGETHER.

The Facit 4540 Serial Matrix Printer has
already made a name for itself with its
standard 250 characters a second - all crisp,
fullbodied and perfect throughout the 500
million characterservice life of the printhead.
Versatility comes from the rare 9x9 dot
matrix, and the Facit 4540 offers a genuine
100% duty cycle and entire elimination of
adjustment and lubrication.

The whole secret is in the unique print-
head and its microprocessor controlled
impact printing mechanism.

Integration of mechanics and electronics
has made Facit peripheral data products
world famous.

Facit 4540 extends this tradition.
So let’s put our heads together. To make

your systems more efficient, more competi-
tive and more in demand.

7

Facit 4540 Serial Matrix Printer with the unique printhead.

FACIT
[BI/ENTI/ 5
PRODUGCTS

FACIT-ADDO INC.. 66 FIELD POINT RD, GREENWICH, CONN. 06830. (203) 627-9150. TELEX 96-5998
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% In Half the Space % Upto25*Savings %

RX02-Compatible Double Density
Floppies for the LSI-11/2

And Have it Your Way

With the LSI-11/2 built-in: The MF-211 Dual Floppy/LSI- To go with your LSI-11/2: The FD-211 Dual Floppy
11/2 does everything the 11V03-L willdo... System is the perfect plug replacement
for your RX02...

The MF-211 Dual Floppy/LSI-11/2 System, using the The FD-211 Double Density Floppy Disk System, using
CRDS Double Density Controller, is functionally identical the CRDS Double-Density Controller, is totally soft-
to the DEC 11V03-L, but using only 10%2" rack space. ware/media compatible with the Digital Equipment RX02
The MF-211 is the perfect low-cost answer to your Floppy Disk System. It provides a compact, low-cost and
11V03-L requirement. highly reliable solution for all RX02 applications.
Check These Additional Features: Check These Additional Features:

Functionally identical to DEC’s 11V03-L e 5%" Low Profile Chassis

Double and Single Density Operation e Dual Shugart Drives

Complete Software/Media Compatibility with LSI-11/2 e 512K Bytes Per Drive

Over One Megabyte Storage Per System e Front Panel Write Protect Switches

Available with 4 Quad Slot or 8 Quad Slot Backplane e Photocell Write Protect

DEC Software and Interface Cards available as options e Complete Instruction Manual

30K Addressable Memory

Considerable Dollar Savings

Why CRDS Products Give You So Much:

In addition to providing complete RX02 instruction set compatibility, the
CRDS floppy disk controller card offers DMA data transfer by sector,
bootstrap loader (eliminating need for DEC’s REV-11 or BDV-11), IBM
3740 formatter, self-diagnostic, and interface electronics, all contained
on a single dual-height card which plugs directly into the H9270 back-
plane. To design and package sophisticated controller electronics on a
single dual-height card is a unique CRDS achievement, unmatched by
any other controller supplier in the industry.

e RX02 Double Density and Single Density Operation

Complete RX02 Software/Media Compatibility with LSI-11/2
Integral Bootstrap Loader

Built-In Self-Diagnostic, Formatter

Dual-Height Controller for LSI-11 or LSI-11/2 Backplane

For more info on our FD-211 and MF-211 Double-Density Floppy Disk Systems, just call or write:
Charles River Data Systems, Inc.

4 Tech Circle, Natick, MA01760 Tel. 617 655-1800 TWX 710 386 0523 I I

Circle 11 on Reader Inquiry Card
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Viewpoint

Japanese companies, operating unfairly in the form of
government-supported groups, intend to dominate the U.S.
semiconductor and computer industry just as similar efforts
have overtaken many other American industries. Unless the
U.S. Federal Goverment institutes and enforces fair, free-
trade rules for Japanese products, the U. S. semiconductor
and computer industry could be destroyed.

Successful domination of markets by Japanese companies
has weakened or destroyed the corresponding industry in the
U.S. Consider steel, motorcycles, CB radios, television re-
ceivers, high-fidelity electronics, sewing machines, calcula-
tors and various passive electronic components. They were
once thriving segments of the U.S. economy but are now
dominated by Japanese companies which gained control
through predatory pricing of goods exported to the U.S.

Why did these industries fail? Current speculation on the
reasons for failure of some of these industries, particularly
steel, is grossly unfair. Why criticize steel companies for not
investing sufficiently in new plants and processes? Their
profit margins were eroded and undercut by predatory pric-
ing of imported steel — pricing which made capital invest-
ments impossible! We cannot forget that American compa-
nies must either be profitable or cease to exist; and profit was
simply not possible when prices of foreign steel were pegged
below cost. Will the computer industry be next?

Japan’s prime economic target today is the U.S. data
processing industry. Domination of the U. S. semiconductor
market is only part of an overall strategy to gain control of the
U. S. computer industry. Japan’s Ministry of International
Trade and Industry (MITI) organized the computer industry
into two groups. Clearly, IBM and every other computer
manufacturer in the U. S. is under attack.

The Japanese semiconductor industry is a formidable com-
petitor because it enjoys business advantages denied to its
U.S. counterpart. These unfair advantages include: 1) High-
er import tariff in Japan vs. a significantly lower import tariff
in the U.S. 2) Japanese firms have easy access to the U.S.
market because well-developed and non-captive marketing
organizations already exist in this country; on the other hand,
our access to the Japanese market is restricted because mar-
keting organizations in Japan are limited, poorly financed
and difficult to staff. 3) Since 1973, imports into Japan have
increased very little, while exports to the U.S. have multi-
plied. This imbalance of trade is worsened because imports
into Japan are generally restricted to raw materials, while
exports to the U.S. consist largely of manufactured goods. 4)
Japanese companies are free to establish small developmen-
tal companies in the U.S. for the sole purpose of gaining
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Charles E. Sporck, President
National Semiconductor Corp.

Predatory Pricing
Threatens Our Industry

access to American Technology; it is next to impossible for
U.S. firms to operate this way in Japan. 5) Japanese firms
also have easy access to American technology because U.S.
patent policies are liberal; Japan’s patent procedures, diffi-
cult and restrictive. 6) In Japan, semiconductor industry
business and technological developments are coordinated by
the Japanese government to minimize duplication. In the
U.S., no such coordination exists. 7) Large subsidies are
provided to semiconductor companies for development work
consistent with Japanese government policy and goals. No
such subsidies are available from the U.S. Governmeit. 8)
Profitability of Japanese companies is not necessary as long
as their efforts are consistent with government policy. Amer-
ican companies must either be profitable or cease to exist.

What should we do about this? I advocate equality of trade
rules and a balance in conditions rather than protectionism.
The U.S. electronics industry is a strong proponent of free
trade and therefore is not directly asking for an increase in
tariffs on Japanese-made semiconductors. Nor do we favor a
government-enforced ‘‘Buy American” policy. We only
want all competitors to do business by the same rules.

Existing trade rules that apply to Japanese products should
be modified. A balance of trade agreement should be made in
which imports of Japanese-made semiconductor products are
equal to exports of the same type of product to Japan. In no
case should anything less than equivalency be required.

Our government must convince Japan to equalize the tariff
which it levies on semiconductor imports. Furthermore, the
capital gains tax structure in the U.S. should be liberalized to
provide incentives for companies to take risks on innovative
technologies that would otherwise go untried. Tax credits
and accelerated depreciaton schedules should be provided for
increased R & D and capital investment. In addition, funds
should be granted for development of advanced production
equipment.

These responses by Government would help but not re-
solve the fundamental problem: our economy — based his-
torically on free non-monopolistic trade — is faced with a
planned, controlled economy as a direct competitor. The
disadvantage is formidable. No less formidable is the disad-
vantage faced by semiconductor users, particularly firms
operating in the computer industry. It is unwise for equip-
ment manufacturers in the U.S. to do business with Japanese
companies which intend to become formidable competitors
bent on capturing their markets. If your firm is doing busi-
ness under these conditions, it is especially dangerous be-
cause your suppliers are also your competitors — but who
can operate with an unfair trade advantage.



Now in OEM quantities. Ten years in development. More
than a year of demanding field tests by OEMs. That's the
Quietype heritage. The result: a reliable easy-to-use ink-jet
printer that operates at 180 cps. Silently. Quietype’s simplic-
ity has made ink-jet technology practical for a host of ap-
plications. Now you can get quick delivery of full-featured
printers or mechanisms—in OEM quantities —at sizeable dis-
counts. Call Ed Zschau, our president, for a demon-

stration. Or write him today. He'll prove that T
silence is golden. Silonics, 525 Oakmead Park-

way, Sunnyvale, CA 94086. (408) 732-1650.
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KENNEDY

TECHNOLOGY
Since its introduction in 1976, Kennedy has successfully entered the disk
e market with its Series 5300. Currently available in three configura-

ns up to 70 Mbytes. Kennedy is committed in providing the industry with
a family of devices growing to 300 Mbytes. Because the fixed media Series
utilizes advanced Winchester technology it offers low cost of ownership
and, of course, Kennedy Quality.

GROWTH
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