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Our MD-300/SP Memory Board "Test Sys-
tem is a new addition to our well-known MD-300
family. It dynamically tests memory boards and
complete memory systems better than any sys-
tem on the market. It’s also suitable for testing
complex memory systems and memory boards.

The MD-300/SP is a complete, stand-alone
computer-controlled system, using the DEC
LLSI-11 computer. It’s especially suited for the
production test environment, offering a simple
solution to complex hardware interfaces. Not to
mention a powerful Interactive Program Gener-
ator which cuts applications programming time
to hours instead of the usual days.

AT 57

Eaton Corporation, Memory Test Systems Division, 21135 Erwin Street, Woodland Hills, CA 91365, (213) 887-5550

As if this weren’t enough, the MD-300/SP
can pay for itself. Because your savings from
testing boards instead of systems are signifi-
cantly larger. In fact, we’ll give you a free, no-
obligation return on investment presentation to
prove it. You be the judge. And the free demon-
stration 1s yours for a phone call.

After you see what the return on your in-
vestment can be, you’ll think $75,000 is one
sweet steal.

E.Te

Semiconductor
Equipment

9,000,
OUR BOARD TESTEH
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Using Wavetek's Model 175 you know what a breakthrough
Arbitrary Waveform Generator is . | i1 ARB represents. Now, instead
like drawing on your oscilloscope. . ’ J i | of choosing just sine, square
You have a 256 x 255 point grid to it . ; or triangle outputs, you
work with. Time is along one axis, can be completely arbitrary.
amplitude is along the other. Simply = change the wave shape lateron.  Provided you've chosen Wavetek's
program the waveform, point by Operational modes include Model 175 to be arbitrary with!

point, either from the front panel or ~ continuous, triggered, and even Wavetek San Diego,

via the GPIB bus. ARB stores the triggered burst—which will take 9045 Balboa Ave., P.O. Box 651,
shape you've programmed and will ~ care of almost any application. San Diego, CA 92112. Tel: (714)
duplicate it at any frequency and If you've ever tried to generate 279-2200; TWX 910-335-2007.
amplitude you select. You can also sin x/x or any other non-standard

edit point by point if you decide to function on ordinary equipment, WAVE I E%

For literature, Circle no. 64 For demonstration, Circle no. 63

The ARB generates
any waveform you can draw.

And we have the pictures
to prove it.




Pro-Log M980 Programmer:
Best in the field.

Built rugged to keep working.

Weighing less than 22 pounds
and compact enough to fit under
an airplane seat, the Pro-Log
M980 is still the most rugged
PROM programmer for trouble-
shooting in the field.

Pro-Log programmers have been
used on the Alaskan pipeline, in
steel mills and in other hostile
environments. One even survived
a tornado that destroyed the
building around it!

Look inside the M980 and you’ll
see theres little to go wrong. We
designed it for reliability with a
limited number of functional high-
density parts and interconnects. A
recent service study indicated that
you can expect 10 years of failure-
free performance from the M980.

Backed by the industry’s
longest warranties.

Based on the proven quality of
9,000 Pro-Log programmers and
20,000 personality modules per-
forming reliably worldwide since
1973, Pro-Log gives you a two-year
warranty on M980 control units
and a
one-year
warranty
on all
personality
modules.

Remote control for
troubleshooting and updating.

For easy diagnosis and pattern
updating in the field, connect the
M980 to a computer, terminal or
modem via the RS232C or parallel
interface.

Find out more.
For full details, send for our 32-

= page M980 brochure. Or better

yet, ask for a free demonstration.
Write or call Pro-Log Corporation,

2411 Garden Road, Monterey, CA

93940, phone (408) 372-4593.

P[JPRO-LOG

CORPORATION
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RS 232 and

RS 449, bring
them together
with our
subminiature Ds.

It's easy.

Save your systems from
obsolescence. Bring them up to the
standard with AMPLIMITE subminiature
D adapters.

They interface RS 232 with the new
RS 449 cable-to-cable or directly to
your equipment. One way or the other,
you save the cost of major redesign.

Our subminiature Ds also give you
the widest choice. Metal shell and

all-plastic connectors. Filtered
assemblies. Mass termination styles.
Standard, high density and MIL-C-24308
versions. And the most complete
selection of accessories made.

You bring a lot together with our
AMPLIMITE connector system.




AMP Facts

Plated-through hole damage is

avoided with ACTION PIN contacts.
Gas-tight connection without
soldering is also assured.

Metal-shelled shielded connector Spring latch assembly allows easy

Two styles of slide latch clips
harness hook-up to RS 449 standards.

simplify plug and receptacle mating. provides EMI protection.

For more information, call the AMPLIMITE Connector Desk at (717) 780-8400.

AMP Incorporated, Harrisburg, PA17105. . AMPAMPLIMITE and ACTION PIN are trademarks of AMP
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The Intematlonal

Standard of ality
arantees ese

ectrical AQL.s on

parameters over

rage e O 10/0
on MOS s &
ROMs, 0.2% on

Bipolar LLogic
& Elczerface 0.3% on

If there’s one thing
this world doesn’t need

it’s another rotten ; . VRS
RAM. Another rejected WE'RE ALREADY International Standard

ROM. One more DOING OUR PARTS. of Quality. We do.

paralyzed EPROM. From now on, insist Fact is, nobody’s
This is your chance  that all your MOS mem- MOS RAMS and ROMS
to do something about it. ories meet or exceed ~ come withaguar anteed

INT-STD-123, The AQL better than 0.1%.
Not here. Not in Japan.




HELP STAMP OUT
BAD MEMORIES.

Not anywhere. We put all our mem- advanced products in
And that’s only one ories through the worst the business.

of the reasons were  case test patterns we Next time you buy

among the industry’s can come up with. We . MOS memories, don’t

largest military and  give every part MIL: take bad for an answer.

commercial memory STD-8883 for free. And Insist on INT-STD-123
suppliers. Here are a we've got the latest test from AMD.
few others: equipment, the most

complete line, the most

Advanced Micro Devices .\

901 Thompson Place, Sunnyvale, CA 94086 « (408) 732-2400







We're The Contender — Hybrid Systems. And we're taking on the data conversion “heavyweights”
with our technical strength and the most advanced, stafe-of-the-art production techniques
in D/Aand A/D conversion.

We know the other guys are tough. But they're vulnerable, too.

For example, who else but Hybrid Systems has a leak-proof commercial package
that is patented? Nobody.

Our completely sealed package features a unique combination of materials that
prevent any mismatch in thermal coefficient due fo temperature extremes. Surface
cracks, loose pins, and many other weaknesses typical of ordinary packages are elimi-
nated. All components are arranged in an open cavity, away from messy epoxy, thereby

knocking out mechanical strain, chemical degradation, and moisture problems.

The result is data conversion products so reliable, they’ve moved up to a class of
their own. In this new class, the powerful winning combination of price/performance is
in the hands of no one else but Hybrid Systems. The Contender.

We mean it when we say we're the Confender. We know we're going fo have to
work even harder to get you into our corner. But once you see what we can do, you'll make
going with Hybrid Systems a unanimous decision.

Call us foday at (617) 667-8700, or write Hybrid Systems Corporation,
22 Linnell Circle, Suburban Industrial Park, Billerica, MAQ1821.

The Contender Weighs In With Five Knockout Products

DAC 9356 HS 9338 DAC 9377 HS DAC 80

DAC 9331-16
The first D/A converters DAC 80 compatible. Complete, microprocessor-  Complete, buffered, voltage ~ Low cost general purpose
with 16-bit resolution and Lowest cost, complete, compatible, memory- output D/A converter 12-bit D/A converter
linearity using monolithic low-power, 12-bit mapped, 12-bit, double-  with 16-bitresolutionand  packaged in a 24-pin DIP
|/Ctechnology. Putsevery-  D/Aconverter available. buffered D/A converter. linearity. Flattens the This one-two combination
one else with 2'x4" The one fo have in An all-around winner. competition’s best price. of price and performance
modules down and out your corner when building has the “heavyweights”
for the count. systems that employ on the ropes.
several DACs.
Hybrid S stems
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Receive-Only Printer

High-quality 6-part
forms printing

132-character wide,
adjustable carriage

Device forms
control (optional)

Terminal status control panel
indicating column, error codes,
and configuration parameters

The OMNI 800* Model 820 RO
Printer has the same designed reliabil-
ity as its associate, the 810 RO. With
more standard features and options
like expanded and compressed print-
ing, the 820 RO offers greater flexibil-
ity for additional applications. And,
should application needs change, the
820 RO is easily upgraded to a KSR
model for a modest cost. The produc-
tive 820 RO Printer has all the quality
and performance you associate with
the OMNI 800 Family.

150 cps optimized
bi-directional printing

110 to 9600 baud
transmission speeds

TT is dedicated to producing qual-
ity, innovative products like the Model
820 RO Printer. TI's hundreds of
thousands of data terminals shipped
worldwide are backed by the technol-
ogy and reliability that come from 50
years of experience, and are sup-
ported by our worldwide organization
of factory-trained sales and service
representatives.

For more information on the 820
RO, contact the TI sales office nearest
you, or write Texas Instruments

9x 7 dot matrix full
ASCII printing

21-character operator-
programmable answerback
memory

Operator control keypad
for user configuration

1280-character buffer

Incorporated, P.O. Box 202145, Dallas,
Texas 75220, or phone (713) 373-1050.
In Canada, write Texas Instruments
Incorporated, 41 Shelley o
Rd., Richmond Hill, Ontario Z]
L4C 5G4, or phone (416)
884-9181.

We put computing
within everyone’s reach.

*Trademark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated.

TEXAS INSTRUMENTS

INCORPORATED
CIRCLE NO 4




Edited by Joan Morrow

News Breaks

US SEMICONDUCTOR FIRM RECEIVES DOLBY LABS’S APPROVAL

Interdesign Inc (Sunnyvale, CA) has won the hotly contested race to be the first US
semiconductor company to obtain Dolby Laboratories’s approval for a single IC that meets the
specs of the new Dolby C noise-reduction system. The company joins Hitachi as the only two IC
suppliers currently approved by Dolby Labs.

The Dolby C noise-reduction system is based on a new dual-level processing scheme with two
sliding-band processors operating in tandem at different levels to solve the problems of achieving
20 dB of compression and expansion without introducing side effects. Interdesign will use one of
its Monochip bipolar linear component arrays to integrate the system. The device will be offered in
a R4-pin DIP to Dolby licensees only. Full volume production is scheduled for November.—JM

68000 FAST FLOATING-POINT SOFTWARE AVAILABLE ON 8-IN. DISK

Offering single-precision (32-bit) software floating-point operations optimized for the MC68000
uP, the 68343 Fast Floating Point program comes on an 8-in. floppy disk in VersaDOS format.
Simple to use and customize (the source code is included on the disk), it allows subroutine calls.
While it’s not based on IEEE floating-point format, conversion routines are available to output
that format. Other conversion routines go back and forth from fixed to floating point, ASCII to
floating point and BCD to floating point.

In addition to the standard arithmetic operations, the package performs Test, Compare,
Absolute Value and Negate plus most of the transcendental functions. Execution time for an Add
or Subtract is 22 usec; Multiply, 44 usec; Divide, 76 usec; and Sinh, 823 usec. These times are for
the 8-MHz 68000; using the 10-MHz part drops them by 20%. Order the 86343 as M6SKFFP
from Motorola’s Microsystems Group in Phoenix, AZ for less than $1000 with no limitation on
use or redistribution (no royalties).—WT

OPERATING SYSTEM SUPPORTS PRINTERS, DISKS, 16 CONSOLES

The MP/M II operating system from Digital Research (Pacific Grove, CA) operates in systems
employing an 8080, 8085 or Z80 uP. It requires 48k bytes of RAM, a clock/timer interrupt and
at least one disk. The multiuser/multitasking software supports as many as 16 user consoles,
printers and disk drives with storage capacity of 512M bytes each for a total on-line storage
capacity of 8G bytes. It can also manage 400k bytes of system RAM, with banks being selected
in blocks of 48k among eight users. Utilities include a relocatable macro assembler and a
linking loader. MP/M II is compatible with CP/M files and supports the company’s CP/Net
networking operating system. Distributed on 8-in. single-density IBM-format diskettes, it
costs $450.—CW

DESKTOP BUSINESS COMPUTER JUGGLES WORDS, NUMBERS, GRAPHS

Running under the CP/M operating system and offering a choice of five business
application-software packages, the HP 125 single-user desktop computer system combines the
features of a personal computer, word processor, visual display terminal, financial calculator
and graphics workstation. From Hewlett Packard (Palo Alto, CA), Models 10 and 20 employ a
CRT with a separate keyboard; a choice of a thermal, letter-quality or dot-matrix printers; a 1-
or 8-pen plotter; and either 5%- or 8-in. floppy-disk drives for storing 500k or 2.4M bytes of
information, respectively. In addition to working as a stand-alone local processor, the HP 125
can also function as a remote station to an HP 3000-based network or a mainframe via dual
RS-232C datacomm ports at speeds to 9600 baud. Prices start at $7460.—GK
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News Breaks

INTERFACE PUTS STREAMER ON THE S-100 BUS

A nonintelligent interface from Scientific Enterprises Inc (Wilsonville, OR) gives your S-100
system tape-cartridge-backup protection. The S-100 Architape interfaces any S-100 system to
Archive Corp’s 20M-byte streaming-tape cartridge drive, transferring data at either M bytes/min
(the A version working with the 30-ips drive) or 6M bytes/min (the B version working with the
90-ips drive). Both versions provide read-while-write data verification and 16-bit CRC generation
and checking. The A version costs approximately $500; the B version, $600 (less than 100
units).—ET

COLOR-GRAPHICS TERMINAL TO COST LESS THAN $1600

In the first quarter of next year, look for a color terminal costing approximately $1500. The
Intelligent Systems Corp (Norcross, GA) terminal will support a 480 x 380 graphics matrix and
several communication protocols and terminal emulations. The company says the terminal is
being developed for high-volume OEMs.—CW

NONVOLATILE-MEMORY LINE EXPANDS UP AND DOWN IN SIZE

General Instrument Microelectronics (Hicksville, NY) is putting a variety of processes to work
on various EAROM (EEPROM) products. The ER5816, a word-alterable, R816-compatible,
n-channel metal-gate MNOS part, has been sampling since March; the ER4201 (EDN, January 21,
pg 40) is scheduled to start sampling this month. The 4201 is also fabricated in metal-gate
n-channel MNOS, but the 128 x 8-bit unit also provides latches for both address and data and
features a Reprogram command that combines an erase and write cycle. The word-alterable part
also provides a Busy signal for uP compatibility; it accesses in 450 nsec. Production is scheduled
for December, with pricing at $7 (1000).

The company’s latest efforts deal with n-channel Si-gate MNOS. The first product announced
using that technology is the ER5716—a 16k alternative to the 2716 EPROM. The 2k x 8 bulk-
erasable part accesses in 300 nsec and serves as a second source to the HN48016.

Other things to look for: the AR5304, a 4k shadow RAM similar to parts made by Xicor, which
will be available in the first quarter of 1982; and the ER1450, a 50 x 14-bit EAROM aimed at the
TV-tuner industry. A spinoff from the ER1400, the new part will cost considerably less.—W'T

SPEAKING OF VOICEI/O ...

Now you can digitize your own vocabulary and make your computer system say what you want
it to. A voice-development system from Centigram Corp (Sunnyvale, CA) provides this capability in
a stand-alone unit. Intended for use by nonprogrammers, the real-time system is easy to use: Just
speak the words into the microphone and the system digitizes them for instant use, storing the
vocabulary on 500k-byte diskettes. The first version of the $25,000 system will work with
Multibus systems and run under CP/M with deliveries beginning in October. The firm will also
announce versions to provide a similar capability for other computer systems.—ET

ENHANCEMENTS EXTEND BUBBLE-MEMORY TESTER’S USEFULNESS

With programmable drivers that feature wider current ranges, Model Q-1012 bubble-memory
test system tests a larger variety of bubble devices than earlier systems. From Megatest Corp
(Santa Clara, CA), it offers parallel test capability to increase throughput: It can test two Intel
1M-bit devices or three YaM- or 1M-bit Motorola devices at one time, using four output sense
channels. Stimulus signals are applied simultaneously to the devices under test, but output error
maps and bad-loop masking information are maintained individually.—AS
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SIEMENS

Now, a second source for the most widely used
16 bit microprocessor. The SAB 8086 family is
available in quantity with the reliability and
quality you expect from Siemens. It’s available
now in a 40 pin ceramic package with operating
frequencies of 4, 5, and 8 MHz and soon with
10 and 12 MHz versions...all utilizing Siemens
new VLSI processing techniques.

The SAB 8086 is the latest addition to the wide
spectrum of semiconductor products offered by
Siemens. So, if you have been searching for a
reliable source for this widely used 16 bit
microprocessor, count on Siemens for
performance and price.

Obtain additional SAB 8086 information simply

by contacting: Siemens Components Group,

186 Wood Avenue South, Iselin, New Jersey 08830,
(201) 494-1000, Extension 2222.

For a free copy of our new, comprehensive
SAB 8086 data sheet, just fill out and return
the coupon below.

CIRCLE NO 5




TEK 8550 tevetcvient tas

16 bits of information

1. Self-contained and upward
compatible. The 8550 Microcomputer
Development Lab is the single-user
member of the new 8500 Modular MDL
Series, which also includes the 8560
multi-user system and the 8540 Ad-
vanced Integration Unit for the host com-
puter environment. The 8550 is a com-
plete microcomputer design tool, cover-
ing both software development and inte-
gration into the prototype. The 8550 can
also be used as a station on Tek's forth-
coming 8560 multi-user system.

2. Real-Time Emulation. Takes the
concept of emulation to a new perform-
ance level. Advanced circuitry eliminates
the need for wait states during program
execution and debugging. The emulator
processor now functions in real-time,
with its operation totally transparent to
the user.

3. Multi-Vendor Chip Support.
The 8550 MDL supports 26 chips in all.
The broadest support available any-
where, covering a wide range of vendors.
With microcomputers as well as micro-
processors. The ultimate in design
flexibility.

Copyright © 1980, Tektronix, Inc. All rights reserved. 936 -2




FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

on the new 8550 MDL.

4.16-bit Support. You'll be able to
choose from an entire new generation of
16-bit processors. Tektronix has the high
performance tools to make it possible.
Assembler support is available now for
the 16-bit chips listed below. The TMS
9900 and SBP 9900 are fully supported
with emulation today. Real-Time Emula-
tion and Pascal support will be available
in stages for the 68000, Z8000 and 8086.

68000 TMS 9900
Z8000 SBP 9900
8086

5. 16-bit Trigger Trace Analysis.
Gives you highly sophisticated triggering
ability for selective snapshots of full-
speed code execution on the prototype
bus. Up to four data acquisition triggers
can be combined in a wide variety of
ways. Bus cycle resolution to 8 MHz.

6. 8-bit Support. Besides the most
up-to-date microprocessor coverage,
you can also take advantage of extensive
8-bit microcomputer support. All 8-bit
chip support includes real-time
emulation.

6800 8048 3870
6802 8039 3872
6808 8039-6 3874
Z80A 8035 3876
8080A 8021 F8
8085A 8022 1802
8049 8041A 6500/1

7. 8-bit Real-Time Analysis. An
optional Real-Time Prototype Analyzer
lets you extract both bus and hardware
logic at full operating speeds. You cap-
ture 48-bit words for storage in a 128-word
memory. Two triggers for precise data
acquisition.

8. Split-Bus Architecture. The
8550 uses one processor and bus for sys-
tem operation, and another for real-time
emulation. This architecture assures that
the emulator processor is denied access
to system memory, preventing the possi-
bility of a system crash during prototype
program execution.

9. Tree-Like File Structure. Com-
bines ease of use, rapid access and in-
depth organization. Allows files to be ar-
ranged in a predetermined hierarchy that
best supports your current situation. A
flexible tool that supports filing situations
from very simple to extremely complex.

10. Advanced CRT-Oriented
Editor. Gives you the quickest path pos-
sible to perform many editing operations.
Lets you use screen-oriented editing as
well as line-oriented editing. Up and
down scrolling capabilities give you a
total window on all of your code.

11. Macro Assembly. The most
powerful assembler software available
today in a development system. Lets you
employ user-defined constructs and li-
brary resources. A conditional assembly
feature allows sophisticated user manipu-
lation of code at assembly time.

12. Pascal Compiler. Available in
true compiler form, producing executa-
ble object code. Pascal’s structured for-
mat allows a modular approach to pro-
gramming. With extensions designed
specifically for microcomputer devel-
opment, Tektronix Pascal is ideal for
the “top-down” method of product
development.

13. MDL/ . Compiler. Tektronix’ ad-
vanced form of Basic, with many exten-
sions for microcomputer development.
Often the quickest route from concept to
fully developed code.

14. Transportable Emulators and
Software. If you need to expand to a
multi-user design environment, your 8550
can be incorporated as a workstation in
an 8560 multi-user system. Source code
and emulator modules can be readily
transferred to the Tektronix 8560 system.
If you move to a host environment, your
8550 emulator modules are totally com-
patible with the new Tektronix 8540 Ad-
vanced Integration Unit.

15. Worldwide Service. For service
support, 36 centers around the globe.
You get fast on-site service no matter
where you are — without waiting weeks
for parts or repairs.

16. Full Tektronix Support. Train-
ing, documentation, applications en-
gineering. Nobody does it like Tektronix.
An entire series of classes on microcom-
puter design, from high-level language to
hardware/software integration. Applica-
tions engineers are available worldwide
to assist you.

For a bit more information, contact your
local Tektronix Sales Office

U.S.A,, Asia, Australia, Central & Canada

South America, Japan Tektronix Canada Inc.
Tektronix, Inc P.O. Box 6500

PO. Box 4828 Barrie, Ontario L4M 4V3
Portland, OR 97208 Phone: 705/737-2700
Phone: 800/547-6711

Oregon only 800/452-6773

Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix International, Inc.
European Marketing Centre
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Circle 6 for Literature

Tektronix

COMMITTED TO EXCELLENCE

Circle 7 for Sales Contact




israel
technology
week

JERUSALEM
NOVEMBER 9-12,1981

METAL
INDUSTRY

ELECTRONICS

TECHNICAL

MACHINERY
AND

EQUIPMENT

Hundreds
of Israeli
manufacturers
interested in
representation
and distribution,
displaying the most
advanced technology
and new products

1IN3INLIND3 JAILONOLNY = ADOTONHI3L TVIIA3W B SOINOHLD313

* SOINOIAVY -

in cooperation with

&

BANK HAPOALIM BM

TECHNICAL PLASTICS = SECURITY & SAFETY PRODUCTS * INDUSTRIAL MACHINERY & EQUIPMENT
ADHIN3

'

For further information
contact your nearest |sraeli Commercial
Representative or the ISRATECH ‘81
Organizing Committee, P.0.B. 29732,
Tel Aviv 68125, Israel, Telex: 35613 IL

IS R RS [tk
CIRCLE NO 8

st O )

18

Signals & Noise

Does engineering benefit
from competition?

Dear Editor:

EDN’s June 24 editorial has
three disagreements with Mr
Feerst’s objections to the public-
ly funded advertising of the
University of Massachusetts.
They don’t survive scrutiny.

One, the “low unemployment
rate” argument, merely reflects
an artificially depressed and
unrewarding salary structure
for engineering compared with
other less contributory (and less
expensive to enter) professions.
Attempts to dilute the profes-
sion with promises of cheap
engineering by “starving gradu-
ate students” both depress
salaries further and increase the
cost of entry into the profession.
It’s difficult to find an advantage
to the nation in such an
approach. More encouragement
is needed; not “starvation.”

Your second disagreement
might be only slightly less
unsupportable. Interplay be-
tween academia and industry is
certainly desirable, but not the
undercutting kind that is the
obvious aim of U Mass.

To use the limited resources of
our poorly equipped grad
schools as a “cure” for the
“outrageously wasteful” prac-
tice of industrial training and
learning is really farcical. Virtu-
ally every other segment of the
industrial world uses training in
the work area, where problems
can be recognized and resolved
with far better focus and speed
than in the classroom or isolated
laboratory. The experience of
US industries today shows that
more training is needed in the
work area, not less.

Your third objection seems
irrelevant. Mr Feerst’s com-
ments relate to engineering
work normally performed by

SIEMENS

Specify Siemens
at these distributors.

ALABAMA: Hall-Mark, Huntsville (205) 837-8700
ARIZONA: Kierulff, Phoenix (602) 243-4101; G.S. Mar-
shall, Tempe (602) 968-6181
CALIFORNIA: Arrow, San Diego (714) 565-4800; Sun-
nyvale (408) 745-6600; Bell, Sunnyvale (408) 734-8570;
Capacitor Sales, Sunnyvale (408) 734-3020: Jaco,
Chatsworth (213) 998-2200; San Jose (408) 263-1100,
Kierulff, Los Angeles (213) 725-0325; Palo Alto (415)
968-6292; San Diego (714) 278-2112; Tustin (714)
731-5711; G.S. Marshall, Canoga Park (213) 999-5001: El
Monte (213) 686-0141; Irvine (714) 556-6400; San Diego
(714) 278-6350; Sunnyvale (408) 732-1100; Shelly,
Chatsworth (213) 998-3333; Shelly-Neuman, San Diego
(714)453-7133; Zeus, Anaheim (714) 632-6880; Santa
Clara (408) 727-0714
COLORADO: Arrow, Denver (303) 758-2100; Kierulff,
Denver (303) 371-6500; G.S. Marshall, Arvada (303)
423-9670
CONNECTICUT: Arrow, Wallingford (203) 265-7741;
G.S. Marshall, Wallingford (203) 265-7738
FLORIDA: Arrow, Ft. Lauderdale (305) 776-7790; Palm
Bay (305) 725-1480; Hall-Mark, Ft. Lauderdale (305)
971-9280; Orlando (305) 855-4020; Hammond, Orlando
(305) 849-6060; Kierulff, St. Petersburg (813) 576-1966;
G.S. Marshall, Orlando (305) 859-1620
GEORGIA: Arrow, Norcross (404) 449-8252
ILLINOIS: Advent, Rosemont (312) 298-4210; Arrow,
Schaumberg (312) 893-9420; Hall-Mark, Bensenville
(312) 860-3800; Kierulff, Elk Grove Village (312) 640-
0200; G.S. Marshall, Bensenville (312) 535-6622
INDIANA: Advent, indianapolis (317) 297-4910
10WA: Advent, Cedar Rapids (319) 363-0221
KANSAS: Hall-Mark, Shawnee Mission (913) 888-4747
MARYLAND: Arrow, Baltimore (301) 247-5200; Hall-
Mark, Baltimore (301) 796-9300; G.S. Marshall,
Gaithersburg (301) 840-9450
MASSACHUSETTS: Arrow, Woburn (617) 933-8130:
Kierulff, Billerica (617) 667-8331; G.S. Marshall, Newton
(617) 965-5115; Zeus, Burlington (617) 273-0750
MICHIGAN: Arrow, Ann Arbor (313) 971-8220; Advent,
Farmington Hills (313) 477-1650
MINNESOTA: Arrow, Edina (612) 830-1800; Hall-Mark,
Bloomington (612) 854-3187; G.S. Marshall, Plymouth
(612) 559-2211
MISSOURI: Arrow, St. Louis (314) 567-6888; Hall-Mark,
Earth City (314) 291-5350; G.S. Marshall, Gladstone
(913) 648-6414
NEW HAMPSHIRE: Arrow, Manchester (603) 668-6968
NEW JERSEY: Arrow, Moorestown (609) 235-1900;
Saddle Brook (201) 797-5800; Hall-Mark, Cherry Hill
(609) 424-0880; Kierulff, Fairfield (201) 575-6750
NEW MEXICO: Arrow, Albuguerque (505) 243-4566
NEW YORK: Arrow, Farmingdale (516) 694-6800; (516)
293-6363; Hauppauge (516) 231-1000; Liverpool (315)
652-1000; Rochester (716) 275-0300; Ronkonkoma (516)
694-6800; ACI, Plainview (516) 293-6630; G.S. Marshall,
Farmingdale (516) 293-4141; Zeus, Eimsford (914)
592-4120; Melville (516) 752-9551
NORTH CAROLINA: Arrow, Winston Salem (919)
725-8711; Hall-Mark, Raleigh (919) 832-4465, Ham-
mond, Greensboro (919) 275-6391
OHIO: Arrow, Centerville (513) 435-5563: Colon (216)
248-3990; Reading (513) 761-5432; Hall-Mark, Highiand
Heights (216) 473-2907; Worthington (614) 846-1882;
G.S. Marshall, Dayton (513) 236-8088: Micro-Mil,
Dayton (513) 434-8231
OKLAHOMA: Hall-Mark, Tulsa (918) 835-8458
OREGON: Kierulff, Portland (503) 641-9150
PENNSYLVANIA: Advacom, Duquesne (412) 469-2601;
McKean (814) 476-7774; Arrow, Pittsburgh (412)
856-7000; G.S. Marshall, King of Prussia (215) 337-3330
SOUTH CAROLINA: Hammond, Greenville (803)
233-4121
TEXAS: Arrow, Dallas (214) 386-7500; Stafford (713)
491-4100; G.S. Marshall, Dallas (214) 233-5200; Houston
(713) 777-0358; Hall-Mark, Austin (512) 258-8848, Dallas
214) 343-5000; (214) 234-6111; Houston (713) 781-6100;
eus, Dallas (214) 783-7010
UTAH: Kierulff, Salt Lake City (801) 973-6913
WASHINGTON: Arrow, Tukwila (206) 643-4800; Kierulff,
Tukwila (206) 575-4420; G.S. Marshall, Tukwila (206)
575-3120
WISCONSIN: Arrow, Oak Creek (414) 764-6600: Hall-
Mark, Oak Creek (414) 761-3000; Kierulff, Waukesha
(414) 784-8160




most reliable zener diodes on the market—offering
Hi-Rel and MIL-Spec components designed to
support your equipment under the most difficult
conditions. Siemens reputation for highest-quality
zeners has been built through state-of-the-art
semiconductor technology in manufacturing,
testing and documentation procedures.

Each and every Siemens device is 100% tested for
zener voltage, impedance, knee impedance,

Specify Siemens and be secure.
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For over a decade, Siemens has been noted for the

reverse leakage, and
microscopic inspection

applied to assure quality far su
standards. .

Among them: Voyager, P
Trident, Poseidon, AWACS

And Siemens' broad commercial
source for virtually all zener diod!
250 mW devices up through 50 W device:
family types within these lines range from
through 200V. All designed, manufactured, and
100% tested to provide highest-quality suppo
your end product. -

For further information, return the coupon to
Siemens Corporation, Components Group,




Introducing the Carefree’ CF6V5.5.
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We made it bigger inside
without making it bigger outside.

The Carefree® CF6V5.5 delivers 22.2% more
ampere hours than a 6V4.5 . .. in 0% more space.
Think about that the next time you specify batteries for
a new system. More capacity, but not more space.

Through Expanded Grid technology, the CF6V5.5 has
more plate-surface area reacting with more electrolyte.
Without using more space. And, the Expanded Grid
plates last longer because they’re non-porous and less
prone to corrosion than cast plates.

In addition, the CF6V5.5 (also available in 12V5.5)
is just one of over 40 Carefree® batteries. They're the
maintenance-free rechargeables that fit more space
and power requirements than any other batteries in the
world . . . from the 6VY2AH to the 6V50AH.

Nominal Capacity @ 68°F:

20 Hour Rate ( .28 ampere to 5.25 volts) 5.5 ampere hours

10 Hour Rate ( .53 ampere to 5.10 volts) 5.3 ampere hours
5 Hour Rate ( .96 ampere to 4.95 volts) 4.8 ampere hours
1%2 Hour Rate (2.80 ampere to 5.25 volts) 4.2 ampere hours
1 Hour Rate (3.50 ampere to 4.50 volts) 3.5 ampere hours

Physical Size (* .05 inches):
6.00 inches
1.34 inches
3.70 inches
3.90 inches
29.7 cubic inches
2.7 pounds

Height ;
Height (including terminals)
Volume (excluding terminals)

Carefree
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Eagle-Picher Industries, Inc. Commercial Products Department

PO. Box 130, Seneca, MO 64865

(417) 776-2256 TWX 910-774-4533

(© 1981 Eagle-Picher Industries, Inc. Carefree® is the registered trademark of Eagle-Picher Industries, Inc.
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industrial staffs (who recom-
mend and authorize the pur-
chase of products advertised by
your publication) and consul-
tants (some of whom are from
academia)—the very work solic-
ited by the U Mass brochure.
That is not the kind of research,
contributed by Bardeen, Shock-
ley and others, that affects the
eventual mainstream of the
industrial world. Those and
many other contributions also
deserve great reward. Their
sources should not have to rely
on “starving graduate students”
as a resource.

On this matter, I think Mr
Feerst is right. The public
trough is a poor place from
which to launch a competitive
drive. Congratulations on your
otherwise fine publication.
Loren L Krueger, PE
Minnetonka, MN

Amend those bus specs

EDN'’s recent Designer’s Guide
to pC buses (May 24, June 10
and June 24) mistakenly listed
the Multibus (P796) as a
32-bit-wide bus. The Multibus
can accommodate 32-bit-wide
transfers via multiplexing, how-
ever, and incorporates refine-
ments that make it an obvious
step toward more powerful and
wider word pPs.

Further, buses such as Fast-
bus and P896 represent a new
category of bus design. Both are
designed for maximum imple-
mentation ease and thus don’t
restrict designers by imposing
stringent specifications that
must be followed in all cases.

Note that some of the
specifications for these two
buses presented in the Design-
er's Guide were also in error
(table). To clarify the table
entries, note that the P896 bus
only specifies an interconnection

EDN SEPTEMBER 16, 1981

'MIL 1-45208A. Every unit is subj

checkpoints and is “burned in” for up to 100 hours. |

product line with performance, specifications and quality that rem
unmatched in the industry.

Standard or Custom Designs

BERTAN provides the widest range of standard off-the-shelf catalog
units available. If our standard units do not meet your requirements,
our unique high voltage engineering and production capability can
provide power supplies to meet your custom specifications.

® 0-50kV @ Instruments ® Modules
@ Single or Multiple Output ® Remote Programming
® Remote Monitoring ® Digital Interfacing
® Other custom requirements.
See EEM or GOLD BOOK for specifications on over 100 standard products available from stock

'm BERTAN ASSOCIATES, Inc.

3 Aerial Way, Syosset, N. Y. 11791 e (516) 433-3110 ® TWX 510-221-2144
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If you have to choose,

don't.

Specify Mostek
64K ROMs instead.

In today’s business environment,
what makes a 64K ROM competi-
tive? It's not just specs. Or quali-
ty. Or delivery. Or price. Or any
other single factor. It's all of
them, together.

So why settle for less by having
to choose? Especially when you
can specify ROMs that will meet
all your requirements. Mostek
64K ROMs will. Here's why.

Experience: We've been mak-
ing 64K ROMs longer (in excess
of three years) and have tooled
more 64K codes (nearly 1000) than
anyone else.

CIRCLE NO 11

Delivery: Standard prototypes
in 4 weeks; production quantities
in 10 weeks and getting better.

Quality: Outgoing AQL for the
MK36000 and MK37000 is .25%.

Reliability: Mean-time-between-
failure is 1100 years at 55°C.

Performance: High speed and
low power characterize both Mostek
64K ROMs: 200ns, 250ns, or 300ns
access; 220mW active and 45mW
standby (max.).

Selection: Our 24-pin MK36000
is the accepted standard. And our
28-pin MK37000 is part of the
JEDEC-approved Mostek family of
compatible x 8 BYTEWYDE*
memories.

Packaging: Our 64K ROMs are
available in plastic, cerdip, ceramic
and leadless chip carrier (LCC)
packages; in commercial and mili-
tary grades (883-B).

Price: As competitive as you can
get. Check for yourself.

If all of this still hasn’t con-
vinced you to consider our 64K
ROMs, make it a point to call your
Mostek sales office listed on the
next page. Or write Mostek, 1215
West Crosby Road, Carrollton, Texas
75006. Attn: John Landau, M.S.
714. (214) 323-6222. In Europe,
contact Mostek International at
(32)2.762.18.80. In the Far East,
Mostek Japan KK (03)-404-7261.

*BYTEWYDE is a trademark of Mostek Corporation © 1981 Mostek Corporation




- Mostek

- Regional

~ Sales
Offices

Eastern Area:

Greenwich, CT 203-622-0955
Woburn, MS 617-935-0635
Marlton, NJ 609-596-9200
Tampa, FL 813-962-8338
Liverpool, NY 315-457-2160
Atlanta, GA 404-458-7922

Central Area:

Rolling Meadows, IL 312-577-9870
Bloomington, MN 612-831-2322
Kettering, OH 513-299-3405

Novi, MI 313-348-8360

Dallas, TX 214-386-9141

Austin, TX 512-458-5226

Western Area:

San Jose, CA 408-287-5081
Irvine, CA 714-549-0397
Phoenix, AZ 602-954-6260
Seattle, WA 206-632-0245
Denver, CO 303-321-6545

©1981 Mostek Corporation
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BUS FEATURES FASTBUS P896
NUMBER OF LINES SPECIFIED/AVAILABLE 130/58Q) 64/64Q)
DATA-FIELD WIDTH 32M 32
TRANSMISSION MECHANISM (PM = PARTIALLY MULTIPLEXED, FP = FULLY PARALLEL) PM FP
SYSTEM GEOMETRY (PC = ONE PCB, OC = ONE CRATE, SC = SEVERAL CRATES) sC oc
UNIFIED ACCESS TO MEMORY AND 1/0? Y Y
MULTIPROCESSOR CAPABILITY? Y Y
REDUNDANT TRANSMISSION PATHS SPECIFIED? Y
ADDRESS LINES WIDTH (M = MULTIPLEXED) 32,M 32 M
DATA LINES WIDTH (M = MULTIPLEXED) M 32, M
CONTROL LINES = 4
TIMING LINES — 6
LINES OTHERWISE SPECIFIED - 8%
RESERVED LINES 19 N
FREE-USE LINES 0 N
POWER LINES (M = MULTIPLE) M 445
DATA-LINE USE (U = UNIDIRECTIONAL, B = BIDIRECTIONAL) B B
ADDRESS EXPANSION POSSIBLE? Y N
MAXIMUM EXPANDED ADDRESS FIELD - 32
MAXIMUM NUMBER OF DEVICES BY ELECTRICAL DRIVE CAPABILITY <32 32
MAXIMUM NUMBER OF DEVICES BY DEVICE ADDRESSING CAPABILITY 2R om
BUS-ACCESS MANAGEMENT —CENTRALIZED? - N
—DAISY CHAIN? - N
—PARALLEL POLLING? = Y
—SERIAL POLLING? - N
—DIRECT LINES? — N
—OTHER? == .
PROGRAM-INTERRUPT MANAGEMENT—CENTRALIZED? — N
—DAISY CHAIN? - N
—PARALLEL POLLING? = Y
—SERIAL POLLING? s Y
—DIRECT LINES? — N
—OTHER METHODS? — N
MAXIMUM TIMES FOR SINGLE REQUEST—BUS-ACCESS DETECTION (AS = ASYNC) e AS
—PROGRAM INTERRUPT DETECTION — VAR
—PROGRAM INTERRUPT LATENCY = VAR
—PROGRAM INTERRUPT PROCESSING = VAR
DATA-TRANSFER TYPE—SYNCHRONOUS (FIXED TIMING)? Y N
—ASYNCHRONOUS? Y Y
—SYNCHRONOUS (HANDSHAKE)? Y =
SINGLE OPERATIONS ONLY? N N
MULTIPLE UNINTERRUPTIBLE OPERATIONS?(6) Y Y
MULTIPLE INTERRUPTIBLE OPERATIONS? Y Y
MULTIPLE-SOURCE READ? Y N
MULTIPLE-DESTINATION WRITE? N Y
DISTINCTION BETWEEN BYTE/WORD TRANSFER? N Y
SPECIAL LINES—HOLD? Y N
—WAIT? Y N
—INITIALIZE-RESET? Y N
—POWER FAIL/WARNING? Y N
—INTERRUPT REQUEST? Y N
—INTERRUPT ACKNOWLEDGE? Y N
—OTHERS? = N
LINES FOR HANDLING ERRORS—TRANSMISSION ERRORS? Y 4
—OPERATIONAL (USER ERRORS)? 2
NOTES:
HAS 130 LINES ON BACKPLANE AND 58 ON CABLE BUS.
<32 DEVICES PER SEGMENT.
HAS TWO LEVELS. LEVEL-1 LINES (CURRENTLY BEING DEVELOPED) ARE 64 SPECIFIED/64 AVAILABLE
AND LEVEL-2 LINES (STILL NEEDING REFINEMENT) ARE 96 SPECIFIED/96 AVAILABLE.
(@) NO PROVISION EXISTS WITH THE 64-PIN ARRANGEMENT FOR REDUNDANT PATCHS WITHOUT AN
EXTRA CONNECTOR. THIS IMPLEMENTATION PROBLEM IS LEFT TO DESIGNERS.
BUS ARBITRATION.
INDIVISIBLE —CURRENT BUS OPERATION WILL RUN TO COMPLETION.

medium and protocol with
minimal emphasis on implemen-
tation. Most of the attributes
listed in the table are left up to
the system designer’s choice.
Items such as timing requests
are implementation dependent,
and special line functions are

part of the interrupt structure.

Additionally, the Fastbus
high-speed data bus (less than
100-nsec word transfer on a
short segment), suits multi-

crate, multiprocessor applica-

tions that require a system-wide

(over several crates) addressing
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( WITH OUR CATALOG )
YOU MAY NOT NEED
A CUSTOM

IS YOURS
FOR THE
ASKING

Picture a complete
concise composite catalog of over
800 off-the-shelf capacitors, over
1200variationsincludingsome weird
and unusual units. If what you need
isn't there, then drop us a line, or
give us a call, we'll custom design
a capacitor for your circuit, and in
most cases there is no charge for
customizing. But check the catalog
first, whatyou need may be there and
ready for immediate shipment.

TO GET YOUR CATALOG,
JUST DROP US A LINE.

condenser

eporaion

Box 997 Brooksville, Florida 33512
Phone (904) 796-3562 Cable Address CONDENSER

Signals & Noise

Doing business throughout the world
\ since 1934 J
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TELEPHONE
COUPLING
TRANSFORMERS

NOW AVAILABLE TO
COMPLY WITH NEW
FCC PART 68

Low Profile
PC
Construction
DESIGNED FOR
VOICE/DATA
TELECOMMUNICATIONS

Request Engineering Bulletin F232 and
Complete Catalog on your Letterhead

Complete line of
AUDIO - POWER
COMMERCIAL - MIL
Transformers

IMMEDIATE DELIVERY - :
FROM DISTRIBUTORS

MICROTRAN

COMPANY INC
145 € Mineola Ave Valley Stream N Y 11582
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capability. Consequently, the
bus definitions don’t lend them-
selves to comparison with less
capable buses (hence the lack of
specs in the table for bus-access
management and detection and
program-interrupt manage-
ment). You can obtain additional
information on the Fastbus from
R S Larsen, chairman, Fast
System Design Group, Stanford
Linear Accelerator Center, Box
4349, Stanford, CA 94305.

Benchmark update
updated

Dear Editor:

In the box in EDN’s Bench-
mark Update (see pg 169 in this
issue), the execution times
shown for the MC68000L12 are
correct for a clock frequency of
12.0 MHz. However, the specif-
ied minimum clock-cycle period
for the MC68000L12 is 80 nsec,
which yields a maximum clock
frequency of 12.5 MHz.

This clock frequency pro-
duces an approximately 4.0%
execution-time reduction on the
benchmarks as shown below:

Benchmark Execution time
(usec)
25.6
257.3
180
55.7
96.8
13,878
293
Motorola’s branding proce-
dures do not allow fractions (V2
would be too small to beread) or
decimal points (also too small)
in the branded part number.
Sincerely,
James J Farrell 111
Manager, Technical
Commaunications
Motorola MOS Integrated
Circuits Group
Austin, TX

N—=TI=HET >
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In-Circuit emulation
just came unbundled.

Do-it-yourself ICE!" Start small.

time. Then, display in disassembled

Think big. With the Millennium 9508 | THE 9500 ] form for quick debugging. The 9508
. % .

MicroSystem Emulator and a CRT, you FAMILY PRINTER lets you qualify the entered events ten
can add a total hardware/software different ways dramatically improving
development and integration station EMLQESOR the “Trace Debug Window" into your
to your min@ or dedicated development @ DEVQE‘L}L%)p?\AOE'}—\,r}NQ%ETEM target system. ‘

system. Using a single RS-232 port. WITH HARD DISK 9508 Choose your mode. External or inter-
Or, double your equipment’s productiv- EHLEATOR nal emulation. Real time emulation

ity by using the 9508 stand-alone as a
debug instrument.

step-by-step. Hardware development,
software development or hardware/

Real time emulation. With speeds up
to 11MHz. So, choose your uP or uC.

The 9508 provides full speed emula-

software integration. The 9508 was
9520 TR designed to help you analyze and cor-
rect system problems. Efficiently.

IW 9520
PROGRAMMER
tion for the Z80A, 8085A, 6801,

6803, 6809, 8048, 8049, 8041, 8021 9508
and 8035. With more on the way. But
you don't have to buy them all. You

EMULATOR

9516
EMULATOR

PRINTER

Easy to work with. Start with a
straightforward command set. Just 25
commands, all of which are function-
ally relevant. With the command set,

simply buy the emulator boards you need. As you need them.
Complete cross-software. If we emulate it, we support it with
complete cross macroassemblers. Simple as that. Emulation and
cross-software from a single source. Debugged by Millennium.
Mappable memory. The 9508 has up to 16K of high speed
memory, mappable on 1K boundaries. Program changes can be
made with a line by line assembler. Thus, full memory, register and
I/0 can be examined and modified, quickly. And, emulation mem-
ory can be mapped anywhere in the target uP’s address space.
So, you can develop a system without a complete hardware proto-
type. In fact, software debug can begin without hardware.

Real time trace. Capture 128 events in the trace buffer. In real

*Products shaded in black are immediately available.
ICE is a trademark of Intel Corporation.

you can examine or change any memory location or processor
register. Other special commands can help you fill or relocate
large portions of memory. And four available hardware and soft-
ware breakpoints speed your system design.

Systems your way. The 9508 stand-alone emulator is just the
first step on the road to a multi-user, multi-tasking microprocessor
development system (see diagram above). With a price/perform-
ance ratio that is melting the competition’'s ICE. But what else
would you expect from the people who invented unbundled in-
circuit emulation.

More information? Call us. Write us. Or, circle one of the Reader
Service Numbers below. We'll come running.

MILLENNIUM

Call for information or demonstration
(800) 538-9320 Toll Free
(800) 662-9231 in california
Millennium Systems Inc., 19050 Pruneridge Ave., Cupertino, CA 95014
Millennium Systems is a subsidiary of American Microsystems, Inc.

~ For information circle reader service no. 15

For demonstration circle reader service no. 16




How an innovative
electronics company
earned a reputation

as ""Old Reliable?”

RCA has more than its share of innovations.
But we’ve always put product reliability first.

1963: RCA begins development 1974: RCA produces world’s first 1976: RCA announces first
of CMOS. 164,000 element chip. CMOS microprocessor.




As you can see, we've been inno-
vators for years.

But ask people what they think of
when they think of RCA, and they'll
probably start talking about a com-
pany that's been around a long time
(we startedin 1919). They'll talk about
a big, stable company that's been in
the electronics industry from the very
beginning. And they'll talk about the
quality and reliability that they've
come to expect from “Old Reliable.”

What “Old Reliable” means.

To our customers, “Old Reliable”
means quality and reliability in the
products they buy from RCA.

Our goal is to produce compo-
nents that perform to specification
in your products. And continue to
perform, day after day, month after
month, year after year.

To make sure that happens, we
spend countless hours on reliability
research and testing. In fact, we've

‘ 1976: RCA pioneers the first
BiMOS op amp.

written more papers on product relia-
bility than any other electronics
company in the United States. We
design quality and reliability into
every product we make.

Leaders in CMOS.

We invented CMOS. We delivered
the world'’s first CMOS logic parts as
early as 1966. And today we offer you
a full line of CMOS devices.

Last year, for example, we shipped
more than one million CMOS micro-
processors. Nobody else evencame
close. In addition, we shipped more
than 175 million CMOS logic ICs.

In addition to commercial devices,
we also supply a full line of High-
Reliability parts. (In April 1981, RCA
became the only supplierto qualify for
Class S, Part 1 certificationfor CMOS
radiation-hardened devices.)

Pioneers in BIMOS.

In 1976, we introduced BiMOS
technology. Since then its parametric

1980: RCA produces first CMOS
6-bit flash A/D converter.
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and performance advantages have
set new standards in op amp tech-
nology.

Preparing for the future.

To make sure that we maintain the
highest standards of quality and
reliability, RCA Solid State is stepping
up its investments in new equipment
and personnel. Further, the RCA
Princeton Laboratories plus our Solid
State Technology Center provide
some of the most advanced R&D
capabilities in the industry.

“Old Reliable” is determined to
continue providing the components
you need, for a long time to come.

And of course, we'll keep those
innovations coming, too. What else
would you expect from the people
who brought you CMOS, BiIMOS and

television?
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1981: RCA announces expandable
CMOS microprocessor chip set.




Computer room.
ngh performance architecture

in a single-chip micro.

Powerful, high performance vectored interrupts that are maska- ~ ZBFEATURES

architecture. That's the Synertek Z87 ble and prioritized, the Z8 offers greater - 2K Bytes On-Chip ROM  + 6 Vectored, Prioritized
the most powerful 8-bit single-chip interrtipt capabiliies than compar- = “2eBvesOnChoRaM | weruon (/0. el
_microcomputer available today. able sin%ie-chip E%c;computers such . Ful Dnrép#eb;(el{A?zT“ . . gxi%g %w lgasﬁt;orzcgo&% ,
The Z8 gives you fast execution.  asthe 8051 and . * £xpandabie (o 124 won :
Advanced architecture. Efficient It's all available now. The MDT gr’ﬁ? g:t;p&?r;?ymmw (T)?’lf: g%p?iﬁem'aw
use of memory. Sophisticated interrupt. 2000 floppy-based development : gwgg;a" T"g*fﬁ with * Single +5V Supply
Serial and parallel I/0. Program- system with in-circuit emulator simpli- e
mable timer/counters. Plus easy system fies software/hardware development.
~_expansion. And you can tailor it And the 40-pin Z8-03 featuresa
the way you want it. piggyback EPROM socket to allow
,& Under program control, configure  prototyping or small volume produc-
__itas a stand-alone microcomputer tion before committing to the Z8-01
with 2K bytes of internal ROM. Or as masked ROM.

~atraditional microprocessor that For samples and our oomplete
manages up to 124K of external mem- 78 information packet, contact
ory. Or as a parallel processing Microprocessor Product Marketing
element in a system linked to other direct at (408) 988-5614.
processors and peripheral con- Synertek is a major supplier of
trollers. In any configuration, youget high volume parts withadvanced MOS = SYNERTEK
a large number of pins available technologies and technigues behind (
~ forl/O —upto 32. Thats room to grow.  everything we make. Single-chip 3001 Stender Way, PO. Box552 |
o Fast instruction execution, Mrcrocomputers Microprocessorsand Santa Clara, California 95052

’ Is. ROMs. Static RAMSs. - (408) 988-5600

 TWX 910-338-0135

~ forreal-time applications. And with six ~ +zs 1satradema:kof2ﬂog Inc.



Editorial

Is there no limit
to IEEE’s arrogance?

Because of IEEE’s apparent unwillingness over the years to represent the
best interests of the bulk of its membership—working engineers—many of
its members have dropped their affiliation. Additionally, many other engi-
neers have refused to join at all. However, “unwillingness” (translate to
“unresponsiveness”) might be too kind in describing the Board of Directors’s
latest move. “Arrogant” is closer to the mark.

Once again, without consulting IEEE’s membership, the Board has taken
an action that appears to be self serving and ill advised. In the name of
IEEE, it has filed a brief with the US Supreme Court supporting the
contention of ASME (the American Society of Mechanical Engineers) that
engineering societies should be exempt from the Sherman Anti-Trust Act.

ASME'’s appeal to the Supreme Court stems from a lower court’s s ruling
that ASME members conspired with a manufacturer of boiler safety equip-

; ment when they met with that manufacturer and then issued a statement on
ASME letterhead 1mp1ymg that another manufacturer’s safety device did not meet ASME’s boiler-code regulations.
In reality, the device did meet the regulations. The second company claimed that this letter affected sales, forcing it to
go out of business. The court agreed and awarded the firm $9.9 million in the resulting suit against ASME.

The basis for ASME’s appeal and IEEE’s brief is that the society’s committees consist of volunteers who should not
be held accountable for their actions in the name of ASME. IEEE contends, “Indeed, a rule of strict liability may
herald the curtailment of beneficial professional society programs in any case where organizational procedures
theoretically may be abused by volunteer members for individual commercial advantage. In a large society such as
IEEE, a significant number of such programs may be jeopardized, in spite of the existence of reasonable, workable
procedural controls, because of the impossibility of policing all society members’ conduct.”

EDN believes that this position is a foul-smelling smokescreen. The fact that committee members are volunteers
should have no bearing on their accountability. They can do the same amount of harm (or good) whether they’re paid
or not. And if a society accepts the responsibility of setting industry standards and/or regulations, it must be willing
to be held accountable for its actions and the actions of the members it appoints to key committees.

IEEE’s Board consists of company executives and academics. It has rarely been accused of taking stands that
benefit the membership when such stands conflict with its members’ interests. The Board’s actions have remained
true to form in this case.

EDN urges IEEE to withdraw its brief. The engineering profession will never attain the respect and stature it
strives for if it refuses to be held responsible and accountable for its actions.

An Award*-Winning Magazine /( ﬂ /‘%7/
1978 Staff-Written Series—

System Design Project

1878 Contributed Series— T SoRRReTY
Designer's Guide to Fiber Optics Editoriad Xivector
1977 Contributed Series—

Software Design Course

1976 Special Issue—

Microprocessor Reference Issue

1975 Staff-Written Series—

Microprocessor Design Series

*Jesse H Neal Editorial Achievement

Awards are the business-press Pulitzer

Prize equivalent.
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Lickel
Br'zcndle

N1/ a— 1.5 1
lika te brind 1 org. OE liccian, ME brende: a twinkling of the eye.
1) a real trouper who's everywhere at once. 2) mercurially expeditious courier.
3) very busy person who rents general purpose electronic test equipment
from Leasametric. Motto: All is flux, nothing stays still.

Electronic test
equipment for rent,
cheap!

Just by calling Leasametric you can save money and get the exact general
purpose electronic test equipment you need. And — guess what — you'll get
it within 24 hours. Lickety Brindle will see to that. We also have a complete
inventory of the finest test equipment on the market, including everything
from accelerometers, amplifiers, analyzers, calibrators, meters, oscillo-
scopes, and development systems to recorders, signal sources, temperature
chambers, voltmeters, waveguides and complete accessories. Check this

list of monthly specials, then call Leasametric lickety brindle!

MANUFACTURER ITEM DESCRIPTION
Datal/0O 900-1903 System 19
HP 1611A Microprocessor Logic
State Analyzer
HP 8413A Phase Gain Indicator
HP 84458 Tracking Preselector
Invertron 800T-40/5k-1 Power Supply Plug-in
HP 1615A Logic Analyzer
HP 182T Oscilloscope Mainframe,
s Non-Storage
TEK 8002A Microprocessor Development
System
HP 3964A Instrumentation Tape
Recorder
Dranetz 616A DC/AC Voltage Disturbance
Analyzer
TEK 922 Laboratory Non-Storage
Oscilloscope 15 MHz
HP 62698 DC Laboratory Power Supply
TEK 7A18 Amplifier for 7000 Series
Mainframe
Brush/Gould 13-4615-00 DC Amplifier
=t HP 8555A RF Section
7 = TEK 7B85 Time Base for 7000 Series
A = Mainframe
g ¥ i iy 7/ ()all us for your free rental equipment catalog.

“ | Leasametrlc

In llinois call 800-322-4400. In Canada call 1-800-268-6923.
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“...are you stil
designing with
needle-type

panel meters?

Why short change yourself
on product appearance? Or panel-
meter reliability? Bowmar Solid-State
Analog Panel Meters are light-years
ahead of needle-type meters. Trim,
compact, up-to-the-minute in styling,
Bowmar meters with bright LED bar-
graph and setpoint displays provide
accurate information at a glance.
2.5 millisecond response time, one
percent accuracy. They're immune
to vibration and impact shock.

They never stick, never over-travel.
Mil Standard model available.

Send for information. You'll

agree — with Bowmar panel meters.

One look says it all!

Bowmar/ALl, Inc.
531 Main Street, Acton, MA 01720
617/263-8365 / TWX: (710) 347-1441

800-343-5202
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_ Panasonic CRT’s -
not just another pretty face.

When you can pack information on your screen to the
furthest edge, and see it clearly under most lighting
conditions, that’s not just another CRT in yourdisplay
terminal. It’s probably a Panasonic. And it spells up-front
advantages from any point of view.

\
Good looking for viewers.

In colorand monochrome tubes alike, get sharp, clear
focusing corner-to-cornerand center-to-edge, thanksto a
precision beam spot size and the Panasonic electron gun.

Panasonic high resolution colordisplay tubes provide
color photograph-quality pictures with twice the resolution
of our conventional tubes.

You get the world’s highest dot density (5x as many dots
per unitarea as conventional color CRT’s), soyou can use
smaller characters and fit more dataonthe same size
screen. You also get the high brightness and contrast of the
Panasonic black matrix background.

An OEM competitive edge.

Whether you build monitors, terminals or entire computer
systems, a Panasonic CRT can be a key factorin your
competitive strategy. Choose from five colortube screen

sizes, from 5" to 25", and eight monochrome sizes from 12"
to 15", plus special phosphors in both monochrome and
color. Ou rwide selection is your design advantage. Our
Direct Etch screen, an option o
available on most models, ensures 7
non-glare viewing and contrast
enhancement while saving you the E
cost of a separate faceplate. OQur
consistent quality and features are
yourselling points. And ourreliable
delivery and stock of the most
popularsizes, models and options
are all the back-up you need.
Sowhetheryou’re buying or
building a CRT display, look for
something more than just another
pretty face. Look forthe bestin
CRT's: Panasonic. Panasonic
Company, Electronics Components
Division/Electron Tube Marketing,
One Panasonic Way, Secaucus, NJ
07094; (201) 348-5275.

Direct Etch

Polished

Panasonic.

just slightly ahead of our time
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Technology Update

Frequency counters offer wide selection
in form, function and price

Andy Santoni, Western Editor

Instrument vendors now supply a
wide variety of frequency counters
to meet virtually any frequency-
measurement need. Monolithic
counters range from low-cost in-
struments—some with IEEE-488
interfaces—to microwave units that
reach 110 GHz. Plug-in counters
provide flexibility, either as counter
mainframes with plug-ins for differ-
ent functions or frequencies or as
“general-purpose instrument main-
frames that accept a variety of
counter modules. And you'll also
find counters in multifunction instru-
ments or logic analyzer/counters.

When shopping for any of these
instrument types, you'll encounter a
multitude of suppliers offering
many counter variations, notes
Michael Nelson, marketing product
analyst at instrument renter Leasa-
metric Inc. There’s probably one to
meet virtually any need. And a
handful of general-purpose models
would probably cover almost every
requirement. For instance, three
counters—a 1-GHz battery-operat-
ed portable, a 1-GHz universal
counter/timer and a microwave
counter—could probably satisfy
95% of all user needs.

When renting a unit for a few
days, you can afford to pay for such
extra capability. But when buying
in OEM quantities, the price
differential between a general-
purpose instrument and one more
closely matching your requirements
becomes significant. Then, you’ll do
best by reviewing the wide variety
of models available and selecting the
one best matched to your needs.

Counters cover more

Today you can select one versatile
unit that handles a wide range of
applications. Hewlett-Packard’s
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Counters and universal counter/timers offer a wide range of performance and features. At

the high end, Hewlett-Packard's $5200 Model 5345A covers dc to 500 MHz; plug-ins widen its
coverage to 40 GHz. Single-shot time-interval measurements to 2 nsec and an optional

IEEE-488 interface are also available.

Model 5335A ($2950), for example,
covers de to 200 MHz and with the
optional C channel ($450) reaches
1.3 GHz. Yet its standard features,
such as a GPIB interface, make it
cost competitive with the older HP
Model 5328A ($1450), notes Susan
Davis, purchasing manager at
United States Instrument Rentals.
Thus, to provide performance
roughly equivalent to that of the

1.3-GHz 5335A, the plug-in Model
5328A needs a bus-interface module
($350), 1.3-GHz C channel ($650)
and programmable input-control
module ($950)—and the 5335A still
provides better single-shot time-
interval averaging performance (2
vs 10 nsec) as well as built-in math
and statistics capabilities.

With its improved performance,
Model 5335A illustrates the evolu-
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Technology Update

tionary refinement of today’s fre-
quency-counter designs, says
Leasametric’s Nelson, as opposed to
quantum leaps in performance.
Suppliers have been “chipping away
at problems,” agrees Richard
Watts, product marketing manager
at Hewlett-Packard’s Santa Clara,
CA Instrument Div. Math func-
tions, for instance, make it easier
for users to get the data they want,
not just a raw readout of frequency
or time interval.

The latest counters also imple-
ment the devices and features
becoming standard in all types of
instruments—usually an IEEE-488
interface and WP control.

Bus control at any price

The IEEE-488 bus is not restrict-
ed to the more expensive models,
either. It’s also available in low-cost
counters. For instance, HP’s Model

= . Modular frequency counters in Tektronix’s TM 500 Series can plug into a mainframe. Units
5316A (31500) furnishes bus-pro-  range from the 5-digit, 80-MHz DC 504 (8525) to the 9-digit, 1-GHz DC 508 ($1250). All are
grammable measurement functions, compatible with the firm's TM 5000 programmable instrument system.

de trigger level and slope. And like
the manually controlled Model
5315B ($1050) and the portable
Model 5315A ($875), it measures
frequency to 100 MHz. It also
provides an optional C channel
($250) that increases capability to
1.0 GHz for both continuous-wave
and pulsed RF signals as narrow as
60 msec.

All these units measure time
intervals from 100 nsec to 100,000
sec. Additionally, their time-inter-
val-averaging function provides
greater resolution for repetitive
events, and the time-interval-delay
feature avoids spurious-signal
measurements by holding off the
counter’s trigger point for a precise,
selectable time.

You'll also find IEEE-488 inter-
faces at the high end of the
frequency spectrum. EIP Micro-
wave’s Model 575 ($7600) covers 10
Hz to 18 GHz, and Model 578
($8800), extends this range to 26.5
GHz; optional accessories for 110-
GHz capability add another $7000

Ttivlee
ftriree
Lrruee

./

Among the various programmable plug-in instruments in Tektronix's TM 5000 Series, you'll
find two counters: Models DC 5009 (135 MHz, $2200) and DC 5010 (350 MHz, $3600). (see pg 215 in this issue).
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smart power for your ATE

the KEPCO
series | ATE |

programmable d-c power supplies 50W to
1000W. 0 to 6V up to 0 to 150V in 4 sizes

analog programmable digitally programmable
at high speed for waveform simu- with either |IEEE-488 data format or
lation and feedback-based control from parallel data buses using the
applications. Kepco series SN interfaces.

RACK ADAPTER AVAILABLE
To mount Y rack, Y2 rack and
the % rack sized models.

Series ATE power supplies features two built-in uncommitted op-amps for signal
scaling, inverting, summing and control. Full automatic crossover voltage and
current stabilization with complete operational control over the voltage function
and the current function. Built-in (programmable) over-voltage protector and flags
to read back status. The ATE from Kepco are perfectly suited to interface with
your automatic equipment. They’ll provide you with a forcing function that can
smartly respond to your controller’s most subtle command.

KE P D D ® For complete specifications, write Dept. DEF-12

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. « (212) 461-7000 + TWX # 710-582-2631 + Cable: KEPCOPOWER NEWYORK
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Both instruments offer source
locking, which affords broadband
control of swept sources to provide
synthesizer stability at relatively
low cost. This feature also allows
you to control a swept source via the
IEEE-488 bus even if the source
lacks a bus interface; you program
the counters over the bus to set the
source at any desired frequency.

wPs enhance features

EIP’s instruments exemplify how
wPs have found their way into
frequency counters, as they have
into almost every other instrument.

In early applications, they con-
trolled interfaces to the keyboard,
front-panel readouts and rear-panel
programming inputs and outputs.
Later, they added features such as
arithmetic processing. More recent
designs, though, use the processor
in the measurement process itself,
yielding a wider frequency range,
shorter measurement time and
simpler operation along with lower
complexity and cost. Such products
are therefore wP based, not merely
wP controlled.

Improvements in frequency-
counter designs, however, go be-
yond those implemented in other
instrument types, notes Norbert
Laengrich, international marketing
manager at Racal-Dana Instru-
ments. These developments have
changed the nature of both frequen-
cy counters and the more capable
universal counter/timers.

In frequency counters, the most
obvious trend is to higher frequen-
cies. Along with the record-holding
110-GHz models from EIP Micro-
wave, units such as HP’s 5345A and
Systron-Donner’s 6000 Series reach
far into the microwave region.

EIP’s instruments also typify the
trend away from plug-in units to
monolithic instruments. Such in-
struments, with internal modular
designs, offer more value than
mainframe/plug-in units because
they are less expensive to build,
explains Howard Lurie, marketing
VP at EIP.
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A low-cost counter featuring |IEEE-488-bus
compatibility, Hewlett-Packard’'s Model
5316A (bottom) costs $1500. The $1050
nonprogrammable Model 5315B (center)
and the $875 portable Model 5315A also
provide 488 compatibility.

To widen frequency range,
Lurie’s firm’s instruments incorpo-
rate a second internal down
converter, which is mechanically
simpler than using front-panel
plug-ins. Thus, you don’t have to
pay for an expensive mainframe
more powerful than you require.

Another trend that has surfaced
in the last few years is direct
counting at higher frequencies,
points out Racal-Dana’s Laengrich.
Compared to prescaler designs,
direct-count instruments provide
lower conversion times. For exam-
ple, they can cut conversion times
from 10 to 1 sec compared to a
divide-by-10 prescaler.

A counter is more than a chip

Laengrich also notes that special-
purpose LSI chips for frequency
counting have become more widely
used. These counter-on-a-chip de-
signs, available from most major
instrument vendors, reduce system
chip count to achieve lower cost and
better reliability.

LSI counter chips also facilitate
the design of basic frequency

counters, and this fact has led to
many vendors offering this type of
instrument. A question arises,
however, about the staying power
of some of these firms because their
low-cost products are difficult to
distribute and support.

The companies best able to design
and market low-cost counters are
those with in-house counter-IC
capabilities, believes Gail Dishong,
product director for frequency and
communication products at Systron-
Donner. His firm does not claim

such in-house capabilities; instead,
for continued success it relies on its

The highest frequency you can measure
today with a frequency counter is 110 GHz,
and you can measure it with EIP Microwave's
Model 578. Models 575 and 578 feature
source locking; they can control a swept
source to achieve synthesizer-like perform-
ance at low cost.

software and microwave expertise
—including its thin-film hybrid
technology—to design complex
front-end circuits such as those for
microwave measurements. Dishong
expects Systron-Donner to continue
leaving the low end to other
suppliers and aim at the midrange
to high-performance markets.

One instrument vendor with chip
capacity is Hewlett-Packard, a firm
that also develops custom circuits.
Its multiple-register counter IC
handles all counter functions and is
in Models 5315A/B and 5316A.

Standard frequency-counter chips
have also made it easier for
designers to incorporate such func-
tions into other instruments. Thus,
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NEW FOTOFORM : .000I in. PRECISION!

Plus 1 1” smoothness, @ porosity, 750°C resistance, 488 Knoop hardness, 4400 v/mil dielectric strength.

Now, you can specify extraordinary precision, plus
the exceptional properties you need, in Corning
FOTOFORM glass and FOTOCERAM® glass ceramic
products. We'll custom design holes, slots, and other
shape geometries for consistent, cost-efficient small
or large volumes. Even 50,000 holes per sg. in. can be
held within .0001 in. tolerances with our advanced
photosensitive glass technology and new facilities.
Ideal for substrates, sliders for disc memories, nozzles
for ink-jet printers, cell sheets in gas discharge dis-

plays, wire guides for dot matrix impact printers, and
fluidic devices.

BUG US.

For specifics on our new precision, physical proper-
ties, prototype development, and production capabili-
ties call (607) 974-7595, or write: Corning Glass Works,
Electronic Materials Dept. MS-5124, Corning, New
York 14831.

FOTOFORM and FOTOCERAM are registered traderarks of Corning Glass Works

CORNING

MACROPHOTO of .492 in.-wide chip with holes from .020 in. to .001 in.; slots .010, .005, .001 in. Bug: F.
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Technology Update

Wide-range frequency counters from Systron-Donner include Models 6241A (100 MHz,
$800) through 6244A (4.5 GHz, $3300), shown at left; thin-line, rack-mounting Models 6041A
(100 MHz, $1400) through 6043A (1.25 GHz, $1900), in the center;, and Models 6245 (18 GHz,
$4700) and 6446A (26 GHz, $5200), on the right.

Universal counter/timers and basic frequency counters in Fluke's line include Models
7250A ($675), 7260A ($850) and 7261A ($995) universal couritet/timers and Model 7220A
counter ($1050).
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For more information...

For more information on the frequency-counter products and services
described in this article, circle the appropriate numbers on the Information
Retrieval Service card or contact the following manufacturers directly.

EIP Microwave Inc
2731 N First St

San Jose, CA 95134
(408) 946-5700
Circle No 636

John Fluke Mfg Co Inc
Box C9090

Everett, WA 98206
(206) 342-6300

Circle No 637

Hewlett-Packard Co
1507 Page Mill Rd
Palo Alto, CA 94304
Phone local office
Circle No 638

Leasametric Inc
1164 Triton Dr

Foster City, CA 94404
(415) 574-4441

Circle No 639

Nicolet Paratronics Inc
2140 Bering Dr

San Jose, CA 95131
(408) 263-2252

Circle No 640

Racal-Dana instruments Inc
18912 Von Karman Ave
Irvine, CA 92713

(714) 833-1234

Circle No 641

Systron-Donner Instrument Div
2727 Systron Dr

Concord, CA 94518

(415) 676-5000

Circle No 642

Tektronix Inc

Box 1700

Beaverton, OR 97077
(800) 547-6711; in OR,
(800) 452-6773

Circle No 643

US Instrument Rentals Inc
2988 Campus Dr

San Mateo, CA 94403
(415) 572-6600

Circle No 644

Vu-Data Corp

7170 Convoy Ct

San Diego, CA 92111
(714) 279-6572
Circle No 645

you'll find counter capability in logic
analyzers such as Paratronics’s
Model NPC-764 or System 5000.
HP’s Model 1611A and Model 64000
development system also provide
counter-like capabilities such as
time-interval measurements.
Frequency counters are also
available as options in oscilloscopes;
Tektronix’s Model 465B has a
frequency counter/DMM option
costing $445, and Vu-Data’s PS900
Series scopes offer the same
capability for approximately $400.
Universal counter/timers have
added new features, too. For
example, these instruments can
now usually make high-level meas-
urements for rise time, fall time and
slew rate. They also feature more
selective measuring characteristics,
with sophisticated arming and
triggering functions. These capabil-
ities allow you to trigger exactly
where you want to, not just on
voltage crossings, and synchronize
the counter to any desired pulse, not
just the first or largest in
amplitude. And they simplify meas-
urements, especially in applications
such as radar burst measurements.

CRTs could aid counter usage

Simplifying measurements will be
one goal of future counter designs.
A simple CRT screen built into a
counter, for instance, could help
users to visualize trigger levels and
frequencies and provide greater
confidence in measurements.

In this regard, HP's Watts feels
that too many engineers, lacking
this visual aid, turn to oscilloscopes
for such measurements. Scopes,
however, permit relatively accurate
frequency measurements at best.
Watts thus foresees a monolithic
counter with a CRT tailored to
frequency-counter needs as a more
inexpensive alternative to a modu-
lar CRT/instrument design with
frequency-counter functions.

This speculation shows how
valuable a counter with a built-in
CRT would be in bench applications.
In system applications, designers
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VICE - PRESIDERT

Remember when DEC controller manufacturers
discouraged plant tours?

Every business starts with a big
idea and a small shop. Emulex
was no different. The simple rea-
son we outpaced the industry was
our dedication to fundamentals.

Like design. Even in the begin-
ning Emulex customers didn't
have to tolerate compromises.Then,
as now, Emulex designed con-
trollers that actually out-performed
their counterparts.

We also concentrated on prod-
uct quality. Conventional reliability
standards weren't good enough for
Emulex (they still aren't). We use only
pre-tested/aged parts (MIL STD
883B); dynamic 96-hour environ-
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mental temperature cycles; and four
complete and distinct levels of test-
ing and quality control certification

Emulex didn't skimp on sup-
port. Application experts help before
the sale, technical support and cus-
tomer service after the sale. Nation-
wide maintenance is available
through Control Data and General
Electric.

Concentrating on fundamentals
paid off. Today
Emulex has
the indus-
try's best and
broadest line
of disk, tape

CIRCLE NO 23

and communications controllers
for DEC PDP-11, LSI-11, PDP-11/70,
and VAX-11 CPUs.

We admit that being big is no
reason to work with Emulex. But
the fundamental reasons why we're
the biggest certainly are.

There is a real difference
between an imitation DEC control-
ler and a genuine Emulex. Come
see for yourself

Emulex. The genuine alternative.

Emulex Corporation
I emmm -001 East Deere Avenue

Santa Ana, CA 92705

(714) 557-7580
EMULEX

TWX: 510-595-2521
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Flat Woven Cable

Anyway You Want It!
Terminated. Unterminated.
With breakouts. Without breakouts.

Twisted pair constructions. Single component constructions.
It's inexpensive. Simple to produce. Easy to install. 10 to 40 AWG.
Any insulation type — even PVC, Teflon®, Tefzel®, and Kapton. Widths up to
8". Mix conductor size, insulation, twisted pairs, triads, coaxes, shielded
and jacketed constructions within one cable.

You can get flat woven cable from Electroweave....

anyway you want it.
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P Electroweave Inc

1 38 Harlow Street, Worcester, MA 01605
== Te!. (617) 752-8932, 757-3872
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YOU LIKE TO WRITE,
RIGHT?

Then EDN wants you, providing you also
have an EE degree and at least two years’
circuit-design experience. We seek indi-
viduals who want to be Boston-based tech-
nical editors for this top electronics publi-
cation.

To qualified individuals, EDN offers an
attractive salary, industry-wide recognition,
high job satisfaction, and the ability to keep
abreastof ...

e Advanced Technology

e Exciting New Products

e State-of-the-art circuit and system-design
techniques.

If you thrive on meeting challenges
head-on...

If you are an effective, technical communi-
cator . . . then send your resume and salary
requirements in strict confidence to: Roy
Forsberg, Editorial Director, EDN, 221
Columbus Avenue, Boston, MA 02116.

An Equal Opportunity Employer

Technology

Measuring frequencies from 30 MHz to 3
GHz, frequency counters and universal
counter/timers in the 99Hundred Series from
Racal-Dana ($625 to $2195) cover HF, VHF,
UHF and microwave ranges and feature
timebase, battery-pack and |EEE-488 op-
tions. A bipolar collector-diffusion-isolation
LSI chip operating at frequencies greater
than 60 MHz handles most counter functions.

would perhaps use a counter and
oscilloscope to set up the system,
then use a counter tailored to the
application—perhaps without panel
controls—in the operating system.

A CRT, however, would probably
not prove too useful in microwave
applications, says EIP Microwave’s
Lurie: At these frequencies, the
user generally deals with a well-
defined signal confined to a narrow
frequency range.

CRTs could also help overcome
another counter problem: control
complexity. To provide access to all
functions, front panels have become
large, complex and even intimidat-
ing to many users. A solution might
be to take a lesson from logic
analyzers and employ CRTs and
pushbuttons to facilitate function
selection via menus.

HP’s Watts points out one final

' area of counter design that will

improve—input characteristics. To-
day’s counters have dynamic ranges
too narrow to handle applications
such as measuring the rise time of a
TTL pulse. Tomorrow’s counters,
however, should overcome this
limitation. EDN
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“Our instruments must be more
reliable than anything they test.
It starts with additive boards.”

J. W. Jaroszewski, Plant Manager, Dynascan Corporation

“Our goal in manufacturing B&K-Precision test
equipment is to make them all an order of mag-
nitude more reliable than anything they test.
Several years ago we traced a number of poten-
tial reliability problems back to the soldering
line where we had up to twenty different boards
running at the same time. Photocircuits additive
helped solve the problems.

“As additive came in, touchup went down.
“Because we had heard that additive boards
enhanced solderability, we turned to Photocir-
cuits Riverhead. We worked many Photocircuits
additive boards into our product line. As they
came in, touchup went down and reliability up.
“Today, no matter how we optimize our flow
solder process, we know that the additive boards
will properly solder with a high degree of toler-
ance to any process changes.
“Additive means economical reliability.
“Through use of microprocessors and large

Photocircuits

scale integration we are constantly packing more
features into smaller, more portable units. The
Photocircuits two-sided additive boards provide
a highly reliable way to meet our design goals.
They give the production economies and relia-
bility we need in this highly competitive market.

“Photocircuits plays a continuing part...

“There’s a fringe benefit in working with Photo-
circuits Riverhead. There's always an inter-
change with engineering before solidifying a
new design. Our prototypes come in as fast as
with a prototype house. And even though their
plantis athousand miles away, we've had trouble-
shooting help there within a day.”

Whether you make test equipment—or are
among the tested—the ease of soldering, relia-
bility and service that come with our additive
boards can help. Write or call Photocircuits
Riverhead, Riverhead, N.Y.11931. Or call (516)
722-4107. A Division of Kollmorgen Corporation.

Industry’s largest additive capability

EDN SEPTEMBER 16, 1981
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The most powerful

you can buy for the years ahead.

It's here. Biomation K101-D. The
first logic analyzer to combine
high-speed 50 MHz data and 100
MHz time domain capabilities with
advanced 48-channel recording.
With enough powerful extras to
demolish your toughest hardware/
software integration problems—
even on the most complex multi-
plexed microprocessor.

Fast, accurate software
debugging.

With its 50 MHz clock rate, 48-
channel recording and 16 trigger-
ing levels, the K101-D isolates
software bugs faster and more
precisely than ever before.
Sophisticated disassembly firm-

ware generates precise mne-
monics that cut analyzing time.
And 12 external clocks (AND or
OR) let you demultiplex 16-bit
microprocessors, 16- and 32-bit
minicomputers and bit-slice
processors.

100 MHz high-speed
hardware analysis.

The K101-D’s advanced high-
performance hybrid probes let
you capture glitches as narrow as
5 ns. And, with 48-channel
recording, 515-word memory and
16-level triggering, you'll trap the
data you need. The convenient
display formatting and expansion

simplify analysis.

general purpose logic analyzer

Call now for a free demo.
See for yourself why the K101-D is
a breakthrough in logic analyzers
for the years ahead. For a demon-
stration or a copy of our detailed
product brochure, write Gould
Inc., Biomation Operation, 4600
Old Ironsides Drive, Santa Clara,
CA 95050. For fastest response,
call 408-988-6800.

For powerful software
debugging, K101-D data
domain capabilities include
disassembly, 50 MHz clock-
ing, 48-channel recording,
12 external clocks, 515-
word memory, demultiplex-
ing, 16-level trace control
for triggering, 6 display code
formats, and reference
memory.

For powerful hardware
debugging, K101-D time
domain capabilities include
100 MHz clocking, 48-
channel recording, 515-
word memory, 5-ns glitch
capture, 16-level triggering,
channel labeling, new high-
performance probe design,
as well as horizontal and
vertical display expansion
for easy reading.

-
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THE CELCO MACHINE

LANDSAT DATA

XEROX DATA

MAGI DATA

N.Y. INST. OF TECH. DATA

DARKROOM DATA

records your data at the
world’s highest resolution and
fastest speed on color film.

Today the world is looking to
CELCO for answers to the problems
arising in the exciting field of color
graphic arts. And now you can create
your own color slides on THE CELCO
MACHINE. CELCO’s High-Speed,
High-Resolution Color Film Recorder.

The CELCO MACHINE provides
rapid production of high resolution
color film from 16mm to 105mm. 4 x 5
and 8 x 10 inch color Polaroid is also
available for instant monitoring.

CELCO MACHINES in the field
are now producing over 180 (35mm)
color slides per hour, 24 hours per
day. day after day, month after month,

year after year. At 4600 line resolution
and in less than 20 seconds per slide.
For black and white requirements,
THE CELCO MACHINE provides even
faster speeds and higher resolution.

Unequalled performance. In an
independent survey for the U.S.
government, THE CELCO MACHINE
was shown to provide the highest
resolution and speed of all the laser
and CRT film recording systems
available in the world. Think what this
can mean in savings alone to your
organization. Instant data manage-
ment from your own computer-
generated image data.

" CIRCLE NO 27

Picture your imaging require-
ments on THE CELCO MACHINE.
Whatever the demands of your unique
software for business slide genera-
tion, CAD/CAM applications, Landsat,
animation, microfiche and micro-
publishing. Or for other applications
... from architecture and design to
city planning. You can record it on
color film on THE CELCO MACHINE.

Send for our colorful and de-
tailed data brochure. Or call Paul
Constantine, Vice-President, at

201-327-1123 in Mahwah, NJ for im-
mediate information on THE CELCO
MACHINE for YOU. (CELCO Pacific
Division: 714-985-9868)
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Technology Update

Intelligent-terminal hardware, software
evolves to meet dual designer needs

Patrick Kenealy and David H
Freedman, GML Corp

With some intelligent terminals
virtually indistinguishable from
stand-alone systems, manufacturers
are still looking for that novel
combination of mass storage, uP
and communications capability that
will give them a niche in an
as-yet-undefined market. But now
two areas of competition—both with
implications for OEM designers—
are emerging for first-generation
intelligent-terminal manufacturers
who seek a market edge:
® Development of the hardware
and software features to sup-
port special functions
® Improvement of the price/
performance characteristics of
nonspecialized, nC-like intelli-
gent terminals.

Defining a typical terminal

The intelligent-terminal market
spans distributed-processing, office-
automation, word - processing,
graphics and stand-alone applica-
tions. Although this diversity of
functions denies manufacturers a
coherent market against which to
define product features and prices,
companies have nevertheless char-
acterized first-generation intelli-
gent terminals themselves.

Such a full-function unit typically
incorporates 64k bytes of RAM, an
8-bit wP and one or more floppy-
disk drives. It supports at least one
programming language and offers a
standard or optional serial printer.

Patrick Kenealy and David H
Freedman are editors of Termi-
nals Review and The Display
Pricing Strategy Service, pub-
lished by GML Corp, Lexington,
MA.
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An RS-232C-interfaced ASCII terminal, the CTM-300 from Matrox Electronic Systems also
features an 8-color CRT display. You can customize its functions from the host computer via a

downloaded program.

Many intelligent units display
sophisticated graphics, and more
than a dozen current models feature
multicolored displays. The user-
programmable CTM-300 from Ma-
trox Electronic Systems, for exam-
ple, incorporates an 8-color CRT
display and sells for less than $3000.

Average intelligent-terminal pric-
es (figure) now range from $4000 to
$8000 for basic units and from $6000
to $10,000 for units with bundled
software and printers; prices,
however, continue to drop. The
wide price distribution results from
the diversity of terminal applica-
tions; similar hardware configura-
tions can command different prices
depending on customers’ applica-
tions and price tolerances.

You can program virtually all
intelligent terminals in assembly
language, and more than half
support BASIC. COBOL, FOR-

TRAN and PASCAL are also widely
supported, and many intelligent
terminals feature CP/M or similar
operating systems with extensive
multilanguage capability.

Move to specialization

As distributed processing, office
automation, word processing and
other intelligent-terminal applica-
tions become more standardized,
intelligent-terminal manufacturers
will be forced to dedicate their
machines to fewer and fewer
applications. Datapoint Corp and
Texas Instruments, both specializ-
ing in distributed data processing,
exemplify this trend. Wang Labora-
tories has notably stressed office
automation, and still other manufac-
turers, such as Chromatics, have
branched into the business color-
graphics market.

Intelligent Systems, Televideo
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Technology Update

and Zentec, on the other hand,
continue to offer general-purpose
intelligent terminals that provide
users with the equivalent of a
stand-alone pnC. For example,
Zentec’s latest offering in this
product area, its ZMS-35, employs a
8085 wP and sells for $1350.
Although such terminals usually

cannot support extensive word-
processing or shared-database capa-
bilities, they allow users to develop
and run programs off line, reducing
demands on their hosts.

What’s to come

The intelligent-terminal product
area continues to develop. First-
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Plotting terminal prices against available units shows that intelligent-terminal
capabilities are not as well defined as those of editing terminals (which feature line
and character insert and delete capabilities) and nonintelligent terminals (which
aren't programmable and don't have editing functions). Editing-terminal prices are
clustered less tightly than those of nonintelligent terminals because editing-terminal
manufacturers can add features to make higher priced units competitive. The more
expensive units are often ruggedized devices or cluster configurations.
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Based on an 8085 uP, Zentec's ZMS-35
provides 16k bytes of user RAM, a fully
configurable keyboard and a 12-in. nonglare
CRT with a 128-character set.

generation intelligent terminals,
whether specialized or general
purpose, are now being joined by
second-generation hardware—128Kk-
byte, 16-bit systems based on
Winchester disk drives and backed
by streaming cartridge-tape drives.
This second-generation hardware
suits users designing systems for
distributed - processing/office - auto-
mation applications. Additionally,
prices for 8-bit uPs and memory
continue to fall for firms offering
basic stand-alone units. Thus, such
a system should eventually sell for
less than $3000, including a low-cost
matrix printer. Distributed-proc-
essing units, on the other hand,
should sell for $5000 to $10,000.
Memory-, wP- and diskette-
system prices are stabilizing just as
display-tube, keyboard and power-
supply costs have, and prices for
basic intelligent units should be-
come more defined and competitive
in the next 8 months.
Developments further in the
future promise to be just as
interesting. The intelligent-termi-
nal industry combines high profits
and high risk. Prices and profit
margin both remain high and
flexible, along with off-line-storage,
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Mail us this a

and we’ll help you discover simple,
effective solutions to difficult

troubleshooting

problems.

HP’s IC Troubleshooters make
troubleshooting digital circuits fast
and less frustrating. Take a look at
the chart and see why more than
50,000 people use these simple,
rugged, low-cost Hewlett-Packard
instruments.

LOGIC PULSER stimulates IC’s in-
circuit for testing. Automatically
drives the circuit to its opposite state.
No unsoldering components or trace
cutting. $140-$195*

LOGIC PROBE shows pulse activity:
high, low or bad level, single pulse or
pulse trains. High input impedance.
Overload protected. Automatic. More
convenient than a scope. $90-$220*

LOGIC CLIP with 16 LED’ display
state of up to 16 IC pins at once. High
input impedance. Overload pro-
tected. Automatic. $145-$200*

CURRENT TRACER inductively
senses and displays logic current
pulses. Finds shorts and stuck nodes
with no unsoldering or trace cutting.
Uses in-circuit current or pulses from
Logic Pulser. $400*

*Domestic US prices only.

Order now, or call your nearby HP
sales office for complete information,
or write Hewlett Packard, 1820
Embarcadero Road, Palo Alto,
California 94303.

()
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Yes! I want to discover easy solutions

to difficult troubleshooting problems.
Please rush me a free copy of HP’s 20-
page Troubleshooting Catalog and a
copy of HP’s new 38-page “New Tech-
niques of Digital Troubleshooting”’
NAME
COMPANY.
ADDRESS
CITY
STATE

ZIP.

HEWLETT
PACKARD

02904C
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Truly

the most...

BUCHANAN'.
Terminal
Blocks

From 30A miniature (wire

sizes #30 thru #12 AWG) to
455A giant (wires sizes #4 AWG
thru 600MCM).

Flat or dovetail base,
surface or channel mount.

Five contact types, for
connecting terminated or
unterminated wires

Nylon, Polypropylene, and
Phenolic housing materials,
to suit every application.

Up to 288 circuits in 6 feet
(center spacings of 2"
to 2%").

Most block sizes UL
Recognized and CSA
Listed; UL Listed
contacts available.

Complete selection of
special-purpose types,
accessories for every size.

In short, we make and sell more
terminal blocks — and more kinds
of terminal blocks — than anybody
else ...BUCHANAN?® terminal blocks
...available everywhere.

This information-packed, profusely
illustrated catalog (including full-
scale dimension drawings for easy
reference) gives complete details on
all of the standard BUCHANAN line.
Use the reader service card for your
copy or phone/write:

Amerace Corporation,

Control Products Division,

2330 Vauxhall Road, Union,

New Jersey 07083;

phone (201) 964-4400.

n CONTROL PRODUCTS
DIVISION

#228
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Getting it Together and Keeping it There
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Technologyj

printer and software-development
costs. Thus, manufacturers of
stand-alone, general-purpose intelli-
gent terminals will compete with
one another as well as with pC
vendors. (Commercial p.C systems,
however, usually communicate with
larger computer systems and sell
for less than intelligent terminals
with similar software, memory and
off-line storage.)

Manufacturers of intelligent ter-
minals for distributed-processing
applications will find themselves
competing as system vendors rather
than terminal vendors. Datapoint,
Four-Phase, Northern Telecom and
others will face minicomputer
manufacturers such as DEC,
Honeywell and Hewlett-Packard
rather than mainstream terminal
firms. And as 16-bit uCs are used
more frequently in intelligent termi-
nals, those terminals will become
even less distinguishable from minis
and small business systems.

Proprietary operating systems,
communication interfaces and other
software will keep prices for such
intelligent terminals high, and their
manufacturers will have to offer -
field service, extensive peripheral-
software support and flexible leas-
ing arrangements to remain com-
petitive with minicomputer firms. A
solid intelligent-terminal-firm com-
mitment to distributed processing
will thus amount to that firm’s
leaving the terminal industry and

entering the minicomputer
industry. EDN
Need
to Know?

EDN'’s advertisers stand ready to
provide you with helpful design in-
formation and other data on their
products. Just circle the appropri-
ate numbers on the Information
Retrieval Service card. If your need
is urgent, contact advertisers
directly, and mention EDN.

EDN: Everything Designers Need

EDN SEPTEMBER 16, 1981
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A full range of high resolution
color monitors with

OFF-THE-SHELF AVAILABILITY

Priced as low as $1175

Aydin Controls has a complete family of RGB
raster scan color video monitors available from
inventory. These high performance color
monitors are specifically designed for the
display of computer generated text, graphics
and image data. All Aydin displays come with a
one year warranty and feature: high and ultra-

high resolution CRT’s, high video bandwidth,
long term convergence stability, modular con-
struction, rack mountability, convenient control

. accessibility and simplified maintenance. A
comprehensive list of options to meet any re-
quirement is available.




Leadtime Index

ACTIVE COMPONENTS

PRODUCT

DISCRETE SEMICONDUCTORS
Diode, switching
Diode, zener
Rectifier, low-power
Rectifier, power
Thyristor, low-power
Thyristor, power
Transistor, bipolar power
Transistor, bipolar signal
FET, power
FET, signal
Transistor, RF power

DISPLAYS
Fluorescent
Gas-discharge
Incandescent
LED
Liquid crystal
Plasma panel

ELECTRON TUBES
CRT, black and white TV
CRT, color TV
CRT, industrial
Industrial power
Light and image sensing
Microwave power

INTEGRATED CIRCUITS, DIGITAL
CMOS
Diode transistor logic (DTL)
Emitter-coupled logic (ECL)
Low power Schottky TTL
Standard Schottky TTL
Standard TTL

INTEGRATED CIRCUITS, LINEAR
Communications circuit
Data converter
Interface circuit
Operational amplifier
Voltage regulator

MEMORY CIRCUITS
EPROM
PROM, bipolar
RAM, bipolar
RAM, CMOS
RAM, 4k MOS dynamic
RAM, 16k MOS dynamic
RAM, 1k MOS static
RAM, 4k MOS static
ROM, masked MOS

MICROCOMPUTER/MEMORY SYSTEMS
Core memory board
IC memory board
Interface board
Microcomputer board

MICROPROCESSOR IC'S
CPU, bipolar bit slice
CPU, 4-bit MOS
CPU, 8-bit MOS
CPU, 16-bit MOS
Peripheral chip

OPTOELECTRONIC DEVICES

Coupler and isolator
Discrete light-emitting diode

PACKAGED FUNCTIONS
Amplifier, instrumentation
Amplifier, operational
Amplifier, sample/hold
Converter, analog/digital
Converter, digital/analog

PANEL METERS
Analog
Digital

POWER SUPPLIES
Custom
Enclosed modular
Open-frame module
Printed circuit

EE

Leadtimes are based on recent figures supplied to E/ectronic Business magazine by a composite group of major manufacturers and
OEMs. They represent the typical times necessary to allocate manufacturing capacity to build and ship a medium-sized order for a
moderately popular item. Trends represent changes expected for next month.

50

EDN SEPTEMBER 16, 1981




WIH the FCC put you ina &
cost-delivery crunch October 17 5

Not with Sierracin
pOWer systems.

3 Unless computer and

_— = W/ peripheral OEMs like yourself can
S meet acceptable input line con-

ducted noise levels by October 1,

the FCC won'’t let your equipment

get out the door.™

That’s where Sierracin power
systems can help.

Our complete line of switch-
ing power supplies already com-
plies with the new FCC rule. Fact
is, we put a noise filter in so you

*For details, ask for our free Question &
Answer booklet, “The FCC and You

800-423-5569

In California, call collect (213) 998-6811.
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don't have to redesign around our
switchers. Or add to your compo-
nent count. Or costs. And we did
it without increasing our prices. (At
$45, we still offer you the lowest
priced switching power supply in
the industry.)

But anyone can play the num-
bers game with prices. What really
counts is product performance
and reliability. And our cost-effec-
tive switchers and linears give you
both—the results of high quality
control standards—from incoming
parts inspection and testing to final
power supply burn-in and on-the-
shelf stocking for fast delivery.

That’s what you can expect
from Sierracin/Power Systems. A
young, dynamic 6-year-old com-
pany that already leads the indus-
try with the widest line of 40 to
500 watt open frame DC switching
power supplies.

See for yourself. Write for our
new 1981 Power Supply Catalog.
Or dial our toll free number.

Sierracin/Power Systems

20500 Plummer Street, Chatsworth, California 91311
Telephone (213) 998-9873
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FOR A CLEANER,
BRIGHTER PICTURE, TRYA
TUBE OF MITSUBISHI.

And, combined with our ultra-
fine pitched shadow mask, the
| gun system produces a picture so
| sharp, it actually encourages
~ reading fine print.
’ Another Mitsubishi inno-
. vation is our internal magnetic
shield. It not only more
| efficiently eliminates exterior
magnetic forces, but makes
the unit much easier to
service. Not to mention what
the magnetic shield does for
a purer image, in both mono-
chrome and color.
Mitsubishi’s complete
CRT line includes high-resolution
flying spot scanner CR15. Fiber optic
recording CRTs. High-precision display, radar
and beam penetration CRTs.

Mitsubishi cathode ray tubes will do For more information on a display that’s
wonders for your image. worthy of your data system, call our Display

Because each of our high-resolution Products Group at (213) 979-6055 (or in
color CRT5s actually discriminates among 64  New Jersey, call (201) 753-1600) or write
distinct colors. Mitsubishi Electronics of America, Inc.,2200

Our radar CRTs give your data systems W, Artesia Blvd., Compton, CA 90220.

the kind of pin point clarity that assures pin Well gladly show you a CRT for sore eyes.
point accuracy. :

And our black and white CRTs differen-
tiate between shades of grey.

We begin with our own phosphors,
specially developed for their brightness.They
give our screens their notably short,or long
flicker-free persistence.

Our precision electron gun system
insures that each beam is perfectly aligned
with the shadow mask.

S MITSUBISHI ELECTRIC COLOR CATHODE RAY TUBES
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Editor’s Choice: New Products

Speech module generates 120 words

Model M410 Speech Generator
board uses a single-chip voice
synthesizer to provide low-cost
voice output for virtually any
computer system. Measuring
3.75x4x%0.5 in., it includes the
linear-predictive-coding (LPC)
speech chip, a P, a clock,
control logic and memory.

You add the board to your
system via a 20-pin flat-cable
connector. Designing a parallel
interface for it is easy: It looks
like an 8212 parallel latch and
buffer to the wC and runs on a
5V power supply (225 mA typ).

For S-100-bus systems, you
can even choose a larger version
(Model VR/S100) that plugs
directly into any bus slot.

The word’s the thing

In four 32k EPROMs, the
speech generator stores approx-
imately 120 words and phrases.
(Typical word packing puts 12 to
20 words in a 16k memory or 25
to 40 words in a 32k unit.)

The manufacturer supplies a
basic vocabulary in one 32k
EPROM and includes the digits
one through nine and the words
plus, minus, times, point, is,
enter, repeat, error, what?, oh,
thank you and goodbye. You also
get pauses of 50, 100, 200 and
400 msec, which allow you to
pace the speech output and
make it more intelligible.

If none of these words suits
your needs, you can choose (for
an extra charge) from the
manufacturer’s rapidly growing
library of pre-encoded utteranc-
es. And if the library doesn’t fill
your needs, the firm will create
the exact custom vocabulary
you require for $200 per second

AL W AW
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Speaking for nearly any nC system, the M410 speech generator provides all the

- ale

|

flexibility you need in a voice-response peripheral.

of speech ($1000 minimum).

If you choose to develop such
a custom vocabulary, you can
select among data rates ranging
from 1200 to 1600 bps for
low-quality speech and from
2000 to 2200 bps for high-quality
output. (The lowest data rates
provide the largest vocabulary.)

Getting the words out

You connect the M410’s audio
output directly to an 8
speaker. The board outputs
0.2W and requires no additional
circuitry for speech generation.
You can even make the system
speak on the telephone by
connecting it directly over an
acoustic coupler.

You address vocabulary words

with an 8-bit parallel code. The
on-board P accepts 54 bytes of
selector codes, storing them in
its internal RAM and thus
acting as a FIFO buffer.
If the buffer gets full, the
board’s Ready line goes LOW,
inhibiting the selection of new
words until the buffer has room
for them. Further, if you choose
an invalid selector code, the pP

ignores it and looks for the next.

$95 (OEM qty); $185 (1-19)
with basic vocabulary. S-100
VR/S100A version, $190 (OEM
qty) with no vocabulary; $325
(1-19) with the basic vocabulary.

Speech Technology Corp,
631 Wilshire Blvd, Santa Moni-
ca, CA 90401. Phone (213)
393-0101. Circle No 456
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A LITTLE BASIC TRAINING
FOR SMART MILITARY DESIGNERS,

The demands of military and avionics speci-
fications put a lot of pressure on a designer. High
quality, high reliability and high performance are
a must, which is why you should know about
Teradyne

Teradyne has become the leadmg supplier of
tuning fork and blade backplane interconnection
systems by continuously Ef ]
meeting the toughest per- -
formance standards. [ A

As a company, we are
committed to solving the
special challenges posed by

iability, high per-
ecifications.

KS1025 contacts feature

special contouring and
smoothing to lower
insertion force and opti-
mize performance under
vibration.

milled aluminum panels or thick copper multi-
layer PC panels, Teradyne can deliver.

Our S1000 Series of aluminum backplanes are
routinely produced with up to 20,000 contacts
and more. They are ideal for applications requir-
ing structural rigidity, high power dissipation,
and high interconnect density and flexibility.

Custom demands for unique contact patterns,
complex milling and integrated voltage distribu-
tion are the challenges our reputation was built on.

Teradyne two-sided and multi-layer PC panel
systems are designed for high speed and tight

S1000 multi-layer al

backplane for airborne radar system.
Milled and laminate

stiffness and.interconnection den




impedance control. Good news if you're dealing
with advanced IC logic families. The KS1025
Series features Dynamic Retention‘press-fit
compliant contacts for unsurpassed reliability
and performance. “Pat. No. RE29513

Both the S1000 and KS1025 Series can save
you money, too. Thanks to the high performance
and low cost achieved with Teradyne’s MISER
LPG™ selective gold plating technology.

VERSACON™ Headers.

The other side (blade half) of the connection is

handled by Teradyne’s VERSACON headers.

Fabricated of rugged, lightweight aluminum,
VERSACON completely outperforms molded
headers.

Teradyne pioneered the technology which
permits us to manufacture VERSACON headers
as long as 20 inches to the tightest tolerances.

Other features you should know about are the

special contact arrangements which require up to
30% less insertion force and VERSVACON’\ .

your system budget.
The list of those who
have already chosen
Teradyne fork and blade
backplane systems is a
distinguished one. F-15,
F-16, F-18, Tornado,
AWACS, TRI-TAC,
Wavell, Trident, Aegis
and Patriot are popu-
lated with Teradyne
connection systems.
You'll also find
Teradyne on the new
757 and 767 jet liners.
So if you're working with MIL-C-28859,
MIL-C-28754 or WS6157, or if you simply want
the highest quality backplane systems in the
world, contact Teradyne.
All the facts and a complete Teradyne syste
design kit are yours for the a: kin,

header. Available in 2-,3-,and
4-row 0.100”, 0.125", and
0.150" grid configurations.

’é‘eradyne Connection Syste

Nashua, N.H
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Dual-redundant microcomputer system
delivers fail-safe bumpless transfers

A fail-safe processor for real-
time process-control applica-

tions, Model DRS2102 dual-
redundant pC system executes

a bumpless transfer between its
primary and secondary comput-
er boards in the event of a
primary-unit fault. The dual
redundancy improves computer
availability (eg, percentage of
total time a system is up and
operating properly) in applica-
tions where loss of the computer
can lead to costly or dangerous
operating conditions.

Cutover from a primary to a
secondary control unit usually
results in a temporary loss of
control, shutdown or manual
operation until secondary-unit
initialization and on-line place-
ment. But the DRS2102’s hard-
ware/software design eliminates
these problems by effecting a
cutover in 5 to 10 psec—fast
enough to keep up with high-
speed processes.

Dual boards do the job

The DRS2102 comprises two
identical pC boards linked by
buffers that don’t corrupt the
receiving pP should either one
fail. The linkage allows each pnC
board (A and B) to communicate
continuously; thus, each board is
always in the same state.

Each board contains an 8085
wP and 8k bytes of memory,
consisting of static RAM for a
real-time database and PROM or
EEPROM for control firmware.
Upon power shutdown, variable
data goes to EEPROM or a
separate 4k-byte core module.

Also on each board are six
addressable bidirectional I/0
ports, three programmable tim-

Two 8085-based pnC boards combine to produce a dual-redundant controller that

ensures proper operation of real-time process-control systems. When a fault occurs in
one board, the Redundancy Manager operating system pulls it off line and switches in
the second board, performing a fail-safe bumpless transfer.

ers, interrupt inputs and an
RS-232C port. An expansion
bus allows use of a 16k-byte
static-RAM board and a 4k-byte
core board.

An external interface and
display module contains status
lights, numerical readouts and a
hexadecimal keypad for manual
access to the pC system. It
operates via a control port on
the nC system.

Both wC boards function
under control of the Redundan-
cy Manager operating system.
This OS checks critical variables
in the application-program flow
for proper response and validi-
ty. If it detects a fault, it can
retry on a nonfatal fault or
activate the output selector to
push the primary pC (board A)
off line and switch the backup
iC (board B) on line.

Because of the communication
requirements between the A
and B boards, the pnC system
does not employ an industry-
standard bus (eg, STD, S-100 or
Multibus). Instead, the manu-
facturer has opted for a no-bus
or direct handshaking version,
simplifying system expansion
and circuit operation.

Packaged on two stackable
6x8-in. pec boards, the nC
system utilizes flat cable for
interconnections. Accepting raw
+8 and =16V dc power, each
board contains regulators for
reduced common-mode noise.

Operating over 0 to 70°C, the
system costs $3250 (OEM qty)
without software.

Del Rey Systems Inc, 8929
Sepulveda Bivd, Los Angeles,
CA 90045. Phone (213) 641-
4955. Circle No 457
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TMSI000 products give our ut
microcomputer performance.
At the lowest possible cost.

TI’s TMS1000 Family can give your
products the benefits of microcom-
puter intelligence at a very low cost.
More than 60 million TMS1000
4-bit microcomputers are at work in
many diverse applications — radios,
home appliances, air conditioners,
toys, clocks, microwave ovens,
scales, POS terminals, smart ther-
mometers and metering functions.

Enhance your product

With microcomputer intelligence,
your product can respond or take
action from a sensor or user input.
A telephone that dials a preset num-
ber on command. A scale that
weighs, then calculates the price.
TMS1000-enhanced products are
faster. More efficient. More accu-
rate. More reliable. And more cost-
effective.

Like your product, most TMS1000
applications must be highly reliable.
TMS1000 has an attained failure rate
of 0.048%/1000 hours, based on 5
years and millions of device-hours

of operation. Also, using TMS1000
instead of standard logic greatly re-
duces system connections, a major
source of malfunctions.

Two new TMS1000 Products.
For timing. For sensor input.
The TMS1121 Universal Timer/
Controller can control up to 4 in-
dependent functions with a total

of 18 time settings. '

The TMS2100 Mlcrocomputer
offers an 8-bit A/D converter plus
timed programmable interrupts,
ideal for many industrial and ap-

 pliance applications.

Design Flexibility

The TMS1000 Family provides tech-
nology and output options to closely
match your application. Choose
CMOS for very low power applica-
tions, or PMOS. On-chip memory
from 1K to 4K bytes of ROM, 128 to
512 bits of RAM. Standard or low
(9V) voltage can be specified.

Development Support

Let TI develop and test software for
your application, or develop your
own using TI development boards,
systems and software. Our Regional
Technology Centers provide courses
in software and hardware design as
well as design support.

For more information on
TMS1000 Family microcomputer so-

lutions, send in the coupon o
or call your nearest TI
sales office or authorized

distributor.

TI Literature Response Center —I
P.O. Box 202129
Dallas, Texas 75220

Please tell me more about the advantages of
the TMS1000 4-bit, single chip microcomputer

family.

COMPANY
ADDRESS

MY APPLICATION IS
| NAME TITLE |

CITY STATE ZIP

PHONE N3 |

Texas Instruments invented the integrated circuit, microprocessor and microcomputer. Being first is our tradition.

TEXAS INSTRUMENTS

© 1981 Texas Instruments Incorporated

INCORPORATED

853238




Motorola’s new Alpha Series is more than a new
generation of 12" and 15" display modules. Its
design, though remarkably simple, redefines the
standards by which you will measure the
performance of your terminals.

Greater reliability

On-going tests project a dramatic 75% increase in
MTBF over even our own most reliable MD series.

Greater reliability is a result of synergistic elements
at work at Motorola. Paramount is product design.
The Alpha Series makes extremely efficient use of
fewer components and incorporates integrated
circuits throughout the system.

Advanced manufacturing processes and
revolutionary testing equipment at Motorola's
unique multi-million dollar facility in Joplin, MO, are
designed to improve the quality and reliability of the
Alpha Series.

Enhanced video performance

Motorola has extended resolution and bandwidth
in the Alpha Series for sharper alphanumeric
presentation. Center resolution has been increased

Imagine the advantages

Motorola’s simple new building block
system will give your design engineers

from 1000 to 1200 lines; corners from 750 to 950 (P4
phosphor). Bandwidth has been stepped up from 22
MHz to 30 MHz (—3Db). Compare geometry and
linearity specifications and you'll find that Motorola’s
Alpha Series ranks among the highest in the industry.

Design flexibility

Whether your requirements call for composite video,
true TTL compatibility or direct drive, the versatile
Alpha Series can handle a wide signal input variation.
Horizontal scan rate is available at 15.7 or 18.7 kHz.
The streamlined chassis of the new display allows
you more flexibility in your mechanical design. Ease of
access to the controls and unique options such as 24
vdc operation and 20 pin ribbon cable add to making
the Alpha Series ,

extremely Motorola
adaptable displays the
display character
modules. of your
business.

@ MOTOROLA
Display Systems

1299 E. Algonquin Road Schaumburg. IL 60196

CIRCLE NO 35 312/397-8000
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General-purpose computer
joins three processors in small package

Combining three coprocessors—
a 16-bit 68000 CPU, a second
68000 for virtual-memory man-
agement and a 6809 1/0 proces-
sor—the 68K Miniframe gener-
al-purpose computer runs the
Bell Labs UNIX operating
system and operates at 12 MHz
with no Wait states.

The 6809 interfaces to all I/0
devices on an interrupt-driven
basis and interacts with the
CPU through a sophisticated
high-speed DMA channel using
cycle stealing. The 68000’'s DMA
is daisy chained, with the 6809
having the highest priority.

The memory processor ad-
dresses as much as 4G bytes of
RAM through a virtual-memory
management unit (VMMU).
This processor, which connects
the CPU’s address bus to a
dynamic-RAM-array address
bus, receives its control signals
from the data bus. A modified
least-recently-used page-re-
placement algorithm provides
demand-paged virtual memory
in 16M-byte increments.

Memory comes on dynamic-
RAM boards that work with or
without the VMMU. The boards
connect to the CPU via a flat
ribbon cable that terminates in
dual-row 50-pin insulation-dis-
placement connectors. You can
configure the boards for as little
as 128k bytes of RAM (using
16kx1 RAMs) or as much as 2M
bytes (using 64kx1 RAMs).

Each byte of RAM has an
associated parity bit that you
can disable at the board level.
An intelligent statistical-refresh
method ensures refresh with
maximum transparency.

A 4kx16 high-speed associa-

G

.

A powerful 16-bit general-purpose computer in a small package, the 68K Miniframe

supports multiple users with the Bell Labs UNIX operating system.

tive memory furnishes the page
map, and it is accessible within
the last 1M bytes of supervisor
data-address space.

Many things to many users

In multiuser and multitasking
applications, the system main-
tains both relocation and limit
registers for each user. Each
version of the system works
with either floppy or hard disks
and provides six RS-232 ports
(through six ACIAs) capable of
500k-baud transmission, plus
four parallel ports (PIAs) con-
sisting of eight bidirectional
lines and two handshaking lines.

A single-user UNIX-based
Miniframe starts at less than

$12,000 and comes with 256k of
RAM, 2M bytes of 8-in. floppy-
disk storage and the complete
UNIX v.7 package including
FORTRAN-T77, the C language,
BASIC, and text-processor and
file-processing utilities.

For multiuser systems, a
typical configuration accommo-
dates six or more users and
comes with 512k bytes of RAM
in a 16M-byte virtual space, 40M
bytes of Winchester-disk stor-
age and the UNIX package; it
sells for less than $20,000.

MicroDaSys Inc, 2811 Wil-
shire Blvd, Santa Monica, CA
90403. Phone (213) 829-6781.

Circle No 458
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YOU CAN USUALLY TELL WHEN THERE'S A
NOISY POT IN THE CONTROL PANEL.

Cermet and molded carbon panel
pots can have a very noisy way of
attracting attention. So Bourns devel-
oped a quiet, smooth, durable alterna-
tive: Our Bourns® 91/92 family of 3"
modular conductive plastic panel
controls.

See for yourself by comparing the
difference in CRV and rotational life.
MATERIAL

« Conductive
Plastic

CRV (Noise) ROTATIONAL LIFE

2% max. CRV after 100K
cycles. Useful life may go
to 500K.

Iypically less than 100K
cycles.

Not guaranteed after
100K cycles.

1% max.

* Cermet

*Molded
Carbon

In addition, the price is competi-
tive with the low cost of molded

60

carbon for industrial applications. And
much lower than cermet.

Terminals are in-line PC style on
.100 inch centers. You can position
them forward, back or down for verti-
cal or horizontal board mounting
Choose from two bushing sizes, six
tapers and three standard shaft
lengths to %", Resistance values from
250 ohms to 5 megohms.

It’s a cost/performance combina-
tion worth ol
making lots ‘
of noise about.

So let your

fully stocked
local distribu-

tor hear from you.

CIRCLE NO 36

Or call us for more information.
PRECISIONS/CONTROLS DIVISION,
BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507.
Phone: (714) 781-5747.
T 10-332-1252.
In Europe: Bourns AG, Zugerstrasse 74

6340 Baar, Switzerland. Phone: (042) 33-33-33.
Telex: 845-8687

In Japan: Nippon-PMI Corporation,

Haratetsu Building, 4-11-11 Kudan Kita,
Chiyodaku, Tokyo 102, Japan. Phone: 234-1411.
Telex: 781-27632.

BOURNS

THERE IS NO EQUIVALENT.

EDN SEPTEMBER 16, 1981
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Mini-floppy

-disk formatter/controller family

offers full features at lower cost

Exhibiting all the features of
their more expensive 179X
relatives, 176X-family disk con-
trollers are designed exclusively
for mini-floppy use. All run at 1
MHz and are compatible with
the 179X units, which handle
5Y4- and 8-in. floppy drives.
The line consists of four parts:
the 1761, -63, -65 and -67. They
cover all combinations of single-
and double-density, true- or
inverted-data-bus and single- or
double-sided drives. Single-den-
sity format is compatible with
IBM’s 3740; double density,
with IBM’s System/34. The
parts can also use a non-IBM
format for increased density.
Designed for soft-sectored
systems, the devices feature
automatic track seek with
verification, DMA or pro-
grammed data transfers from a
double-buffered 8-bit bidirec-
tional data bus and eight control
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Operating at 1 MHz, 176X-family 5Ys-in.-mini-floppy controller chips are compatible
with 179X-family controllers for 5Ya- and 8-in. drives. But they cost less—$25.30 (100)

in plastic.

lines for pP compatibility.
Additionally, all inputs and
outputs are TTL compatible,
and as in the 179X family, two
VFO signals are available.

The devices output write-
precompensation signals, allow

decoder ICs

NEXT TIME

EDN’s September 30 issue will feature a
Special Report on gate-array ICs, plus articles
on a variety of additional topics:

e Optimizing flash A/D-converter operation
through the use of track/hold amplifiers
e The theory and application of tone-

e The use of memory segmentation in
Intel’s iAPX 432 32-bit uP
.. . and much more. Also look for Technology
Update pieces on solid-state relays and
voltage regulators, plus our regular Design
Ideas and A Question of Law departments.
You can’t afford to miss this issue!

EDN: Everything Designers Need

window extension and incorpo-
rate encoding, decoding and
address-mark circuitry. In Read
mode, they can either perform
single- or multiple-sector read
with automatic search or read
the entire track. Likewise, they
support single- or multiple-
sector write with automatic
sector search or can write the
entire track for diskette format-
ting. They accept 11 commands
and feature on-chip track and
sector registers plus compre-
hensive status information.

The devices are available in
40-pin ceramic or plastic packag-
es. Operating temperature
spans 0 to 70°C, and power
dissipation equals 600 mW max.
Power-supply requirements
stand at 5 and 12V. $25.30 in
plastic, $36 (100) in ceramic.

Western Digital Corp, Box
2180, Newport Beach, CA
92663. Phone (714) 557-3550.

Circle No 459
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TESTING,TE

NOBODY CAN REDUCE YOUR COMPON A,

At GenRad, we have the most complete
line of reasonably priced high performance
products for component testing anywhere.
And when you combine that fact with our
experienced field service staff and expert
applications engineers, it just stands to rea-
son: nobody can reduce your component
testing costs better than GenRad.

1688 Precision LC Digibridge

Testing passive components:
we automated RLC testing
with the Digibridge"® tester.

What do you need in an RLC tester at any
level of testing? Accurate performance,
right? What you don't need is an inflated
price.

That's why we give you four different
Digibridge testers with four different perfor-
mance levels in four different price ranges,
beginning with our lowest priced 1657 Digi-

Li. 16 I " st The

1657 is the most ac-
FUNCTION curate instrument
SR VAR WAV ou can buy for
the money—with
features even more
expensive instru-
ments don't have.
Like 5-digit LED
Surprising flexibility in the 1657 resolution. And
a microprocessor for automatic rang- 4
ing and self-calibration.
Now you know why nobody
else comes close in numbers of
RLC testers installed.

2230 Passive Network Test System

Testing RLC networks and
small PC boards: our 2230 will
get you on-line weeks sooner.

If you want to test packaged RLC net-
works, sequenced parts on reels, or even
components on small PC boards, you have
two choices: You can either do it with our
2230, or you can do it with a rack-and- stack
system costing
twice as much
and lacking the
necessary soft-
ware. Of course,
our 2230 will get
you up and test-
ing weeks sooner
than a setup of unmatched units. And our
2230 is a complete system. Which means it
needs service from only one source. (And

that source is the most thorough
in the business: GenRad).
We also take care of operato:
training and on-site
installation.

Plain-language keyboard speeds
up programming

GenRad 2230 Component Test Syster




STING,TEST

TESTING COSTS BET'T. _.R THAN GENRAD

Testing ICs: our basic promise,
immediate productivity, of course.

We pioneered automatic benchtop testing
over a decade ago. And today more people
own GenRad benchtop testers than any
other brand.

The reason? Just look at our linear and
digital IC systems. They're both built with
the kind of architecture found only in much
larger test systems. And our compact sys-
tems cost up to 75% less than the biggies.

Our productive 1731 linear IC tester.

[t offers something nobody else can: imme-
diate productivity. Thanks to a large and
proven program library, covering over 1,000
different devices. The 1731 also has a built-in
CRTand convenient and quick plug-in fam-
ily boards for data
convertors, voltage
regulators and
comparators, plus
interfaces for all
1- major handlers.
Now you can under-
stand why more
people own a 1731
than any other low cost linear IC tester.

Our versatile 1732 digital test system.
Not surprisingly, last year more engineers
bought our 1732 than any other micropro-
cessor-based digital IC tester. One good
reason? Because the 1732 can test SSI, MSI
and LSI devices, up to 48 pins. A lot of engi-
neers figure that's an insurance policy for
the future. And they're right. In addition no
other system is quite so easy to program or
to use as the 1732, which lowers your operat-
ing costs. But then nobody understands test
system software as well as we do.

Displays pass/fail or complete
parametric results

Now, the ultimate test.
We're convinced we can reduce your
component test costs better than anyone
else today. And when it comes to products

Visit us at NepCon Central, Booth 232, September 22-24

for the future, nobody is more
committed to meeting your
needs than we are. In fact,
we're continually working
on new, state-of-the-art
systems to reduce your
testing costs. After all,
that's how we got to be
the “Best in Test.”
Now if you'll tell us
more about your prod-
ucts and

1731 Linear IC System and 1732 Digital IC System —

your component testing needs, we'll show
you how you can reduce your cost to test.
Call or write Frank Kelliher, GenRad, Inc.
Component Test Division, 37 Great Road,
Bolton, MA 01740. (617) 779-2811 Ext. 303.
|_Send to: GenRad Inc., 37 Great Road, Bolton, MA 01740 B
I want to know more about reducing my component
testing costs.
Digibridge” Testers 1731
1732 Digital IC Test System
2230 Passive Network Test System

Send details on:

| Linear IC Test System

| Name Title

| Company

| Address Tel.

| Clty State Zip

EDN 916

GenRad

THE BEST IN TEST.

CIRCLE NO 37




System-

-tailored VFC’s
.t010 MHZ

These VFC’s meet the tougher
requirements of newer instru-
mentation systems... providing
true price/performance break-
throughs...through innovative
circuitry.

For instance, 1 MHz systems
can be upgraded with mini-
mal redesign to operate at
2 MHz...for two-

The

A family of 10, 5, and 2 MHz
models is offered, with guaran-
teed non-linearities as low as
+ 0.02% and gain temperature
drifts as low as = 15 PPM/°C.

These designs are available
in both industrial and full

military versions.
DMC...the

acknowledged
fold improvement performance leader in voltage—

in resolution/
sample performance...
at considerable cost saving.

hYbnds to-frequency conver-

sion...invites you to
send for complete design data.

Dynamic Measurements Corp.
6 Lowell Ave., Winchester, MA 01890. (617) 729-7870. TWX (710) 348-6596
Call our toll free number 800-225-1151.
CIRCLE NO 38
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Low-cost development system
operates over STD bus

Providing a Z80 or 8085 CPU
card that plugs into an STD Bus
mainframe to simplify switching
between devices, the Basis/80
development system costs less
than $10,000. Yet it includes the
memory, control and in-circuit-
emulation features of more
expensive systems.

Using the CP/M (Version 2.2)
operating system from Digital
Research Corp for disk-file
management, the development
system allows you to program in
FORTRAN, BASIC, PASCAL
or FORTH as well as assembly
language. Development soft-
ware includes a screen-oriented
editor with menu-select options;
the editor lets you examine 24
lines of code and make changes
or additions by positioning the
CRT’s cursor and entering data.

The system handles devices
other than Z80 and 8085 types
by means of cross assemblers,
which feature full macro capabil-
ity, cross-reference map, alge-
braic-expression processor and
link-file structures.

In-circuit emulation

Basis/80 includes in-bus-
emulation capability for devel-
opment of products designed
around the STD Bus. An
emulation card plugs into the
target system in place of the
system’s CPU card, giving
system control to the Basis/80.

Emulation allows you to
debug hardware and software
on the target system, which can
address as many as 254 input
and 254 output ports and 58k
bytes of PROM or RAM without
conflict with the emulator’s
workspace. Emulation features

An STD Bus mainframe packs the hardware you need to develop software on the
Basis/80 for Z80 and 8085 wPs. Cross software handles 8080, 6502 and 680X
devices.

include real-time execution of
program code with breakpoints
set for the occurrence of either a
particular input/output instruc-
tion or a memory reference to a
single location within the target
system. Additionally, program
trace permits single-instruction
execution and dumping of regis-
ter contents to the CRT.

Symbolic debugging

You can also perform symbolic
debugging of Z80 and 8085
programs. You download exe-
cutable object files for the other
supported microprocessors
through an RS-232C port to
either a PROM programmer or a
target system for debugging.

The debugger allows you to
set unlimited breakpoints and as
many as eight passpoints, pro-
viding a means of monitoring
program flow through code
sections and examining register
contents. Other single-key com-
mands in the debugger provide
for altering memory, examining

registers, displaying memory
contents, moving blocks of code
and executing code.

Basis/80 hardware includes a
Z80 or 8085 CPU, PROM
bootstrap, 32k to 58k bytes of
RAM and 499k bytes of disk
storage on dual 8-in. drives. You
also get a 15k-baud memory-
mapped CRT controller provid-
ing a 25-linex80-character
scrolling display, alphanumeric
keyboard with cursor-control
and numeric keypad and front-
panel controls to reset or
interrupt program execution
and (via keylock) apply power to
the mainframe.

$6110 to $8405; a typical
system, consisting of main-
frame, disk drives, terminal,
48k bytes of RAM and 132-
column impact printer, costs
$7495.

Antona Corp, 13600 Ventura
Blvd, Sherman Oaks, CA
91423. Phone (213) 986-6651.

Circle No 460
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DILOG

TAPE GOUPLERS
FOR STREAMING

OR FORMATTED DRIVES

The DILOG DQ130 and
DU130 are uP based intelligent
2" Tape Couplers for your
LSI-11,11/2,11/23 or PDP-11
computers respectively. They're the only Couplers e
for standard start-stop or streaming mode operation
e capable of handling 8 drives ® proven reliability and
performance with an installed base in excess of
1,000 units ® all on a single quad board that plugs
into your CPU.

If you intend using your streaming tape drive in
a standard start-stop mode and later wish to employ
streaming mode for Winchester back-up, DILOG
Couplers will handle both. You don’t need to change a
thing. The Dilog ‘Backup/Restore’ stand-alone driver
software will implement and support streaming
operation.

The ‘130’ Series can also accommodate two
standard 2" formatted tape drives with three slaves
each, or two stand-alone formatters that handle four
drives each...9-track 800 bpi NRZI, 9-track 1600 bpi
PE, or 800-1600 bpi dual density...with 7", 82" or
102" reels and read/write speeds from 12.5 to
125 ips and data transfer rates to 200,000 bytes per
second.

CIRCLE NO 39
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FOR DEG 11*

The Couplers emulate the
DEC TM-11/TS-03 and you’ll get
full software compatibility with
RT-11, RSX-11, RSTS, IAS and
MUMPS.

As for tape drive compatibility, both the DQ130
and DU130 interface drives from the following
manufacturers:

AMPEX PERTEC

CIPHER TANDBERG DATA (IDT)
CONTROL DATA WANGCO (PERKIN ELMER)
DIGI-DATA TDX

KENNEDY EMI (SE LABS)

To insure ease of maintainability & data integrity
the Couplers incorporate an automatic self-test
feature, with card-edge LED status indicator, and
data protect feature.

Write or call for complete details on the Coupler
that lets you mix or match up to eight 2" tape drives
for standard or *‘streaming’’ operation.

Distributed Logic Corp., 12800 Garden Grove Blvd.,
Garden Grove, California 92643 Phone: (714) 534-8950
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Editor’s Choice: New Products

Development system for Z80, 3870
operates from time-shared host

For use with a host computer
(including time-shared units),
the Radips development system
provides software-development
capability via that host plus
hardware development and
hardware/software integration
via in-circuit-emulation mod-
ules. It supports Z80s and 3870s.

You install the $2995 Radius
(Remote Access Development
and Integration Microcomputer
System) between a CRT termi-
nal and the host via RS-232
serial interfaces. While soft-
ware development is performed
on the host as usual, you can
download programs to Radips
for hardware debugging and
software integration, using op-
tional E Series AIM in-circuit-
emulation modules.

In Transparent mode, the
CRT has its usual access to the
host. In Local mode, Radips can
perform self diagnostics and be
set for any of 11 baud rates from
50 to 9600. You can also set
control characters in this mode.

In Utility mode, Radips can
run utility programs for such
tasks as in-circuit emulation,
printer handling and PROM
programming. Debugging and
integration routines are also
available in this mode.

Once AIM and user programs
are downloaded to Radips, you
can disconnect the host, saving
time-sharing costs. However,
the host’s file-management utili-
ties are then not available.

You can configure Radips for
single or multiple-user environ-
ments and connect several AIM
units to one host for simultane-
ous operation. This mode also
allows you to perform separate

Tied to your time-sharing or other host computer, the Radips development system

aids in the design of Z80- or 3870-based hardware and its integration with software.

or multiprocessor tasks.
Radips comes with a host
communications-software pack-
age for DEC PDP-11 computers
working under the RSX-11M
operating system (Version 2.3 or
later) or on DEC VAX-11
systems working under VMS
(Version 2.3 or later).
Hardware includes a structur-
al-foam cabinet, CPU/memory
board and power supply. AIM-

.Z80BE, AIM-7XE or future

AIM modules, local PROM
programming and local printing
are optional. The cabinet’s
processing compartment houses
as many as five boards: the

CPU/memory board, two AIM-
module boards and two expan-
sion slots.

The CPU/memory board in-
cludes a Z80 CPU, 64k bytes of
RAM and four serial I/0 ports:
one dedicated to the user
terminal, one to the host
and two for the optional

printer and PROM programmer.

A translator is available to
convert Tektronix 3870 and
Intel hexadecimal object for-
mats to absolute-binary form.

Mostek Corp, Box 169,
Carroliton, TX 75006. Phone
(214) 323-6000. Circle No 461
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How to break the 8

It's not as hard as you think.
Forget complex designs. And
two-year waits.

All you do is get your hands
on the Intel 8088.

And then leave the other 8-bit
systems standing in your tracks.
Without breaking the bank.

Because the 8088 gives you
two to five times the perform-
ance of other 8-bit processors.
For a whole lot less.

In fact, at $14.10 for 100 pieces,
75% less than last year. (Because
high volume shipments are
already pushing the 8088 down
a super fast price curve.)

And about 20% less than you'd
pay fora Z80 or MC6809 system.

For some simple reasons.

The 8088 runs at full speed
with slower speed memories

than you need for other 8-bit
MICroprocessors.

And about 1/3 less memory at
that. Thanks to its powerful instruc-
tion set that helps you reduce
the size of assembly language
programs.

Which together with the 8088's
library of high level software
(Pascal, CP/M, Basic and Fortran)
should help you cut the other part
of system costs. The part that's
larger than hardware.

But even though you're paying
less, you'll be getting more.

Like 1-megabyte addressing.

Extra power for 16-bit number
crunching.

And faster string processing.

Fact is, our recent benchmarks
show the 8088 runs circles
around a Z80A, Z80B or MC6809

without

when it comes to terminal and
small business applications.

But don't think you have to stop
there. With any of our iAPX 88
multiprocessor configurations, you
can give performance an added
boost—and still keep the cost
and simplicity of an 8-bit system.

For 100 times the through-
put on number crunching, just
choose the IAPX 88/20 system.

Relative Performance
Intel Zilog  Motorola
8088  Z80B MC6809
(5 MHz) (6 MHz) (2MHz)

Computer

Graphics 1.0 0.1 0.05
16-bit

Multiply 1.0 017 05
Block

Move 1.0 075 049

Full details of these benchmarks available
in the IAPX 88 Book.
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bit performance barrier
going broke.

It combines the power of the
8088 with our 8087 numeric
COProcessor.

Or if you're worried about
getting bound up in I/0. Don't.
Select our iIAPX 88/11 system
that speeds I/0O processing three
to five times by putting an 8088
together with an 8089 1/0
processor.

decide to make the jump to 16
8088 is 100% software compati-
ble with our 8086.

Because we don't think you

formance today.

of mind, we're ready to make
you an offer.

Then there's the fact if you ever

bits, you won't have to jump. The |

should have to sell out your future
to get the best deal on price/per-

And to put you in the right frame |

Just clip this coupon and send
it with $5 to Intel Corporation,
Literature Department, 3065
Bowers Avenue, Santa Clara, CA
95051. (Or call 408-987-8080.)

We'll send you the book on

how to design iIAPX 88 systems
and a coupon good for one
free 8088.

Everything you need to start
breaking through barriers—
without going broke.

CIRCLE NO 40

Limit one per person

———— e — ————— —
ame I
Title |
| Europe: Intel International, Brussels, Belgium. |
Company Japan: Intel Japan, Tokyo. United States and Canadian I
I distributors: Alliance, Almac/Stroum, Arrow Electronics,
A d d Avnet Electronics, Component Specialties, Hamilton/Avnet |
| ress Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A. Varah, Wyle Distribution Group, Zentronics l
i | ® .
G in delivers |
luti |
State/Zip Soiutions
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|SPECIAL REPORT

Personal

Scientific

Calculators

Alphanumeric displays and keyboards and high-level-language
programming combine in the newest hand-held machines.

Jim McDermott, Special Features Editor

Highlighting personal programmable scientific calcula-
tors this year is the emergence of a new generation of
hand-held machines featuring extended horizontal al-
phanumeric displays and full-alphanumeric keyboards.
Additionally, these calculators (some call them comput-
ers) are programmed not in the efficient machine
language associated with standard scientific calcula-
tors, but in high-level BASIC.

Offered by Radio Shack, Sharp, Casio, Panasonic and
Quasar, the horizontally stretched machines feature

Alphanumeric capabilities and BASIC programming characterize
programmable pocket computers. (Photo courtesy Radio Shack)

EDN SEPTEMBER 16, 1981

dot-matrix LCD screens that display 20 to 24 charac-
ters. Furthermore, such alphanumeric displays are also
appearing in new lower priced scientific programma-
bles with 11- or 13-character readouts.

Most familiar of the BASIC machines is the Radio
Shack $230 TRS-80 Pocket Computer, which has been
available for some time. Sharp, which manufactures the
machine for Radio Shack, introduced it recently under
its own label as the PC-1211 Pocket Computer. The
dot-matrix display on both of these devices is remark-
ably like that of Sharp’s EL-5100 (introduced in
mid-1979), the first scientific programmable calculator
into which a user could write alphanumeric formulas
without first translating them into machine language
(EDN, June 20, 1979, pg 97). The -5100’s display also
prompts the user during program runs. (Actually, the
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Keyboard configurations vary;
units aim at typewriter ease

-5100 is only pseudoprogrammable: It can’t handle
independent subroutines or loops.)

Although the EL-5100 and Pocket Computer displays
can present 24 characters at a time, their display
register holds up to 80. As you enter more than 24
characters, the display scrolls off screen to the left to
provide space for the new input. You can recall all
characters, however, whenever needed. And when
you're using angle and operational modes (Deg, Rad,
Grad, Run, Pro, Reserve and Def), they are flagged by

small segmented LCD characters at the top of the main
matrix display.

Other new hand-held computers have similar display
characteristics. Casio’s FX-702P Programmable Calcu-
lator displays as many as 20 alphanumeric characters,
while the HHC (Hand Held Computer) from both
Panasonic and Quasar shows a maximum of 26. (The
HHC is marketed by both companies under their own
brand names.)

Keyboard configurations in the new machines show
more variety than the displays. The alphanumeric
keyboards of the Radio Shack/Quasar units are laid out
in typewriter-keyboard format, for example. No doubt
the original idea was to pattern these keyboards after
those of desktop computers, but the space allocated is

Calculators handicap horse races

Statistical analysis is traditionally
boring, even if you're using a
powerful statistical machine such
as the Casio FX-702P. But four
other statistical programmable
calculators on the market guaran-
tee to keep you wide awake—
they’'re all programmed to handi-
cap thoroughbred horseracing.
The four are Mattel's $125 Horse
Race Analyzer, APF's $100
Kel-Co Horse Racing Computer
and Leisure Time Development’s
$50 Starshine Race Track Com-
puters Il and Il (the latter for
international handicapping).

If you're a programmable-calcu-
lator buff, you'll be very enthusias-
tic about Mattel's sophisticated
machine. It's the Hewlett-Packard

naybe nothing I've sald here

snnis

HP-41-equivalent in its class, pro-
viding 20 data-input keys and
requiring 31 entries for each horse
in arace. As you input each factor,
the calculator's elaborate LCD
prompts you to enter the next one
in sequence. To obtain a sufficient
statistical base, Mattel advises
using it only for races in which at
least 60% of the 3-yr-old (or older)
horses have at least five races in
their past performances listed in
the handicapper’'s equivalent of
EDN, the Daily Racing Form.
Statistics called for on the

Mattel Analyzer for each horse
include purse, race, distance, post
position, days since last race,
races run since a 30-day (or more)
rest, current and previous years’

A sophisticated programmable machine requiring 31 inputs for each horse in a race,

performances (number of races,
wins, places, shows and earn-
ings), data on performance in the
last three races and the two best
speed ratings. Once you enter all
this information, you press NEXT
and repeat the process until
you've completed it for all horses
in a race. Then you press ANA-
LYZE, and the display shows five
numbers: the first two are post
positions; the last three, rating
numbers for the top horse. You
record these numbers and repeat
the procedure three more times
until you've collected the five num-
bers for the second-, third- and
fourth-rated horses.

At this point you're on your own.
If the computer ratings for the top
four horses are widely separated,

the Mattel Horse Race Analyzer includes an elaborate LCD that prompts the
handicapper with the name of his next required entry.

The simplest handicapping computer, from Leisure Time Development, requires

only four entries to provide a rating.
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so compressed that you can’t use them with both hands
like a desk machine. It's also confusing to pick out an
alphabetic sequence in a word when you “hunt and
peck.” And unfortunately, BASIC requires consider-
able amounts of word entry. Casio, on the other hand,
lays its keyboard out in a 5-row A-to-Z sequence,
making it easier to pick out individual letters.

Peripherals add capability

All of the newer machines provide optional peripher-
als. The Radio Shack and Sharp Pocket Computers, for
example, furnish a $150 11x3.5-in. printer/cassette
interface in which the calculators mount. The interface
serves two functions: to provide an on-board printer
and to allow the machine to interface with a cassette

recorder for data storage and retrieval.

The printer produces as many as 16 columns per line
on small standard paper rolls. The special set of adapter
cables supplied with the interface connects it to the
recorder. Radio Shack recommends its CTR-80A
recorder for automatic program control and transfer of
information because other units might not interface
properly with the cables.

Casio’s $200 FX-702P also allows you to store and
retrieve programs on tape and provide printer output.
For those functions, you need the optional $50 FA-2
adapter and the $90 FP-10 miniprinter (available next
month). The FA-2 is not compatible with the firm’s FA-1
adapter, which is used interchangeably with the older
-502P and the new lower cost -602P.

the selection seems obvious, but
when they're close together, you
must input other factors (dis-
cussed in Mattel's instruction
book) in the Daily Racing Form.

Mattel claims that in a sample of
500 races, the computer's top-
rated horse finished first, second
or third some 57% of the time.
However, a limitation of the prod-
uct is the time required to make all
entries: For a 10-horse race, you
must enter 310 inputs.

To speed up selection, try a
calculator such as APF’s Horse
Racing Computer. The program-
ming in this machine is adopted
from a slide rule (the Kel-Co Class
Calculator) first marketed in 1969.
Running on a custom version of a
Texas Instruments TMS 1100 P,
the APF machine’'s program is
based on the “principle of estab-
lished class ratings” for thorough-
bred racehorses. It assumes that
a thoroughbred class is best mea-
sured by the size of the purses for
which a horse has successfully
competed in the recent past. The
calculator determines a horse’s
class rating as a function of the
track on which the horse is run-
ning and its finish positions and
earnings (taken from past-perfor-
mance charts inthe Racing Form).

The unit has four track keys
(Te-Tes) and four finish-position
keys (1st, 2nd, 3rd, 4th). Only 12
or 13 entries are required for each
horse to obtain an E/R (earnings
rating). Specifically, a horse en-

APF ELECTRONICS INC.

Requiring six data inputs for each horse
in a race, this APF Electronics machine
computes established class ratings—a
statistically proven handicapping method.

tered in a race with a lower purse
value than called for by its estab-
lished class rating is a strong
potential bet. On the other hand, a
horse with a lower class rating
than the purse size would indicate
it is seldom a serious contender.

The simplest handicapping cal-
culator, the Race Track Il, picks
winners by calculating a horse’s
median average. Specifically, it
requires that you input (from the
Daily Racing Form) two median

ratings from the results of the
horse’s last three races: the speed
rating and the horse’s position at
the finish. Then you need only two
more inputs: the jockey’s weight
and the specific speed rating of
the horse’s last race. Only four
data-entry keys are required:
MSR (median speed rating), RC
(race weight carried in today’s
race); LSR (speed rating for the
last race run) and PAF (median
position at finish). Pressing an
RSMR key then gives the horse’s
rating, which you can compare
with those of others in the race.

This 5-step procedure is fast
and simple, and according to a
testing-laboratory report, one of
the three highest rated horses (in
a 100-race sample) finished first
55% of the time, or first, second or
third 95% of the time. The highest
rated horse finished first only 20%
of the time.

How do the pros view these
computers? Says Tom Flanagan,
author of Beat the Races (Arco
Publishing): “Studying the [Daily
Racing Form]...gives the op-
portunity to apply [your] mind to
something really worthwhile, be-
cause predicting the winner of a
horse race is an intellectual in-
quiry of amazing depth and diffi-
culty. Nowadays the PhDs and
the mathematicians, armed with
computers, are studying the rac-
ing game, but they’ll find out that it
isn't as easy as making an atom
bomb.”
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Some units furnish extensive
peripheral support

When it comes to peripherals, though, Panasonic’s
RL-H1000 HHC represents the most ambitious system-
development program. Originally announced more than
a year ago, it is now scheduled for delivery near the end
of this year.

Panasonic has embarked on an extensive program of
providing support peripherals, the basic philosophy
behind the RL-H1000 being to provide a portable
business computer with the power of a desktop system.
And although packaged in an attache case, the
RL-H1000 is not intended to be a low-cost system: The
HHC machine itself costs about $600, but when it’s
configured with a full set of peripherals its price jumps
to about $2500.

Even though the H1000’s architecture is oriented
primarily toward business users, the machine can be
adapted for scientific or engineering applications with

plug-in software modules. These 24-pin ICs plug into
the H1000 main unit (it holds three) and add such
specialized features as BASIC and/or scientific/engi-
neering number crunching. Panasonic plans to offer
approximately 12 of these specialized-application cap-
sules within several months.

As you might have guessed, the H1000’s generic
operating system is not written in BASIC. Rather, it
uses a language named SNAP, a derivative of FORTH.
(A detailed description of the language and machine
architecture appears in Byte magazine, January 1981).
The firm chose SNAP because the language achieves a
2:1 data-compression advantage over assembly lan-
guage; thus, it’s fast running. Another factor in the
language’s favor: It permits the machine to mate easily
with a wide variety of peripherals. Panasonic proposes
to offer

® An acoustic telephone modem for full- or half-

duplex communication via public telephone lines, .
spec’d at 110 or 300 bps and using asynchronous
bit streams. Data is five to eight bits wide
(selectable) and available with or without a parity

A software club for pocket computers

Publications of independent cal-
culator-software clubs such as the
PPC Club in Santa Ana, CA (for
years publisher of a monthly PPC
Calculator Journal devoted to
Hewlett-Packard machines) and
the Tl Programmable Calculator
Club (regular producer of T/ PPC
Notes), are now joined by the
Pocket Computer Newsletter
(Seymour, CT). Appearing 10
times a year, this newsletter
chronicles developments and pro-
vides program listings and com-
mentary from subscribers. Al-
though previous issues have
given extensive coverage to the
Radio Shack/Sharp Pocket Com-
puters, the publication will also be
passing on tips on the Panasonic/
QuasarHHCs and Casio FX-702P.

All the publications contain a
prodigious amount of valuable
information. Members of the PPC
Club and the Tl Programmable
Calculator Club, for example,
have produced and exchanged
valuable software not available
from the calculator manufacturers.

Richard Nelson, founder of the
PPC Club, reports that synthetic-
programming efforts by members
with HP-41C/CVs continues to

expand machine capabilities. With
synthetic programming you dis-
cover surprising new features that
the designers of the original ma-
chine never dreamed of.

For example, one HP-club
member has discovered that he
can produce 83 display characters
rather than the 59 alphanumeric
characters and symbols described
in the owner’s manual. And anoth-
er member, astrophysicist William
C Wickes, has produced a superb
example of synthetic program-
ming. When the -41C is digesting
a problem, it lets its user know it's
alive by propelling a cartoon
“‘goose” from left to right across
its display. Wickes has not only
gotten a goose to face back-
wards, but also fly backwards,
shed droppings, flap its wings,
stream by in flocks of as many as
nine and even collide head on with
its factory-hatched predecessor.
( Wickes is now an HP employee.)

Other pending software-club
developments include 4k and 8k
EPROMSs that will complement the
HP-41C/CV’s 64k-ROM address-
ing capability. And another proj-
ect, initiated in August 1979 and
now about to reach fruition, is the

development of a programmer’s
ROM that contains 153 short,
efficient routines that you can call
up in writing programs. Some
5000 of these ROMSs, produced in
collaboration with HP, have just
become available to the mem-
bers. The users manual docu-
menting the routines is 500 pgs
long. For more information, con-
tact Nelson.

Maurice Swinnen, who runs the
T1 Programmable Calculator Club,
reports that members have dis-
covered a Fast mode for the Tl 59.
In this mode, program execution
occurs without calling the program
into the display register. Bypass-
ing this C register increases
speed by a factor of two. Howev-
er, the price you pay is that
everything must be directly ad-
dressed; you can't use labels.

Another new discovery submit-
ted to the TI club from an over-
seas member is an expanded
Graphics mode that allows you to
address all of the individual dots of
the thermal-printer dot matrices.
Use of this graphic programming
provides control of some 300
character and symbol variations.
For information, contact Swinnen.
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check. The 5V power required comes from the
HHC mainframe.
® A programmable CMOS memory protected by an
internal battery backup. It has a standard
capacity of 4k bytes and is expandable to 8k.
® A capsule-extender interface that allows you to
connect four ROM capsules in addition to those
already in the HHC. Each capsule can provide as
many as 128k bits.
® A 5x8 dot-matrix thermal microprinter with a
16-character column width.
® An RS-232C serial interface using 5- to 8-bit
asynchronous data and ASCII. Data-transfer
rates are standard, ranging from 110 to 9600 bps.
® An I/O-driver unit that allows you to connect as
many as six peripheral units through a 44-pin
edge connector in the HHC main unit. (You can
connect only one without the I/0 adapter.)
® A cassette adapter that allows you to attach two
recorders spec’ing transfer rates of 1200 bps.
® A TV adapter, termed a video RAM, that
interfaces with a color TV—either indirectly
through an RF terminal or directly to the video
signal. With it you can display 16 lines of 32
alphanumeric characters using a 5x7-dot matrix.
Other graphic display modes are also available.
Despite the HHC’s extensive capabilities, though, its
intrinsic calculating capability comes from a simple
4-function calculator with only percent and memory
features. But for mathematical applications, an 8k
capsule that converts the machine to Microsoft-BASIC
operation will be available. It will provide all the
trigonometric and scientific functions that BASIC
offers. (The Microsoft BASIC in the HHC is a full
BASIC language equal in power to that of the Apple II,
Panasonic says.)

Back to BASICs

Simpler in scope than that of the Panasonic machine,
the Radio Shack and Sharp Pocket Computers’ BASIC
capitalizes on the machines’ use of an on-board
calculator chip as well as a processing chip. With these
chips, the machines can provide trigonometric func-
tions and their inverses; natural and common logs;
natural antilogs; square roots; decimal-to-degree/
minute/second conversion (and its inverse); and inte-
ger, signum and absolute-value functions—all keyboard
accessible in BASIC.

Interestingly, the Integer function in these machines
converts a displayed positive nonintegral value to the
next lowest integer, which is what you'd expect.
However, for negative numbers you’ll be surprised to
find that unlike the case with most other standard
personal scientific calculators, taking the integer func-
tion of —2.45 produces —3 rather than —2. In the same
vein, you can raise a number to a power with simple
BASIC commands, but you can’t take the yth root of x
without using a special subroutine. Close examination
shows that Radio Shack and Sharp have sacrificed
several other functions included on most powerful

EDN SEPTEMBER 16, 1981
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A full-alphanumeric dot-matrix display capability is designed into
the Casio FX-602P (a). Both upper- and lower-case characters are
available in its set of 86 keyboard-accessible letters, numbers and
symbols (b), which get displayed 11 characters at a time.

An ambitious effort to produce an extensive system of peripherals
and a capable hand-held computer, Panasonic’s RL-H1000 is aimed
at business use.
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Is BASIC best for extensive
calculations?

scientific machines in favor of the convenience of
BASIC (see box, ‘Who needs BASIC?¢).

Swap program steps for data storage

An interesting feature of the Radio Shack/Sharp
Pocket Computers is a variable program memory of
1424 steps max and a fixed data memory of 26 registers
(A to Z). A 16-stage function stack and an 8-stage data
stack, both transparent to the user, temporarily store
instructions and data for processing. However, you can
call upon unused program memory to store data; hence,
the memory is designated “flexible.”

These machines also provide a very useful feature in
their ability to tell, at any time and in any operating
mode, exactly how many program steps and registers
are available for data storage. When you key ina MEM
command and then press the Enter key, XXXX STEPS
YYY MEMORIES appears in the display. (However,
the readout does not include the 26 data registers
(seven characters per register) that store sequences of
characters, including letters, blanks, numbers and
special symbols. This MEM ENTER command works
in all four of the machines’ operational modes: Pro
(program), Run, Def (definable) and Reserve.

Pro and Run are typical operational modes used for
writing and running programs. Def and Reserve, on
the other hand, exhibit powerful new features. One is
the ability to assign just one key for a function or for an
entire program that you use frequently.

Eighteen keys (A, S, D, F,G,H,J, K, L, =, Z, X, C,
V, B, N, M, SPC) can be reserved for a particular
function (or program), and once reserved, they are
available for both manual calculations and programs.
Forty-eight program steps are allocated for the reserv-
able keys, and if the contents of the key allocations
exceed 49 steps, the machine signals an error. You can
readily check the assigned keys by reviewing them in
Reserve mode. You can also assign programs to any of
the 18 keys in Pro mode and execute them in Def mode.

The Panasonic/Quasar machines’ programmable-key
capability is less extensive than that of the Radio
Shack/Sharp calculators. The HHC machines are limit-
ed to three special assignment keys (f1, f2 and 3) that
you can allocate to any sequence of keystrokes,
including most function keys. Pressing one of these
keys produces the sequence of operations assigned to
it. The keys find use in SNAP and BASIC programs.

Debugging made easy

The Radio Shack/Sharp machines use a DEBUG
command in Run mode and a LIST command in Pro
mode, along with the Step Forward ( "} ) and Step
Backward ( % ) keys, for program debugging and

COMPARISON OF BASIC-LANGUAGE FEATURES
RADIO SHACK/SHARP
FEATURES POCKET COMPUTERS CASIO FX-702P
COMMANDS/STATEMENTS  RUN, NEW, MEM, LIST, CONT, CLEAR, RUN, VAC, LIST, DEFM, INP, PRT,
INPUT, PRINT, PAUSE, USING, LET, WAIT, FOR, TO, STEP, NEXT, IF, THEN,
STOP, REM, BEEP, FOR, TO, STEP, GOTO, GSB, RET, SET, STOP, END,
NEXT, GOTO, GOSUB, RETURN, IF, PASS, LIST V, LIST ALL, CLR,
THEN, AHEAD CLR ALL, DEL, LEN, MID
CASSETTE CONTROL CSAVE, CLOAD, CLOAD?, PRINT#, SAVE, SAVE ALL, LOAD, LOAD ALL,
INPUT#, CHAIN PUT, GET, VER
OPERATIONS + 5 = Nl i SiEy Fyo= " h (2%, 2,
<>=, = #, =
FUNCTIONS SIN, COS, TAN, ASN, ACS, ATN, SIN, COS, TAN, ASN, ACS, ATN, HSN,
EXP, LN, LOG, INT, ABS, /, HCS, HTN, AHS, AHC, AHT, EXP, LN, LOG
DEG, DMS, SGN, DEGREE, RADIAN, INT, FRAC, ABS, SQR, RND(, DEG(, DMS, SGN,
GRAD, n, A\, % RPC, PRC, RAN# [DEGREE, RADIAN, GRAD]*,
n, (X)!, t (STATISTICS): MX, MY,
SDX, SDY, SDXN, SDYN, LRA, LRB, COR,
EOX, EQY, CNT, SX, SY, SX2, SY2, SYX.
VARIABLES A~Z A (), AS~VZE AS () A~nZ A (), AS~VZE AS ()
OTHER P 8 TR s
NOTE:
*DEGREE, RADIAN AND GRAD ARE NOT WRITTEN IN AS WITH RADIO SHACK/SHARP
MACHINES BUT ARE SELECTED USING A MODE KEY.
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The printer cradle for the TRS-80 Pocket Computer also serves as
an interface to a cassette recorder that preserves programs on tape
or loads them into the machine.

Full keyboard labeling of BASIC statements and math functions
along with single-key entry of both make this Casio FX-702P
programmable calculator easy to use.

editing. The DEBUG function executes a program one
line at a time, verifying not only the calculation, but
also the instructions for it. LIST calls up the program,
beginning with the first step, and you then step
through it using the Step Forward key. Alternatively,
you can call out a particular line number and go

Who needs BASIC?

Like the controversy that raged a few years ago
debating the merits of reverse Polish notation vs
algebraic notation, a new one questions whether
BASIC is an effective language for scientifical and
mathematical programming. The results of the
debate aren't yet in.

BASIC is oriented toward data and information
processing, and it uses a conversational language
for its inputs. On the other hand, the calculator user
who is programming extended numerical computa-
tions wants to concentrate on the intricacies of the
solution; that is, he wants action, not words.
Additionally, BASIC reduces the amount of memory
space available for data storage and manipulation
because a large amount of the machine memory
gets used up in handling the language-compiler
chores. For example, one designer tried a filter
program on his Radio Shack TRS-80. He found that
there was insufficient memory for that program in
the TRS-80, but he was able to fit it into a Tl 59 in
about half that machine’s memory space.

BASIC is, nevertheless, an easy-to-use language
and has some advantages. And in minimizing the
workload of inputting BASIC, Casio’s FX-702P is
superior to the other BASIC machines because
Casio designers have merged the codes not only for
the scientific and math functions, but also for BASIC
statements. Thus, one key entry gives you both the
math function and the BASIC statement. In fact, the
resulting operation is very close to that of a standard
scientific programmable calculator.
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backward or forward from there. By the same token,
you can readily list programs via the printer.

To edit and merge programs stored on magnetic
tape, you merely transfer them into the Pocket
Computer, perform the necessary operations and then
transfer them back onto the tape. Radio Shack plans to
expand its current software library of tape-cassette
programs over the next few months.

Casio packs the most math power

The most powerful math capability of the currently
available horizontally stretched hand computing ma-
chines resides in Casio’s FX-702P. Although pro-
grammed in BASIC, this machine offers several
functions not usually found in that language. Indeed, it
has all of the functions of the Radio Shack/Sharp Pocket
Computers and several others besides (table). For
example, you get hyperbolic and inverse hyperbolic
functions, fractionalization (FRAC—removal of the
integer part of a number), coordinate conversions from
rectangular to polar and vice versa, a round-off feature
(ROUND), a random-number generator (RAN#) and X
factorial (X!). In addition, the -702P has 17 prepro-
grammed functions for statistical analysis, nine of
which are single-key accessible, with the other eight
requiring 2- or 3-letter inputs.

The -702P also features an excellent man-machine
interface. For example, the surface of its keyboard’s
alpha section is loaded with information that guides you
when you enter either math functions or BASIC-
command statements.

This information appears in the form of three types of
key inscriptions associated with 28 of the 35 alpha-
section keys. The first is the letter, punctuation mark
or BASIC symbol that’s on the face of the key itself.
The second is the BASIC mnemonic for the math
functions, printed in red just above the keys. The third
is a BASIC command printed in blue, just below the
keys. You gain access to the red functions (SIN, COS,
TAN, ete) by first pressing a red F1 shift key, and you
call up the blue statements (FOR, TO, STEP, GOTO,
etc) via a blue F2 shift key.

7




Swap space between program and
data storage as needed

You can enter BASIC functions and statements either
the hard way—by spelling them out on the keyboard—
or the easy way—Dby using the red or blue shift keys
and then pressing the key at which the red or blue
function or statement is located. The latter approach is
not only easier, but with all of the BASIC information
spelled out in front of you, it helps shorten the learning
period each time you press a key and reinforces the
lesson each time you use the machine. You learn fast!

The FX-702P sports a program capacity of 1680 steps

and 26 A to Z data registers. However, in a manner
similar to that used in the Radio Shack/Sharp machines,
you can convert program steps to data registers in
groups of 10 registers, with each register taking eight
program steps. Therefore, if the number of data
registers is increaseed to a maximum of 226, the
program steps decrease to a minimum of 80.

A DEFM (blue) command expands the data-memory
bank, but should an insufficient number of program
steps be available for the call, an error message appears
to protect programs already written. Backup power for
all registers and program memories prevents loss of
data and program information.

Casio has carried over the efficient program-control
architecture of the older FX-502P (EDN, June 20,

Battery life up, battery life down

In the days of LED-display calcu-
lators, an annoying problem was
the constant care required by
rechargeable NiCd batteries.
Then along came CMOS and
LCDs, and battery drain dived to
permit an unheard-of but very
welcome 1000 hrs or more of
continuous use with silver-oxide
button cells. As a result, you could
forget the battery for a year.
But the battery tide is shifting
again: Battery life has decreased
in the new hand-held computing
machines. The Radio Shack/
Sharp Pocket Computers, for ex-
ample, use a 5.4V source of four
Type 674 mercury cells and
achieve an estimated operating
life of 300 hrs. Casio’s FX-702P

employs two CR2302 3V lithium
cells, providing an expected life of
200 hrs. And Casio’s FX-602P,
successor to the 1000-hr FX-
502P, uses the same two CR2302
cells but achieves an expected life
of 500 hrs with the FA-1 adapter.

The Panasonic and Quasar
HHC main units, meanwhile, sup-
ply power to most of their periph-
erals and as a result require five
NiCd rechargeable cells. Addition-
ally, the thermal printers for the
calculators discussed in this arti-
cle also use rechargeable NiCd
batteries because of their relative-
ly high drain.

The silver-oxide cells’ high cost
has created an expanding interest
in designing new calculators and

i

The s

ver is pressuring calculator designe

e mercury,

manganese-dioxide or lithium cells for a wide variety of these silver cells from Union

Carbide Corp.

other electronic devices around
manganese-dioxide cells, accord-
ing to Gilbert Merritt Jr, manager
of battery engineering at Union
Carbide. Alternatively, some cal-
culator manufacturers approve
the substitution of these alkaline
manganese cells for the silver-
oxide units in their machines. For
example, Sharp calls for either
three LR44 manganese-dioxide
cells or three G13 silver-oxide
cells in the EL-5103. (However,
note that the LR44s provide only
about 450 working hours, com-
pared with 1400 for the G13 cells.)
Considering the high price of
silver-cell. replacement (on the
order of $3.25 to $3.50), owners of
other calculators might also be
tempted to replace them with the
manganese cells instead. But
Merritt warns of possible prob-
lems if your calculator also has a
clock circuit. Specifically, although
most calculator circuits operate
down to 1V or less, such clock
circuits have a higher cutoff volt-
age. Additionally, although silver
cells maintain a relatively constant
voltage throughout their life, the
voltage across manganese cells
drops off gradually. Thus, with a
manganese cell, the clock circuits
stop working before the calculator
quits. As a result, Merritt suggests
staying with the silver cells if you
own a clock/calculator; they're
more cost effective anyway.
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1979, pg 97) into the -702P. For instance, you can assign
10 program keys (PO to P9) as labels for as many as 10
programs or subroutines. Additionally, you get trans-
parent stacks for 10 levels of subroutines, eight levels
of FOR-NEXT loops, 10 levels of temporary storage for
numerical values and 20 for calculation elements.

Program checking and editing occur through LIST
and TRACE commands, as well as with a special
DEBUG command that specifies the type of error in a
specific line of the program. To check and edit
programs in Run mode, a LIST command automatically
steps through the program, dwelling about 2 sec on
each line in sequence. In Wrt mode, a LIST command
allows you to step through the program one line at a
time using the Exe key.

Unfortunately, the machine has no Backstep key. To
accomplish this function, you must clear the line from
the display and reinsert a LIST command with the
desired line number.

The -702P also provides a useful feature that shows
you which of the 10 program areas contains information
and which are available for programs. For example,
assuming that P1, P3 and P7 store programs but the
remaining areas are free, if you initiate the Wrt mode,
the readout displays READY PO0: 0 2 456 89. Addition-
ally, the number of program steps available appears in
a small 4-digit display at the far right of the screen. As
programming proceeds, the number displayed decreas-
es with each step used, thus providing a constant check
on space available for program or data allocation.

As an added feature, the -702P accepts prepro-
grammed ROM cartridges to extend its programming
capabilities. The firm expects to offer 10 such cartridg-
es by the first of next year.

The FX-702P lets you protect your programs by
providing the ability to assign passwords or code names
to them. When you don’'t want others to know a
program’s contents, or if you don’t want anyone else to
change a program, you assign to it a scrambled code
word of as many as eight letters, numbers or symbols.
These passwords are effective for each program and are
attached only to P0-P9 programs.

You would use the following format to attach a
password, enclosing the password in quotes:

PASS “#%” EXE
PASS “GLUBZ” EXE
PASS “AZ-17 EXE

You can clear the password by clearing the entire
program or by reinputting it. When checking a
program, if you input a password following LIST, it is
temporarily canceled for that LIST command.

Older calculators are improved

Overshadowed by the interest in the new BASIC
hand-held machines are two other new scientific
alphanumeric programmables that use machine lan-
guage: Casio’s FX-602P and Sharp’s EL-5103, both
updated versions of earlier machines.

The -602P includes upper- and lower-case letters in
its 86-character/symbol dot-matrix display repertoire.
But because it’s packaged in a more conventional
vertical design, it can display only 11 characters at a
time. However, all input commands are written on the
display, simplifying program checking, correction,
addition or deletion. The -602P, an improved version of
the well-known -502P, plugs into the same FA-1
cassette adapter; thus, you can load -502P programs
into the -602P from cassette tape. Although the

Calculator manufacturers and additional

sources of programmable-machine information

For more information on personal scientific calculators and related products and activities, contact the following
manufacturers or software clubs directly or circle the appropriate numbers on the Information Retrieval Service card.

Radio Shack

APF Electronics Inc
1501 Broadway
New York, NY 10036
(212) 869-1960
Circle No 655

Canon Inc

10 Nevada Dr

Lake Success, NY 11040
(516) 488-6700

Circle No 656

Casio Inc

15 Gardner Rd
Fairfield, NJ 07006
(201) 575-7400
Circle No 657

Hewlett-Packard Co
1000 NE Circle Bivd
Corvallis, OR 93770
(503) 757-2000
Circle No 658

Leisure Time Development Corp
1931 Mott Ave

Far Rockaway, NY 11691

(212) 327-1119

Circle No 659

Mattel Electronics
5150 Rosecrans Ave
Hawthorne, CA 90250
Circle No 660

Panasonic Co

1 Panasonic Way
Secaucus, NJ 07094
(201) 348-7000
Circle No 661

Quasar Electronics
9401 W Grand Ave
Franklin Park, IL 60131
(312) 451-1200

Circle No 662

(Att L Halley)

1300 One Tandy Center
Ft Worth, TX 76102
Phone local store
Circle No 663

Sharp Electronics Corp
10 Keystone PI
Paramus, NJ 07652
(800) 447-4700

Circle No 664

Texas Instruments Inc
Box 53, M/S 5842
Lubbock, TX 79408
(806) 747-3737

Circle No 665

Toshiba America
82 Totowa Road
Wayne, NJ 07470
(201) 628-8000
Circle No 666

Union Carbide Corp
Battery Products Div
270 Park Ave

New York, NY 10017
(212) 551-4276
Circle No 667

Pocket Computer Newsletter
Box 232

Seymour, CT 06483

(203) 888-1946

Circle No 668

PPC Club

2545 W Camden Pl
Santa Ana, CA 92704
(714) 754-6226
Circle No 669

Tl Programmable
Calculator Club
Box 710

Lanham, MD 20706
(301) 459-5458
Circle No 670
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Geta $20rebate

on the

I-59 Programmable.

Even without the $20 State Software™ modules join our Professional Program
rebate, the TI-59 is special and successfully attack Exchange for access to over
—it’s our most powerful complex engineering, 2500 additional programs.
programmable, and we've business, statistical and So if you like the idea of
never offered it at a lower scientific problems. And by having real programmable
price. adding the optional PC-100C  power, take us up on the rebate

The TI-59 gives you up to printer, you can record your offer. Buy a TI-59 now, and fill
960 program steps, or up to 100 calculations. But if that’snot ~ out the coupon below. The offer
memories, plus magnetic card  enough, any TI-59 owner can  ends December 31, 1981.
read/write capability. You can

also slip in one of TT’s Solid TEXAS INSTRUMENTS

INCORPORATED

“Wow!
Another good deal!”

1 bought my T1-59 Programmable at
(store name):
and have attached the dated szles
receipt and completed customer infor-
mation card (packed in box). My TI-59
SerialNo.is__________ (from
back of calculator). Please send my $20
rebate check to:

NAME

ADDRESS

CITY STATE ZIP.

Send to: Texas Instruments TI-59 Rebate Offer,
P.O. Box 725 Dept. 59, Lubbock, Texas 79491.

o
NOTE: Proof of purchase must be dated between August 1,
1981 and December 31, 1981. Offer void where prohibited. Z]
Offer good only in U.S.A. Rebate applies to purchases of
TI-59 Programmable only. Items must be postmarked by
January 15, 1982. Allow 30 days for delivery. Limit one per person/address.
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Protect programs with
special passwords

converse isn't true, the lack isn’t very important.

The FX-502P’s keyboard is relatively unchanged in
the -602P, except that Casio has added to the
keyboard-face markings new letters and symbols that
you can call into the display via the keys. You gain
access to these new characters by putting the machine
in Alpha mode, one of three new ones. (A second new
mode partitions the data registers, and the third
verifies partitioning upon demand.)

You can transfer programs and data from the
calculator through the FA-1 adapter and reload them
using microcassette, standard cassette and open-reel
recorders. And for the -502P music-lover owner who
programs tunes on tape, the -602P extends the
repertoire from 20 to 80 notes over three octaves.

The FX-602P doubles the size of the -502P’s program
memory to 512 steps. All of these steps can divide into
10 programs or subroutines by means of the P0 to P9
keys. Because of its highly merged codes, the -602P
minimizes effective step numbers; thus, one step
generally corresponds to one function. As a result, you
can easily manage 3-dimensional equations, parentheti-
cally nested numbers and other complex formulas.

As in the -702P, the -602P’s 22 data registers can be
increased to a maximum of 88 by transferring unused
program steps to them. And with an algebraic hierar-
chy similar to that of TI’s Algebraic Operation System,
you can nest 33 levels of parentheses in the -602P.

The FX-602P also provides the capability of designat-
ing special-function keys. You can assign the PO to P9
keys as labels for 10 programs and digits 0 to 9 as labels
for unconditional jump (GOTO) destinations. As many
as nine subroutines can be called in a main program
using the GSB key followed by a P1to P9 key.

Conditional jumps for X=0 and X=0 judge the
display-register contents; X=F and X=F compare the
contents of the X and MF registers. Two other
conditional jumps (IDZ and DSZ) control repeated
operations running in a loop. Indirect addressing
designates a jump designation.

The -602P has the same password feature as the
-702P. And its calculating speed is higher than the
-502P’s. For example, decomposing the prime number
379721 into other primes requires 37 sec, compared
with 1 min, 15 sec on the -502P.

The other new machine-language-programmable cal-
culator, Sharp’s EL-5103, furnishes a 13-character
scrolling alphanumeric display. It’s a lower priced
repackaged version of the EL-5100, which, as noted,
set the format for today’s generation of pocket
computers. The number of steps storable in the display
register equals 80 for both machines, but data memo-
ries are reduced from 10 in the -5100 to six in the -5103.
You can input expressions with as many as 15 levels of
parentheses and eight levels of pending operations in
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A vertically styled wallet-type version of its manufacturer’s
EL-5100, Sharp’s EL-5103 has a scrolling display of 13 characters.
The display buffer can hold 80 characters, however.

the -5103.

Sharp has managed to package all 61 of the -5100’s
scientific and math functions into the -5103’s more
conventional vertically oriented 2.75X5-in. form factor.
Power drain is reduced: You get an estimated 1400 hrs
of continuous use from three silver cells, compared with
1000 hrs on the older machine. EDN

Article Interest Quotient (Circle One)
High 479 Medium 480 Low 481

NEXT TIME

EDN’s September 30 issue will feature a
Special Report on gate-array ICs, plus articles
on a variety of additional topics:

e Optimizing flash A/D-converter operation
through the use of track/hold amplifiers

e The theory and application of tone-
decoder ICs

e The use of memory segmentation in
Intel’s iIAPX 432 32-bit uP

.. .and much more. Also look for Technology
Update pieces on solid-state relays and
voltage regulators, plus our regular Design
Ideas and A Question of Law departments.
You can’t afford to miss this issue!

EDN: Everything Designers Need
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Introducing MSP 16-bit
Multi-Tasking Systems Software

16-bit multi-tasking operatin
tem for most M68000 and Z
based systems.

Hemenway'’s MSP real-time
system is an efficient and com-
prehensive operating system
for industrial or business use.

MSP Systems Software
is easily adaptable to any
hardware configura-
tion. And because it’s
designed to be exten-
sible, you can mold
your operating sys-
tem to your needs
by adding new fea-
tures or modifying
existing ones.

Quickly and easily.

tasks and communicate with ea
other through submit functions
[pipes) and mail-boxes (tubes).

Ou can also have macro assem-

| blers, text editors, floating point pack