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_ Introducing push-button
microprocessor system debugging.

HP’s 1611A Logic State Analyzer ... Dedicated to all 8080 or 6800 based systems.™

View program flow in mnemonics.
With (gR'lg data and addresses select-
able in either hexadecimal or octal
formats and external lines in 1's and 0's.

Maintain testing control. LED indicators show status
at all times. You can monitor system operation
at normal speed or stop the microprocessor and give
control to the 1611A for single or multiple keyed steps.

\

Enter data quickly and easily. The hexa-
decimal keyboard makes trigger and qualifier
data entry as easy as operating a calculator.
And the CRT display gives you a quick
visual check on your entries.
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Pinpoint

specific event.
Trigger on
address, data, or
external signals. .. or
on any combination of
the three. You can also
qualify the trigger by
bracketing the address and
opting to trigger on the nth
occurrence of the trigger word.
TRIGGER ENABLE and DISABLE

keys act as arm and disarm circuits
providing unparalleled pinpointing flexibility.

virtually any g

window. Delay up to
65,472 qualified clocks

or memory transactions from

the trigger word. Or, pre-trigger to
see up to 63 bytes leading up to the
trigger word (negative time).

The 1611A should be on hand when
you start up your microprocessor-
based system. Imagine the time
you'll save with push-button opera-
tion and an unparalleled view of your
system’s operation; viewing things
dynamically that you never could
see before. And there’s more . . .
self test; trigger outputs to drive
external equipment; error messages
to warn of improper operation or
setup; and the choice of two initial
“wP personality modules” that
let you tailor the 1611A to either
8080 or 6800 based systems.

Move the display

Choose your display.
Either mnemonic or
absolute (op codes).
Roll the display to
view any 16-line slice
ofthe 64-byte memory.

Obtain
program and
timing data.
Qualify the display with
TRACE TRIGGER and see only

those bytes that match your trigger
inputs . . . all write instructions, for
example. Press COUNT TRIGGERS and
the 1611A displays the number of trigger
occurrences between the TRIGGER ENABLE
and TRIGGER DISABLE entries.

Push TIME INTERVAL and you get

a display of actual elapsed time

between selected points in your

program on your hardware.

%

HEWLETT \TE/' PACKARD

Sales and service from 172 offices in 65 countries.
1507 Pisge Mill Rosa. Palo Ao, Caldorria 94304

For assistance call w«n;?tm {301) 948.8370. Ch-cngo (312) 677:0400
Aflants (404) 4344000 Los Angeles (213) 8771282
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Let HP’s 1611A, priced at
$5,000** help you speed development,
production-line testing or service.
Ask your local HP field engineer
for all the details. Ask him about HP’s
digital seminars too. He can tell
you when one will be held in your
area and how you can attend.

*and more modules for other microprocessors to come.
**Domestic U.S.A. price only.

Managing
the data domain.
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Models 9100/9300

Vacuum ColumnTape Transports.
We didn’'t have to make them this good.

Kennedy vacuum column digital tape transports have
been the standard of the industry from their introduction.
Some companies would have stopped and relaxed.

We didn’t. We added features such as our capacitive
tape-location detector, for improved tape life; air bearings
and tribaloy coated read-after-write heads to reduce

tape wear and improve data integrity, and we've

achieved the lowest noise level in the industry.

l KENNEDOY MODEL 8100 ‘

KENNEDY- QUALITY-COUNT ON IT
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Performance is just as impressive, with tape speeds to
125 ips (75 ips on Model 9100) and operating features
such as crystal controlled timing, read threshold
scanning, read-after-write shortened skew gate, front-
accessible test panel, quick-release hubs and simplified
tape loading.

Data densities are 200/556 cpi or 556/800 on our 7-track
unit and 800 cpi, 1600 cpi or 800/1600 cpi on the

9-track transport. The format is NRZI/PE.

We could have eliminated some of the features of
Models 9100/9300, and still have a transport as good as
the best. But we didn't. It's a Kennedy product and

it has to be this good.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 91001
(213) 798-0953




Tally reliability. As good as gold.

Tally reliability is unmatched in the printer industry.
The value to you is a 100% duty cycle, 200 line per
minute printer that costs far less to own. Less than
any other printer around.

You can run the T-2000 as long and as hard as you
want without the frustration of downtime and costly
repairs. Plus, preventive maintenance is unneces-
sary. Sliding bearings, pivots and lubrication points
are eliminated. There are no electronic timing
or hammer flight time adjustments. In short, there’s
nothing to adjust.

The reason behind this unparalleled reliability is
the patented Tally print comb mechanism. It uses a
unique flexure technology that’s impervious to wear
and designed for unlimited life. While other printers
like to talk about calculated MTBF, Tally points to

TALL

field proven MTBF. Most of the Tally printers that
have been in the field, including those in operation
for over four years, have never required adjustment
or repair to the print mechanism. In fact, many have
experienced no malfunction at all! No one else can
safely make that statement. And Tally backs every
T-2000 with a full year print mechanism warranty.

The gold printer above is Tally’'s commemorative
unit marking 10,000 machines delivered. The
noteworthy statistic is that 99 per cent plus have
never had a mechanism failure.

Find out all the facts on this proven performer
and call your nearest Tally sales office, or write or
call Tally Corporation, 8301 S. 180th Street,

Kent, WA 98031. Phone (206) 251-5524.

OEM Sales Offices: Los Angeles (213) 378-0805 ¢ San Antonio (512) 733-8153 « New York (516) 694-8444
Boston (617) 272-8070 « Chicago (312) 325-9788 « Miami (305) 665-5751

Washington, D.C. (703) 471-1145 e Seattle (206) 251-6730 « Business Systems (415) 254-8350
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COMPARISONS AND TRENDS IN MICROPROCESSOR ARCHITECTURE

by Edwin E. Klingman

By classifying available microprocessor architectures into just two cate-
gories, an overview of the entire microprocessor spectrum is evolved for
relative performance analysis and future direction

AN UPDATE ON MOS ROMs

by David Huffman

Current ROM technology is investigated in an attempt to point out how
manufacturers have overcome problems such as slow access time, high
power dissipation, and long prototype and production cycles

MICROPROCESSOR SYSTEM VALIDATION AND FAILURE

ISOLATION WITH PORTABLE TESTER

by John W. Neese

On-site microprocessor fault detection or performance verification is realized
using a handheld keyboard and a programmable PC board. Designed to
check out a specific microprocessor, the unit presents a cost-effective
solution to testing problems

AN INTERACTIVE SOFTWARE PROGRAM FOR A STANDALONE

GRAPHIC SYSTEM

by Robert I. Ross

Both 2-port circuit analysis and circuit design can be performed under
manual or automatic control by resident software in an integral graphic
display system for polar, rectangular, or Smith grid presentations

DESIGNER’S GUIDE FOR SELECTING MAGNETIC MINI-MEDIA

by A. Bruce Manildi

Determining which magnetic mini-medium is best suited for recording data
in a particular application is simplified for designers by assessing per-
formance characteristics and relative costs

COMMUNICATIONS PROCESSOR FULFILLS MULTIPLICITY

OF DUTIES UNDER PROGRAM CONTROL

Microprocessor controller and optional function boards enable turnkey data
communications processor to perform as universal device, with specific
duties dictated by resident software



Summagraphics
Digitizer.

ltdoesmore

than caplure
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Summagraphics has built 4o
MICroprocessor controls in- Sl
to its data tablets and digitiz-
ers, giving them a higher
level of accuracy and an
unequaled range of per-
formance. Now the Summa-
graphics ID (Intelligent Digit-
izer) can do its own scaling,
skew correction, area calcu-
lation, distance measure-
ment and other user defined . /i =7
functions.You don't have to program your computer to do board
level operations, or tie up system memory.

The built-in microprocessor has other advantages. It makes
relocatable origin, binary/BCD conversion, metric output and
incremental operation all standard, switch-selectable functions.
And it makes the Summagraphics ID easier to interface,
easier to operate and more efficient to use.

Any digitizer can give you the X's and the Y's. The
Summagraphics ID gives you the answers.

Application Notes: Call or write Summagraphics for
application notes describing use of digitizers in circuit design,
drafting, geophysics, land
management, even
orthodontic research.

INNNEEN]
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H e ‘Iﬁmmqﬂqnhan'®
corporation

HHHHH 35 Brentwood Ave., Box 781, Fairfield, CT 06430
Phone 203/384-1344. TELEX 96-4348
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YOU CHOOSE
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Data Type Lengths (bits)

l‘tﬁ‘jb‘ 16 1,8,16

pmos | one ]| wowasd] For-sued

_ Instruction Word Length (bits) 16,32 16 16,32,48
General-Purpose Registers 16 4 8
Hardware Index Registers 15 2 8

. Maximum Memory Available (KB) 64 64 56
Directly Addressable Memory(KB) 64 2 56

~ Automatic Interrupt Vectoring Standard N/A Standard
Parity Optional Optional N/A
Cycle Time (nanoseconds) 600 800 725

Interdata’s 6/16
wins the battle
of the specs.

~ 8KB Processor $2200 $2600 N/A

. 16KB Processor $2800 $3200 $3795
32KB Processor $4000 $4400 $4995
Multipy/Divide Hardware

$ 950 $1400 $1820

Not only do we cost less than the Nova 3/4 and the
PDP-11/04, we have more features. Just compare: 16
general purpose registers on the 6/16 to simplify pro-
gramming and reduce fetches . . . only 4 in the Nova and
8 in the 11/04; 15 hardware index registers on the 6/16
against 2 for the Nova and 8 forthe 11/04; 64 KB of directly
addressable memory instead of just 2 KB for the Nova 3/4
and 56 KB for the PDP11/04.

What's more; all these hardware features enhance the
nimble 6/16's performance. Its cycle time is only 600
nanoseconds, compared to 800 for the Nova and 725 for
the 11/04.

Interdata’s comprehensive software drives this powerful
hardware full out.You get the field-proven OS/16 MT2, a
real-time, multi-tasking operating system providing in-
stantaneous response to events, while allowing the user to
minimize memory by storing non-critical functions on
disks. And the 6/16 can be programmed in your choice of
FORTRAN, BASIC or MACRO CAL.

All this and save money too, as much as one-third less
than a PDP-11/04 and substantially less on aNova 3/4 . . .
with OEM discounts saving even more.

Get the whole story. Just fill in the coupon or call (201) 229-4040.

Send me 1977 specs on your Model 6/16

NAME TITLE

COMPANY

ADDRESS
CIty
PHONE

el
IN"TERIDATTA"

A UNIT OF

PERKIN-ELMER DATA SYSTEMS
Oceanport, New Jersey 07757, U.S.A. cD-9
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| cALENDAR

CONFERENCES

OCT 3-5—Sym on Computer Application in
Medical Care, Washington, DC. INFORMA-
TION: IEEE Computer Society, Exec Secre-
tary, PO Box 639, Silver Spring, MD 20901.
Tel: (301) 439-7007

OCT 4, OCT 27, and NOV 17—Invitational
Computer Conf, Radisson Hotel, Minneapolis,
Minn; Cabana Hyatt House, Palo Alto, Calif;
Houston Oaks, Houston, Tex. INFORMA-
TION: B. J. Johnson & Associates, 2503
Eastbluff Dr, Suite 203, Newport Beach, CA
92660. Tel: (714) 644-6037

OCT 4-6—NEPCON Central ‘77 (Nat'l Elec-
tronics Packaging and Production Conf),
O'Hare Internat’| Trade and Exposition Ctr,
and Hyatt Regency O'Hare Hotel, Rosemont,
Il INFORMATION: Industrial & Scientific
Conf Mgmt, Inc, 222 W Adams St, Chicago,
IL 60606. Tel: (312) 263-4866

OCT 9-15—INTELCOM ‘77 (Internat’l Tele-
communications Exposition), Atlanta, Ga. IN-
FORMATION: Barbara Coffin, Promotion
Mgr, Horizon House Internat’l, 610 Washing-
ton St, Dedham, MA 02026. Tel: 1-800-225-
99717, (617) 326-8220

OCT 10-13—10th Conv of Electrical and
Electronic Engineers in Israel, Tel Aviv.
INFORMATION: Daphna Knassim Ltd, 444
Madison Ave, New York, NY 10022. Tel:
(212) 688-7072

OCT 10-14—IEEE Internat’l Sym on Informa-
tion Theory, ILR Conf Ctr, Cornell U, Ithacaq,
NY. INFORMATION: Prof Toby Berger, Dept
of Electrical Engineering, 208 Phillips Hall,
Cornell U, Ithaca, NY 14853

OCT 17-19—ACM 1977 Annual Conf (Assoc
for Computing Machinery), Olympic Hotel,
Seattle, Wash. INFORMATION: Dr James
S. Ketchel, PO Box 16156, Seattle, WA
98116. Tel: (206) 935-6776, (206) 623-4987

OCT 17-20—ISA/77 (Instrument Society of
America Conf & Exhibit), Internat’| Conv
Ctr, Niagara Falls, NY. INFORMATION: In-
strument Society of America, 400 Stanwix
St, Pittsburgh, PA 15222, Tel: (412) 281-
3171

OCT 18-19—NASA Marshall Space Flight
Ctr/U of Alabama, Huntsville Data Manage-
ment Sym, Marshall Flight Ctr, Huntsville,
Ala. INFORMATION: Gen’l Chm, Data Mgmt
Workshop, Johnson Environmental & Energy
Ctr, U of Alabama, PO Box 1247, Hunts-
ville, AL 35807. Tel: (205) 895-6361

OCT 19-20—10th Annual Electrical Con-
nector Sym, Cherry Hill, NJ. INFORMATION:
Electronic Connector Study Group, Inc, PO
Box 1428, Camden, NJ 08101. Tel: (609)
424-4014

OCT 25-27—Semiconductor Test Sym, Cherry
Hill, NJ. INFORMATION: Mrs R. J. Sunder-

land, Secretary and Registrar, Test Sym-
posium Committee, PO Box 2340, Cherry
Hill, NJ 08034. Tel: (609) 424-2400

OCT 28—Society for Information Display
(SID) One-Day Technical Conf, Sheraton
Inn/Airport, San Diego, Calif. INFORMA-
TION: Dan Heflinger, DatagraphiX, Inc, PO
Box 82449, San Diego, CA 92138. Tel: (714)
291-9960

OCT 31-NOV 2—AIAA/IEEE/NASA Com-
puters in Aerospace, Hyatt House Hotel, Los
Angeles, Calif, INFORMATION: Hugh Har-
rington, Dept E411, McDonnell Douglas As-
tronautics, PO Box 516, St Louis, MO 63166.
Tel: (314) 232-9102

OCT 31-NOV 2—18th Annual IEEE Sym on
Foundations of Computer Science, Marriott
Inn, Providence, Rl. INFORMATION: Prof
John E. Savage, FOCS ‘77, Program in Com-
puter Science, Box D, Brown U, Providence,
RI 02912. Tel: (401) 863-2601

NOV 2-4—AUTOTESTCON ‘77 (IEEE Inter-
nat’l Automatic Testing Conf), Dunfey’s Re-
sort, Hyannis, Mass. INFORMATION: Eugene
B. Galton, Gen’l Chm, AUTOTESTCON ‘77,
RCA Corp, PO Box 588, Burlington, MA
01803. Tel: (617) 272-4000

NOV 7-11—Electronic Components ‘77, US.
Trade Ctr, London, England. INFORMATION :
Robert Connan, Office of Internat’l Mktg,
US. Dept of Commerce, Washington, DC
20230. Tel: (202) 377-3465

NOV 8-10—Compec UK ‘77 (Computer Pe-
ripherals Exhibition), Wembley Centre, Lon-
don, England. INFORMATION: lliffe Pro-
motions Ltd, Dorset House, Stamford St, Lon-
don SE1-SLU, England

NOV 8-10—MIDCON, O'Hare Conv Ctr and
Hyatt Regency Hotel, Chicago, Ill. INFOR-
MATION: W. C. Weber, Jr, IEEE, 999 Sepul-
veda Blvd, El Segundo, CA 90245. Tel: (213)
772-2965

NOV 8-10—Canadian Computer Show Conf,
Internat’l Ctr of Commerce, Toronto, Can-
ada. INFORMATION: Derek Tidd, Show
Mgr, Industrial and Trade Shows of Canada,
481 University Ave, Toronto, Ontario M5W
LA7, Canada

NOV 8-11—23rd Annual Conf on Magnetism
and Magnetic Materials, Radisson Hotel,
Minneapolis, Minn. INFORMATION: C. D.
Graham, Jr, Dept of Metallurgy and Ma-
terials, U of Penn, Philadelphia, PA 19174

NOV 8-11—COMPSAC ‘77 (1EEE Computer
Soc Software & Applications Conf), Shera-
ton-O'Hare Motor Hotel, Chicago, IIl. IN-
FORMATION: Prof Stephen S. Yau, Dept of
Computer Science, Northwestern U, Evan-
ston, IL 60201. Tel: (312) 492-3641

NOV 15-17—6th Annual Meeting of Mem-
bers of Computer Aided Manufacturing-
Internat’l, Inc (CAM-1), Americana Inn,
Arlington, Tex. INFORMATION: C. H. Link,
Exec Secretary and Gen’| Mgr, CAM-I, 611

Ryan Plaza Dr, Suite 1107, Arlington, TX
76011, Tel: (817) 265-5328

DEC 5-7—IEEE Internat’l Electron Devices
Meeting, Washington Hilton Hotel, Wash-
ington, DC. INFORMATION: Susan Hinman,
Courtesy Assoc, 1629 K St, NW, Washing-
ton, DC 20006. Tel: (202) 296-8100

DEC 5-10—OFISISTEMA ‘77 (U.S. Exhibi-
tion of Advanced Business Equipment, Com-
puters, and Peripherals), Caracas, Venezuela.
INFORMATION: Hans J. Amrhein, Project
Mgr, Rm 4036, Office of Internat’l Mktg,
US. Dept of Commerce, Washington, DC
20230. Tel: (202) 377-2332, (202) 377-2995

SEMINARS

SEPT 20-21—IBM Grand Design (SNA,
SDLC, SBS), Harvard Club, New York City.
INFORMATION: Carolyn Mathews, The
Yankee Group, Harvard Sq, PO Box 43, Cam-
bridge, MA 02138. Tel: (617) 742-2500,
(617) 964-7526

OCT 3-6—Internat’l Purdue Workshop on In-
dustrial Computer Systems, Purdue U, West
Lafayette, Ind. INFORMATION: Prof T. J.
Williams, Purdue Lab for Applied Industrial
Control, 102 Michael Golden, Purdue U, West
Lafayette, IN 47907. Tel: (317) 494-8425

OCT 4-6—Designing For the Market—
NEPCON ‘77 Central, Hyatt Regency O'Hare
Hotel, Chicago, Ill. INFORMATION: Vic
Pariso, Industrial & Scientific Conf Mgmt,
Inc, 222 W Adams St, Chicago, IL 60606.
Tel: (312) 263-4866

OCT 10-11—Digital Microwave Systems—
INTELCOM ‘77, Georgia World Congress
Ctr, Atlanta, Ga. INFORMATION: Dr Kamilo
Feher, Dept of Electrical Engineering, U of
Ottawa, Ottawa, Ontario KIN 6N5, Canada

OCT 27-28—Quality Control Workshop for
Commercial Users of Integrated Circuits
(1C-QC Workshop), Durham, NC. INFOR-
MATION: R. Evans, 804 Vickers Ave, Dur-
ham, NC 27701. Tel: (919) 688-2860

SHORT COURSES

SEPT 26-30—CCD Applications; OCT 10-
14—Digital Signal Processing; and OCT 17-
21—Advanced Electro-Optical Systems,
UCLA, Los Angeles, Calif. INFORMATION:
Continuing Education in Engineering and
Mathematics, Short Courses, 6266 Boelter
Hall, UCLA Ext, Los Angeles, CA 90024.
Tel: (213) 825-1047

SEPT 26-30—Small Computer Systems; OCT
3-7—Digital Signal Processing, George Wash-
ington U, Washington, DC. INFORMATION:
Director, Continuing Engineering Education,
George Washington U, Washington, DC
20052. Tel: (202) 6766106, 1-800-424-9773

OCT 15—14th Annual Patent Institute,
Fairleigh Dickinson U, Madison, NJ. IN-
FORMATION: Joseph L. Tramutola, Jr, Di-
rector, 1977 Patent Institute, Fairleigh Dick-
inson U, 285 Madison Ave, Madison, NJ
07940. Tel: (201) 377-4700, X423

COMPUTER DESIGN/SEPTEMBER 1977



In-plant measurement and control
...using any Mini and RTP.

No matter what kind of signal you’re
measuring, sampling, controlling, generat-
ing or analyzing, our RTP subsystems will
allow the direct input and output of those
signals to your minicomputer.

If you're faced with the problem of
widely separated process signal points
and the attendant high cost of long runs of
signal cables, the standard RTP products
can be distributed throughout your plant
with simple twisted pairs using our serial
communications subsystems. For simple
data monitoring requirements, all you’ll
need is the RTP Remote Serial Link,
a straightforward extension of your mini’s
RS-232-C serial port. For control applica-
tions requiring maximum data security

1400 N.W. 70th Street, Fort Lauderdale, Florida 33309 * (305) 974-5500, TWX (510) 956-9895

and multi-drop stations, try Procom |, our
microprocessor-based communications
controller.

The RTP family of front-end subsystems
is completely self-contained, plug-com-
patible, and ready to become a working
part of your computer-directed measure-
ment and control system, regardless of
which computer you select. In other
words, you supply the mini and the cable.
We’'ll supply the rest.

Contact us. We’ll mail you our booklet,
“Using RTP,” which spells out the way our
subsystems can work within your designs.

Ea Computer Products,inc.
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You've already
conceptualized
and developed
the software...

Introducing Tektronix’ 8001 Micro-
processor Lab: a total hardware
debugging environment for the
design of microprocessor-based
products. Featuring multiple micro-
processor support, in-prototype emu--
lation, and real-time trace, the 8001
provides a comprehensive technique
for exercising and debugging already
developed software on your pro-

totype.

In the tradition of the TEKTRONIX
8002, this new microprocessor de-
sign aid offers support for many
types of microprocessors, including

| environment.

the Intel 8080, Motorola 6800, Texas
Instruments 9900, and Zilog Z-80.
The 8001 can support both 8 and
16-bit microprocessors.

The Microprocessor Lab also offers
three emulation modes for system-
controlled, partial, and full emula-
tion . . . on the same microprocessor
you'll be using in the finished prod-
uct. A memory mapping technique
for gradually releasing program func-
tions to the prototype and system-
atically isolating program errors. A
real-time trace option which allows
you to monitor microprocessor
activity at full speed.

And one other key feature: the com-
prehensive service and support that
only an instrument company can
provide.

-NOW putitto
thetestina
total hardware
debugging

A Typical Development Sequence
Using The 8001

The initial design cycle has been
completed. Software and hardware
functions have been assigned; pro-
totype hardware has been built and
preliminary debugging checks have
been run using the 8001; software has
been developed and partially debug-
ged on an external software devel-
opment system. The program is
downloaded to the Microprocessor
Lab through any RS-232-C compati-
ble medium (such as modem or paper
tape), and the critical integration
phase begins.

The program is first tested in
system-controlled emulation (mode
0) on the 8001 emulator processor.
This “dry run” enables you to detect
any software errors that may not
have shown up at the assembly
level.

In partial and full emulation (modes 1
and 2), the program is exercised on
the prototype with the 8001 proto-
type control probe connected to the



emulator processor at one end and
plugged into the empty micro-
processor socket in prototype cir-
cuitry at the other. This lets you inte-
grate in stages while you maintain
control through the 8001.

In partial emulation, the program
runs using 8001 memory space and
prototype I/O and clock. With the
memory mapping feature, memory
may be mapped over to the pro-
totype by address blocks. This
enables you to localize program
errors . . . or even “patch” around a
faulty bit or routine. Throughout par-
tial emulation, program activity may
be accessed via the powerful 8001
debugging system, which allows you
to trace, set breakpoints, examine
and change memory and register
contents.

In full emulation, the program is
exercised on the now stand-alone
prototytpe; you still maintain com-
plete control through the Micropro-
cessor Lab. All I/O and timing func-
tions are directed by the prototype;
all memory has been mapped over to
the prototype; and only the prototype
control probe is still in place, emu-
lating the target microprocessor.
Although the %r‘gt:type is effectively

Real-Time Trace

With the optional real time prototype
analyzer, you can dynamically
monitor the prototype address bus,
data bus, and up to eight other loca-
tions on the prototype circuit board.
Prototype activity is monitored at full
speed, without stopping or slowing
up the working microprocessor. This
enables you to locate critical timing
problems and hardware/software
sequence problems during partial
and full emulation.

In this way, the 8001 provides a total
hardware debugging environment
supporting each successive phase of
the product development cycle. After
downloading object code, the de-
signer proceeds from hardware test
and software debugging, to the se-
quential integration of program and
circuit, to final integration and test of
the stand-alone product. The real-
time prototype analyzer enhances
partial and full emulation by allowing
the user to monitor and access pro-
totype activity in real time.

. S St

A Commitment To Microproces-
sor Design Aids

A growing product family . . . a full
line of options and peripherals . . . a
staff of highly trained microprocessor
design aid Specialists and Field En-
gineers . . . a comprehensive service
program . . . and years of experience
in designing our own microprocessor-
based products: all these things are

a measure of Tektronix’ commitment
to the 8001 Microprocessor Lab.

For a demonstration of this innova-
tive new product or for more informa-
tion, write Tektronix, Inc., P.O. Box
500, Beaverton, Oregon 97077.

Tektronix:

COMMITTED TO EXCELLENCE

For technical data, circle 7 on Inquiry Card.
For a demonstration, circle 8 on Inquiry

Card.







Real-time problems?

Systems has timely solutions.

Systems Engineering Laboratories has
dedicated its 16 year corporate life to
solving challenging real-time problems.
The experience gained in solving these
problems is what led us to pioneer the
development of true 32-bit computer sys-
tems.

Look into the operating systems, the
languages, the data base system, the
real-time device handlers and terminal
systems, and you will see that we build
for the real-time environment. That’s our
business.

Choose from a well-bred family of
computing systems: The SEL 32/35, the
SEL 32/55, or the SEL 32/75. Unlike
other so-called “32-bit minis” that are
only bridge-the-gap systems developed
from essentially 16-bit architecture, all

SEL 32 systems are true 32-bit machines.

This results in richer instruction sets,
more precision in data representation
and larger, directly-addressable memory,.
All are available with throughput rates in
excess of 26 million bytes/second.

Systems computers fit the term
“minicomputer” in price alone. If your
application is performance-sensitive, we’ll
save you money. If you're budget-
sensitive, we’ll give you more perform-
ance for your dollar.

The SEL 32/35 can be configured
from 64K bytes to 512K bytes of 900
nsec memory. Resembling its more
powerful brothers, the SEL 32/35 is a
complete package, including control
processor with floating-point arithmetic,
memory, chassis, power supplies and
cabinet.

The SEL 32/55 is offered in a variety

of both single and multiple CPU config-
urations, with from 32K bytes to 1
million bytes of 600 nsec memory,.

The SEL 32/75, with up to 16
million bytes of main memory, has a
concept so new, we had to coin a spec-
ial term to describe one of its main
features: Regional Processing Units.
Working independently, these RPU’s
contain sufficient control and buffer
storage areas to process an [/O region
and transfer the resultant data directly to
main memory. Computer system
throughput is further enhanced by High-
Speed Floating- Point Hardware and
Writeable Control Storage.

Just circle our number on the
Reader Service Card, or call us today.
We'll send you the powerful story of
the SEL 32 family.

SYSTEMS

ENGINEERING LABORATORIES

r----------------1

0O CALLME

[0 SEND ME MORE INFORMATION

0O I HAVE PRESENT NEED FOR SYSTEM
NAME
COMPANY
PHONE
ADDRESS
CITY
STATE ZIP

SYSTEMS Engineerning Laboratories
6901 West Sunrise Boulevard. Fort Lauderdale. Florida 33313
(305) 587 2900
L----------------

L------
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LETTERS TO THE EDITOR

To the Editor:

I read David Townzen’s article (“A
Task-Scheduling Executive Program
for Microcomputer Systems,” June
1977, pp 194-202) with much interest.
I did find a number of errors in the
assembly listing. All these errors were
due to the assumption that labels
Q70UT and BTBL7 will never be
near a %k memory boundary. When
incrementing pointers stored in
double register (H,L), one should
consider the consequence of a carry
out of the most significant bit of
register L.

The following four corrections
should be added to the article.

1. ; COMPARE WITH INPUT POINTER
INX H ; NOTINRL
2. ; GET TAG FROM QUEUE
LOOKUP: INX H ; NOTINRL
3. ; GET ADDRESS FROM BRANCH TABLE
ANI  TBLMSK
ADD A
XCHG
ADD L
JNC  .+4 ; CARRY SHOULD BE CHECKED
INN H ; AND ADDED TO H WHEN NEEDED
MOV LA
4. ; LOAD TAG INTO QUEUE
INX H ; NOT INR L
ADD L
JNC  .+4 ; CARRY SHOULD BE CHECKED
INN H : AND ADDED TO H WHEN NEEDED
MOV LA

Correction

An instruction byte was inadvertently
omitted from the listing of software
for a 10-bit p-a converter display ap-
pearing on p 117 of the column
“Microcomputer Interfacing: Using
Digital-to-Analog Converters,” by C.
Titus, P. R. Rony, D. G. Larsen, and
J. A. Titus, Computer Design, July

1977. Immediately following the
MOVAM instruction at HI = 000
and LO = 011, the inxH instruction
(043) must be inserted. All subse-
quent instruction bytes must be
moved to the next higher address. The
complete, corrected table is reprinted
below.

Typical Software For a 100-Point, 10-Bit DAC Display

*000 000
000 000 041 START, LXIH
000 001 000 000
000 002 005 005
000 003 323 ouT
000 004 007 007
000 005 176  AGAIN, MOVAM
000 006 323 ouT
000 007 004 004
000 010 043 INXH
000 011 176 MOVAM
000 012 043 INXH
000 013 323 ouT
000 014 005 005
000 015 323 ouT
000 016 003 003
000 017 175 MOVAL
000 020 376 CPI
000 021 310 310
000 022 302 JNZ
000 023 005 AGAIN
000 024 000 0
000 025 303 JMP
000 026 000 START
000 027 000 0

/Load H & L with memory pointers
/LO address pointer

/HI address pointer

/Generate trigger pulse

/Get the first point
/Output eight LSBs

/Increment the memory pointer
/Get the second part of the word
/Increment the memory pointer
/Output two MSBs

/Strobe the DAC

/Move L to register A

/Compare it to the data byte

/310 = 200 decimal

/Done all 100 points?

/No, do the next point by jumping
/to again

/Yes, jump back to start to do

/it all over again

12

Other than these errors, I found the
article to be very useful.

Jeffrey H. Lederer
University of Pittsburgh
Pittsburgh, Pa

The Author Replies:

Mr Lederer is correct in pointing out
that the task-scheduling executive
program assumes that the queue and
branch table are each located within
the boundaries of a 256-byte block
of memory. The reason for this design
is to minimize the execution time re-
quired to calculate addresses in the
queue and branch table, since with
this scheme the carry out of register
L will never occur. The “fix” pro-
posed by Mr Lederer, while removing
the constraints on the location of the
queue and branch table, adds an
extra 15 to 22.5 ms (10 to 15%) to
the execution time of the program.
Since the task-scheduling executive
program was designed for a real-time
environment, a tradeoff of speed for
memory allocation was chosen.

By the way, an additional “INC
.+4, INR H” is required following
“ADD L” in the “Get Tag From
Queue” section in order to make Mr
Lederer’s “fix” complete.

David A. Townzen
Kaye Instruments, Inc
Bedford, Mass

To the Editor:

Applications are now available for
the 14th annual White House Fellow-
ships. This nonpartisan, nationwide
competition, established in 1964 by
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Rent theTek 8002

Microprocessor Lab today.

And get Leasametric’s
total support package.

The System

The new Tektronix 8002 Micro-
processor Lab is the most advanced
microprocessor development system
available today. Each system is delivered
complete with software support for two
microprocessors plus hardware support for
one microprocessor—all of your choice.

With the real-time prototype
analyzer (including its 8-channel external
ability), CRT console and 180 CPS line
printer, your design team will enjoy the
most productive design tool in existence.

In addition, the 8002's universality
enables it to support several micro-
processors—the 8080, 6800, Z-80 and 9900
with more to follow—thus freeing the
designer to select a microprocessor solely
on the basis of capability and cost-
effectiveness.

The Training

With the advent of the micro-
processor, your design team now faces a
new kind of development process, a
process which brings with it an unprece-
dented opportunity for design flexibility. It
also brings a process where proper
training on the equipment and hardware /
software integration techniques are of
vital importance.

As part of Leasametric’s total
support package, we offer you Tektronix-
qualified training, consisting of two full
days of specialized on-site sessions for up
to three members of your design team.
There’s no need to send your designers
across the country to attend costly and
time-consuming seminars. Upon
completion of the training, you get
immediate design productivity since your
design team can now concentrate on the
design task at hand and not on system
operation.

The Service

In the unlikely event that repairs
should be necessary on the development
system, Leasametric will initiate either
in-house service or a replacement system
within 24 hours—at no additional cost.

Leasametric will also make
available a special hot line telephone
number to assist you in solving any
operational problem:s.

Our 18 fully-stocked Inventory
Centers across the U.S. and Canada will
provide on-going technical assistance
and dedicated service whenever
needed.

Call your nearest Leasametric
Rental Inventory Center listed below for

immediate shipment of the Tek

8002 or further details.

Leasametric

Division of Metric Resources Corporation
822 Airport Blvd., Burlingame, CA 94010

INVENTORY CENTERS: San Francisco, CA (415) 342-7111; Los Angeles, CA (213) 768-4200; Anaheim, CA (714) 634-9525; San Diego, CA (714)
565-7475; Houston, TX (713) 477-9911; Chicago, IL (312) 595-2700; Boston, MA (617) 244-9400; Midland Park, NJ (201) 444-0662; Long Island, NY
(516) 293-5881; Washington, D.C. (301) 881-6700; Orlando, FL (305) 857-3500; Dayton, OH (513) 898-1707; Philadelphia, PA (215) 583-2000; Denver,
CO (303) 429-7900; Minneapolis, MN (612) 854-3426; Dallas, TX (214) 661-9193; Atlanta, GA (404) 491-1155; Toronte, Ontario (416) 676-1897.

TOLL FREE NUMBERS: Outside California 800-227-0280; Outside New Jersey 800-631-7030; Outside Maryland 800-638-0838; Outside lllinois

800-323-2513.
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New
from EECO

LOW COST
PUNCHED
TAPE
READER

For mini/micro computer
and machine control
applications. ..

Reads tape 150 & 200 cps

¢ Wide opening cover for easy
tape loading

Optoelectronic Read Circuitry

A full line of Readers and
Reader/Spoolers

Send for literature on
EECO's Series 2001

The future in Tape Readers

1441 East Chestnut Avenue

Santa Ana, California 92701
(714) 835-6000
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President Lyndon B. Johnson, is de-
signed to give 14 to 19 outstanding,
rising young leaders an opportunity
to participate in one year of high
level employment in the Federal gov-
ernment as well as a comprehensive
educational seminar. In addition to
job assignments as special assistants
w principal members of the White
House staff, the Fellows participate in
a seminar program consisting of off-
the-record sessions with top govern-
ment and private sector leaders, jour-
nalists, and foreign officials.

The program is open to U.S. citi-
zens. Employees of the Federal gov-
ernment are not eligible except regu-
lar members of the armed services.
There are no occupational restrictions.

Criteria for selection include
proven leadership, intellectual and
professional ability, high motivation,
and a commitment to community and
nation.

Application materials and informa-
tion may be obtained by writing to
the President’s Commission on White
House Fellowships, Washington, DC
20415, or calling (202) 653-6263.
Requests for applications must be
postmarked no later than Nov 15,
1977.

W. Landis Jones
President’s Commission on
White House Fellowships
The White House
Washington, DC

To the Editor:
The ACM’s SIGDOC group has

started a review of the flowchart
standard (ANS X3.5-1970). The com-
mittee seeks written comments and
suggestions for the improvement,
modification, or change of the current
standard. Or, if there is no change
appropriate at this time, please indi-
cate so.

All types and levels of suggestions
and comments are welcome. All con-
cerned persons in the computer field
are eligible. Send your written com-
ments and suggestions to Ned Chapin.

Ned Chapin

Flowchart Committee Chairman
InfoSci, Inc

Box 7117

Menlo Park, CA 94025

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460

Call your
nearest ISC
sales .
representative.

ALABAMA: Huntsville

W. A. Brown Inst. Inc. 205/539-4411
ARIZONA: Phoenix

Thorson Co. 602/956-5300
CALIFORNIA: Goleta

Thorson Co. 805/964-8751
CALIFORNIA: Los Angeles

Thorson Co. 213/476-1241
CALIFORNIA: Mountain View
Thorson Co. 415/964-9300
CALIFORNIA: San Diego

Thorson Co. 714/298-8385
CALIFORNIA: Tustin

Thorson Co. 714/544-5121
COLORADO: Denver

Thorson Co. 303/759-0809
FLORIDA: Ft. Lauderdale

W. A. Brown Inst. Inc. 305/776-4800
FLORIDA: Melbourne

W. A. Brown Inst. Inc. 305/723-0766
FLORIDA: Orlando

W. A. Brown Inst. Inc. 305/425-5505
FLORIDA: Valparaiso

W. A. Brown Inst. Inc. 904/678-7932
GEORGIA: Atlanta

W. A. Brown Inst. Inc. 404/939-1674
ILLINOIS: Arlington Hts.

Future Systems 312/640-6091
LOUISIANA: Gretna

W. A. Brown Inst. Inc. 504/366-5766
MARYLAND: Bethesda

Bartlett Assoc. 301/656-3061
MASSACHUSETTS: Framingham
Bartlett Assoc. 617/879-7530
MICHIGAN: Madison Hts.

WKM Associates 313/588-2300
NEW MEXICO: Albuquerque
Thorson Co. 505/265-5655

NEW YORK: White Plains

Bartlett Assoc. 914/949-6476
NORTH CAROLINA: Durham

W. A. Brown Inst. Inc. 919/682-2383
OHIO: Cleveland

WKM Associates 216/267-0445
OKLAHOMA: Norman

Data Marketing Assoc. 405/364-8320
PENNSYLVANIA: Pittsburgh

WKM Associates 412/892-2953
PENNSYLVANIA: Wayne

Bartlett Assoc. 215/688-7325
SOUTH CAROLINA: Columbia

W. A. Brown Inst. Inc. 803/798-3297
TENNESSEE: Knoxville

McCoin Elec. Equip. 615/584-8411
TEXAS: Austin

Data Marketing Assoc. 512/451-5174
TEXAS: Dallas

Data Marketing Assoc. 214/661-0300
TEXAS: Houston

Data Marketing Assoc. 713/780-2511
TEXAS: San Antonio

Data Marketing Assoc. 512/828-0937
WASHINGTON: Bellevue

Thorson Co. 206/455-9180
AUSTRALIA: Mt. Waverly, Victoria
Anderson Digital Elec. 03-543-2077
CANADA: Montreal

Cantec Rep. 514/620-3121
CANADA: Ottawa

Cantec Reg. 613/225-0363
CANADA: Toronto

Cantec Rep. 416/624-9696
EUROPE: England

Techex, Ltd. 0202-293-115
EUROPE: France

Peritec 749-40-37

EUROPE: Switzerland

Intertest, AG 031-224481

JAPAN: Tokyo

Munzing International 586-2701

XA
Intelligent Systems Corp.,
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Get the jump on your com-
petition without outspending
your competition. \We're
Intelligent Systems Corporation, and
we've just lowered the price of our
Intecolor 8001 to $995. So now you can
upgrade the terminals in the systems
you're marketing to color at black and
white prices.

The fact is that the Intecolor 8001
has the best price-performance ratio of
any intelligent data entry terminal on
the market—color or black and white.
And that can really add some punch to
your sales story. So can color, not be-
cause it looks better, but because it

communicates better than black
and white,

And if you're marketing your sys-
tems by promoting the stand-alone
capabilities of your terminals, we've
gota list of options that'll give you just
about any degree of sophistication you
want. Including disk storage devices,
bi-directional desk-top line printers
and a brand new 2708/2716 PROM
programmer.

Contact the ISC rep nearest you.
We guarantee delivery of your Inte-
color 8001 evaluation unit for $995
(cash-with-order) within 30 days or
your money back. Or if you've seen

CIRCLE 12 ON INQUIRY CARD

the Intecolor 8001 in action and you're
already sold on the price and perfor-
mance, we'll give you the same $995
price for orders of 100 units or more.
Get the jump on your competition
without outspending your competi-
tion. Get the Intecolor 8001.

Intelligent Systems Corp.,

5965 Peachtree Corners East
Norcross, Georgia 30071
Telephone 404-449-5961 TWX: 810-766-1581




The MOS world
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Is no longer fiat.

e |

AMI creates VMOS. This revolutionary idea revolves
around a three-dimensional transistor, etched into the
silicon substrate.

The result? A circuit that's extremely fast, dense
and inexpensive.

It isn't blue-sky theory. The first VMOS RAM, the 1K
S4015-3, is in volume production now. And a reputable
second source has committed to manufacture VMOS
RAMs in 1978.

Our 35 nanosecond (typical, 45 nanosecond
maximum) 1K static memory is pin compatible with the
fast IK NMOS and bipolar RAMs, and leads the way
for the large family of VMOS products arriving soon.
These will include:

NEW VMOS PRODUCTS AND TYPICAL ACCESS TIMES
4K fully static RAM (1K x 4) 80 ns

4K fully static RAM (4K x 1) 80 ns
4K fully static low power RAM (4K x 1) 45ns
8K fully static RAM (1K x 8) 125ns
16K ROM (2K x 8) 100 ns
64K ROM (8K x 8) 250 ns
16K EPROM (2K x 8) 200 ns

The density permitted by vertical short-channel FETs
produces VMOS circuits that are much smaller than
competitive chips, increasing the speed and lowering
the cost. For example, the latest bipolar 1K size is 61%
larger, and the new fast NMOS 1K is 87% larger than
AMI's S4015-3. And VMOS densities are achieved
without stretching feature dimensions at the sacrifice of
yields, as is necessary with bipolar and NMOS
technologies.

"VMOS" refers to a short channel NMOS structure fabricated in "V" shaped grooves
which penetrate the silicon surface and are combined with planar NMOS devices

Poly Silicon Planar NMOS Transistor

VMOS Transistor n+ Silicon

In short, VMOS presents the best of all possible
worlds. If you want to stay up to speed at a down-to-
earth price, call your nearest AMI distributor or sales
office. Or write to AMI Marketing, 3800 Homestead
Road, Santa Clara CA 95051. You'll be entering the MOS
world of the future.

VIMOS: the
new technology

from A |

AMERICAN MICROSYSTEMS, INC.

See VMOS at WESCON, Booth 821.
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COMMUNICATION CHANNEL

by John E. Buckley
Telecommunications Management Corp
Cornwells Heights, Pa.

System Environmental Factors

One of the primary causes of degradation and malfunc-
tion of a communications system is the environment.
Concern for associated environmental factors is ger-
maine to any electronic equipment. Normally, the cen-
tral computer site—the system host computer—receives
ample attention in this area. However, information com-
munications systems which have distributed data termi-
nals, concentrators, and remote 1/0 processors are com-
monly neglected; when the electronic device is located
at other than thie central site, environmental concerns
often do not receive the same priority of attention.

Many times the actual manufacturer of such distributed
equipment is the prime causal factor in this situation.
In an attempt to present a product in the most attrac-
tive manner to a prospective customer, the manufac-
turer may encourage statements such as “ . . operates
in a normal office environment” or “ no special
installation needs, just plug it in like a typewriter.”
As a result, the user is lulled into thinking that the
equipment has inherent immunity to its actual operat-
ing environment, while in reality it is highly susceptible
to adverse environmental conditions.

A primary objective of design engineering is to pro-
duce a product that will function properly within set
ranges of environmental conditions. However, too often
the designer assumes that “normal office environment”
support conditions will vary over known ranges—and
that the system’s design need only maintain stability
within those ranges. In actuality this is only the first
step. The designer must recognize that actual conditions
will occasionally exceed nominal ranges.

Three major environmental conditions comprise the
primary culprits. Temperature and humidity jointly rank
as the leader in the field of potential system destroyers.
However, while both work together to attack a unit
of electronic equipment, temperature is the more sig-
nificant factor with today’s component technology. The
second adversary is dirt and dust particles. Not usually
considered, this cause can render the most subtle yet
extensive damage to electronic equipment. The third
and most immediate factor is that of primary power.
Proper installation, power stability, and power avail-
ability must all be considered.

Temperature and Humidity

Adverse temperature as evidenced by extreme heat or
cold can cause a myriad of component weaknesses. All
manufacturers specify an acceptable operating tem-
perature range for their equipment. Unfortunately, most
users consider operating temperature as a factor only

18

when the equipment is in use; they are not concerned
with environmental temperatures when the equipment
is dormant, such as during night hours or weekends.
However, the fact that equipment is powered creates
the same susceptibility to temperature extremes as when
it is functioning.

With today’s energy concern it is not unusual for
management of commercial buildings to change tem-
perature thresholds for air conditioning and heating
systems during night hours, or to totally deactivate
the systems (particularly air conditioning) during week-
ends. As a result, the ambient temperature degrades
to the point where circuit damage will inevitably result
if the equipment is kept in a powered condition.

Typically, the mean-time-between-failures (MTBF)
for a given component will be reduced by 50% for
every 10 degrees above the normal recommended op-
erating temperature. The differential between room
temperature and the temperature at the top of an
electronic equipment cabinet is usually 10 to 15 de-
grees. A minicomputer-based system with memory and
associated electronics easily achieves a 15- to 20-degree
differential. If that equipment is located in a room
that on weekends reaches 95 to 100°F due to air condi-
tioning shutdown, the cabinet temperature can approach
115 to 120°F. Although not in use, the system’s being
powered results in the same degradation and, eventually,
permanent damage. Such a situation typically results
in highly error prone operation on Mondays and ulti-
mately random and seemingly unrelated circuit failures.

The user must be fully aware of all possible en-
vironmental extremes. If such conditions are possible,
the equipment must be powered down during such
potential periods, or auxiliary air conditioning or heating
equipment provided. It is also very important that a
record of past temperature extremes be maintained, with
room and cabinet temperatures simultaneously moni-
tored. A temperature chart recorder should note both
temperatures; even inexpensive maximum-indicating
thermometers are effective if read and reset on a fre-
quent basis. Ideally, a temperature threshold alarm
system for unattended equipment would alert personnel
when preset temperature conditions are reached.

Humidity is not a major factor until condensation
begins or the saturated air coupled with dirt and dust
particles begins to exhibit a conductivity characteristic.
Physical damage such as warped printed circuit (ec)
boards is virtually nonexistent. Continued high humidity,
approaching jungle conditions, will naturally result in
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FAIRCHILD
» ANNOUNCES

REZ K'I' ROUGH
IN BULK
MEMORY
SINCE
THE DISC.
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FINALLY. BULK MEMORY
~ WITHOUT THE BULK.

_Introducing the Fairchild 64K F464.
The first semiconductor CCD memory designed for
= the bulk memory market.
It plugs the gap between MOS and magnetic memories.
It's as important to bulk memory systems as the
semiconductor RAM was to core.
It's a higher-density, lower-cost alternative to
discs and drums.
The fact is, the new F464 is the densest memory

Al pockoged neatly in a standard 0.3-inch 16-pin DIP.
Thns isn't a preview of coming attractions.

The Fairchild F464 is available right now. With a second
source already signed up.
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THE STUFF INDUSTRY STANDARDS
ARE MADE OF.

There has never been a device like the new F464.

It's a 65,536 x 1-bit dynamic serial memory organized as 16
randomly accessible shift registers of 4096 bits each. The four
address bits are decoded on-chip to select which one of these 16
shift registers is fo be accessed. Control inputs include Write Enable
and Chip Select. It requires standard power supplies of +12Vand =5V.

Allinputs (except the clocks) are directly TTL compatible.

MEMORY PERFORMANCE The two high-frequency and two low-
1 atiei frequency clock inputs are low
W " ) g
g [0"—wosce——  capacitance 12V signals which can be
8 Lo > easily generated with simple logic.
8 The data rate ranges from 1 MHz to
5 " e —— 5MHz Sinceall 16 registers shift
o] p—Te T simultaneously, the average random
Erio  pecwmoce  access time (called latency) is only
§| oo 410pusat 5MHz—aftruly significant
R performance improvement over other

1970 1972 1974 1976 19|78 19250 bU”( memaory ’rechnologies! And, at ’rhe

same time, the power dissipation remains low: typically

3.5 uW/bit at 5 MHz, and 0.6 uW/bit during standby at 1 MHz.
These performance benefits make the F464 a natural

for hybrid head-per-tracks and fixed-head discs, extended cache,

and many other high-density memory applications.

LOW COST FROM DAY ONE.
The new F464 is three to four times
less expensive than RAMs. It is also =
cost-competitive with all fixed-head and "
many movable-head discs. So there are
no trade-offs between price and
performance. The Fairchild F464 gives

PROJECTED MEMORY COST

FHD~40s

i/

— MO

you the best of both. I~ ———FLorrYose
We also give you excellent delivery. -

Fairchild has a plant in San Jose, T — TAPECARRDGE

California totally dedicated to VLS =

TeChnOIOgy Ond prOdUdlon 19170 1472 19|74 19I76 19178 19180

FOLLOW THE LEADER.

Fairchild pioneered CCD technology. We introduced the
world's first commercially available charge-coupled device in 1973.
Today, we offer the world's broadest line of CCD products.

It stands to reason we'd be the ones to make CCD memories
a reality.

For more information on the F464 (or our other CCD products),
contact your Fairchild sales office or representative today. Or use
the direct line at the bottom of this ad to reach our MOS/CCD
Division. Fairchild Camera and Instrument Corporation,

464 Ellis Street, Mountain View, Calif. 94042.Tel: (415) 962-3941.
TWX: 910-373-1227.
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fungus growths that will rot the equipment. Fortunately,
such an extreme is not often found in today’s com-
mercial and business environments.

Dirt and Dust

A high dirt or dust environment will first become evi-
dent in the filters, hopefully installed by the manu-
facturer at the equipment cabinet blowers. Frequent
inspection and cleaning of these filters not only will
insure that dirt and dust particles do not reach the
electronic components, but also will provide for free air
flow through the equipment. If the internal air flow
is impeded, the temperature differential will increase
dramatically. A moderately dirty filter could easily raise
the differential over 30 degrees.

Under extreme conditions, high humidity coupled
with a dusty or dirty atmosphere can produce a con-
ductive solution that condenses on various electronic
components, causing a component to literally destroy
itself. For instance, an electronic system that experienced
chronic failures was found to have a virtually imper-
ceptible coating of “dust” on each pc board. Subsequent
tests showed that this coating had sufficient conduc-
tivity characteristics to have allowed internal signal
distortion and leakage.

However, unless the environment is likely to be
highly polluted, the use of particle detectors is rarely
justified. Isolation of equipment in a closed room with
directly filtered air outlets or vents is ample precaution.
Frequent cleaning or replacement of these filters as
well as those within the equipment is adequate basic
protection. As a secondary precaution, care should be
taken that personnel with access to the equipment or

PITTMAN® MAKES D-C MINIATURE
MOTORS TO MATCH YOUR NEEDS...
PERFORMANCE-WISE—MONEY-WISE

Pittman designs its line of sub-fractional horsepower d-c motors
to give you the drive you need for computer peripherals,
instrumentation, and other demanding applications. You can get
cheaper motors that may not do the job and you can pay more for
motors that are over-designed for your needs. Pittman motors, of
which the largest and smallest are shown here, offer a wide range
of torques and speeds which can be tailored to your requirements.
Every motor is computer tested to agreed specs before shipment
... and made by specialists who make nothing else. Pittman’s
growth has been built on better value for our customers.

Write or phone now for a prompt appraisal of your d-c miniature
motor needs. 960

THE PITTMAN CORPORATION

A Subsidiary of Penn Engineering & Manufacturing Corp
HARLEYSVILLE, PENNSYLVANIA 19438
Phone: (215) 256-6601 TWX: 510-66
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to the area are not carriers or producers of adverse
dust or dirt particles.

Primary Power

The first major concern of primary power is proper
grounding of the circuits, which is the most common
cause of system malfunctions if done improperly. While
this may seem self-evident, it is not unusual to find
a significant potential existing between the primary
power neutral lead and the actual frame ground. It is
normally assumed that within a building’s electrical
distribution system this interconnection is properly main-
tained. Yet, in a multistory building, a significant differ-
ence can develop. In a recent experience, when a mini-
comuputer’s magnetic tape peripheral was turned off, the
minicomputer’s memory information was mutilated. A
potential of over 56 Vac was measured between ground
and the primary power neutral. In effect, the system
was “floating,” inviting any kind of spurious power signal
to invade the primary system. The assumption that the
primary power was properly terminated and would main-
tain that termination led to this failure.

Virtually every well-designed power supply will
compensate for nominal power fluctuations. Unfortunate-
ly, it is not unusual to have relatively common power
variations that exceed the tolerances of the equipment’s
power supplies. In such environments auxiliary primary
power regulation equipment, which is relatively low
cost, should be installed at all equipment sites which
have unattended and/or multiple device dependency,
such as remote concentrators or remote 1/0 processors.
This level of precaution is usually not warranted at
a remote interactive terminal; yet it may be necessary

"at a remote job entry (RyE) terminal site.

If actual power outages are a reasonable, or even
remote, probability, and the associated application’s
operational sensitivity is totally intolerant of such out-
ages, an uninterruptible power supply (ups) must be
considered. Normally not a remote terminal installation
consideration, ups may be a vital necessity at a con-
centration location as well as at a primary processing
site. Economic factors heavily influence a ups decision;
a minimal 7.5-kVA system with 8-h capacity will require
an investment of approximately $20,000. While also
providing the function of auxiliary power regulation,
the ups has a cost almost two orders of magnitude
greater than basic auxiliary power regulation.

If a ups is to be implemented, care should be taken
to include all critical system equipment and devices.
A classic example is a remote 1/0 processor that utilized
dial access communications with its localized remote
terminals. Since the modems were not provided by the
local telephone utility, connecting arrangements were
installed. The wups successfully maintained operations
between the remote 1/0 processor and the host com-
puter in a subsequent power failure. Unfortunately, the
fact that the connecting arrangements were also ac
powered had not been considered. As a result, the
viable remote 1/0 processor was unable to communicate
with its localized remote terminals.

The major source of frustration is that the impact
of these environmental factors is appreciated only
after the damage has been done. In retrospect the
proper attention to these matters would have been
relatively easy, incurring only minimal cost. The finest
designed equipment can be reduced to valueless junk
by an improper operating environment. This process of
degradation occurs subtlely while at the same time
causing randomized, unrelated component failures and
system errors which are dismissed as being the result
of alleged poor equipment design and engineering.
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Perkin-Elmer:
ystem Integration by Design

Our design engineers spend a lot of time talking to  division; mass storage devices from our Wangco divi-

each other. In fact, we insist on it. sion; and 1/O terminals from our Terminals division.
Thanks to all the talk at the drawing boards, we can  They’re all designed for system integration.

offer you systems that perform. At peak efficiency. Excellent price/performance. Complete software.
We realize that the more fully you can utilize the Field-proven hardware. Integrated sales and service.

power of your system, the happier you'll be. Worldwide customer support. Perkin-Elmer Data
That’s why we design every single product tosuit ~ Systems supplies the tools and support you need.

the system. And every system to optimize its parts. Give us a call at our toll-free number: (800)

Perkin-Elmer Data Systems designs and builds a 631-2154. We have a lot to talk about.
complete line of minicomputers from our Interdata

PERKIN ELMER DATA SYSTEMS

106 Apple Street, Tinton Falls, New Jersey 07724 Telephone: (201) 747-7900/TWX: 710-7226532
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Now a multiple attack against outmoded,
large and bulky microcomputers.

This multiple attack features a stand
alone Microcomputer Board, Zilog's
mighty MCB, that has the capa-
bility to communicate with &
both serial and parallel
1/0 devices, has its
own RAM and ‘g
ROM capability and is #
backed up by a second ™
board containing a disk
controller and additional
memory allowing the use of
Zilog's complete disk operating
system and applications’ software.

—




nnouncing

- the Z80-M(B-
= An assault

against big board

computers.

A single 5-volt power supply does

it. And it's small—only 7.7 x 7.5

inches with a standard 122 pin

edge connector with 100 mil spac-
ing that is designed for ease of use.

“squad of fighters
agamst obsolete
hardWare.

Here's what Zilog's new weapon

gives you:

e Z80-CPU single-chip n-channel
processor with 158 instructions.

e 19.6608MHz crystal oscillator
divided to 2.457MHz for Z80-CPU
operation and dividable by Z80-
CTC to provide any other desired
system frequencies.

¢ 4K bytes dynamic RAM.

e Capacity for 4K bytes on non-
volatile memory.

® Programmable serial |/0O port with
RS-232 or current loop interface.

e Universal parallel I/0 with two
independent 8 bit ports.

e Z80-CTC for programmable baud
rate generation or other user
functions such as real time clock.

e Bus drivers are provided for
memory and 1/0O expansion to
other boards.

e One-half K-byte monitor software
has terminal handler, load and
punch routines as well as set and
display memory commands. A
GoTo command begins execution
of user programs. The 1K-byte
version adds more debug aids
such as set and display registers
and breakpoints. The 2K and
4K-byte versions include a floppy
disk controller and even more
debug capability.

second board
gWes you

A second board gives you a
8-drive floppy disk controller and

additional RAM backed up by a full

disk operating system. Plus, you
get the applications software you
need: file, edit, assemble, debug,

and high level languages such as
BASIC, and more will be announced

soon. This second board contains

12K of dynamic memory and addi-
tional 8 bit programmable parallel

1/O ports.

~\ g1Ve you
= expansion
capaplllty.

© ZBO-RMB Memory Board: Con-
tains 16K bytes of dynamic
random access memory along
with sockets for up to 8K bytes
of ROM.

e Z80-10B Input/Output Board:
Allows the MCB to be expanded
via the backplane bus to allow

additional I/O interface channels.

64 programmable 1/0O lines per
board.

e Z80-PMB PROM Memory Board:
Contains sockets for up to 32K
bytes of EPROM or PROM and
additional programmable 1/O
channels.

= the advantage.

e Z80-PPB PROM Programmer

Board: Allows the user to pro-
gram PROM's or EPROM’s
electrically.

e Z80-SIB Serial I/0O Board: Pro-

vides additional four (4) serial
duplex channels.

e Z80-VDB Video Display Board:

Interfaces the MCB to a standard
video monitor. This board con-
tains 256 bytes of memory and
also interfaces to a ASCII stan-
dard keyboard.

versatility of
attack:you can
buy only as
much as you need.

We provide a modular ap-
proach to complete computing and
processing systems. Zilog products
are available as a basic CPU card,
a card set or a complete self-con-
tained computer with floppy disks.

Behind all this is Zilog's pledge
to stay a generation ahead. We're
the specialists who are responsible
for the development of the most
successful first and second gener-
ation microprocessors.
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Zilog

10460 Bubb Road, Cupertino, California 95014
(408) 446-4666/TWX 910-338-7621

EASTERN REGION: (617) 890-0640
MIDWESTERN REGION: (312) 885-8080
WESTERN REGION: (213) 540-7749
EUROPE (ENGLAND): (0628) 36131/2/3

an arriLiate oF EX(ON enterprises. INC.




Series 1 users can now add mag tape memory the IBM Series 1 computers. The Adapter operates
capability to their Series 1 (Models 3 or 5) instal- e in the “cycle -steal” mode while exchanging 16-bit
lation! The new DATUM seven- or nine-track

words with the computer. With this Adapter,
system permits recording densities of DATUM Series 1 users can tailor their system to their
200 bpi NRZ through 1600 bpi,

T own exact requirements, even to the extent

phase-encoded. Speeds: from 12.5
ips through 125 ips. As many as four
transports can be used.

of interconnecting several computers.

Diagnostic and operational software is

Sys em included with each system. Color-coordinated

Individually driven tape drive I/O ports. cabinets can be ordered. Service and
Read-after-write parity checking. Quartz- for installation are offered throughout the U.S
crystal-generated timing. Interfaces to Deliveries are 90 to 120 days ARO.

industry-compatible drives. IBM CIRCLE 18 ON INQUIRY CARD
The system incorporates the new DATUM Peripheral Products Division
“Uni | User’s Ad o dovies th ® 1363 S. State College Blvd.
niversal User’s Adapter’’ a device that erles Anaheim, California 92806
allows connection of external devices to the ® TWX: 910/592-1289+ 714/533-

Input-Output bus of Models 3 or 5 of Telex 68-5579

patuminc
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COMMUNICATION CHANNEL J

Added Model and
Pricing Adjustments
Enhance Computer Series

To bring greater cost-effectiveness to
the communications-oriented small-
to medium-scale computer systems
market, Burroughs Corp, Detroit, MI
48232 has announced price reduc-
tions of 25 and 15% respectively for
purchased and leased B 1800 and
1700 models, and 50 and 30% for

add-on memories. Computer periph-

eral equipment prices are also ad-
justed. All lease rates include 24-h/
7-day field engineering availability.
An additional model, the B 1720-1
computer system is designed for on-
line data entry, online programming,
remote job entry, and other data
communications functions. The system
features a 6-MHz cpu, 98k bytes of
main memory, 4k bytes of control
memory, console, 87M-byte disc pack,
400-line/min printer, and communi-
cations control.
Circle 400 on Inquiry Card

1600 Series Video
Terminals Are Selected
for CALRS System

The Centralized Automated Loop Re-
porting System (caLrs) has been
installed in Hamilton, Ontario, Cana-
da with 1600 series video terminals
from Westinghouse Canada Ltd, PO
Box 510, Hamilton, Ontario, L8N
3K2 Canada providing the communi-
cations interface between service per-
sonnel and the system’s computers.
The interactive W1600 terminals

allow service operators and repair
technicians to access the system’s
three PDP-11/40 minicomputers to
initiate automated diagnosis and cor-
rection of customer problems with
telephone  equipment. Developed
jointly by Northern Telecom Litd,
Bell-Northern Research, and Bell
Canada, the system uses minicom-
puter technology to store and retrieve
information, and to perform up to
15 measurements plus operating
checks to diagnose faults in customer
equipment.

Protocol Links
PDP-11 Computers to
Datapac Network

sNAP (Standard Network Access
Protocol) will interface the line of
computers from Digital Equipment
of Canada, Ltd, Kanata, Ontario to
the Datapac network of the Trans-

Canada Telephone System. Known as
X.25, the protocol has been ratified
by the ccrrr as the international
standard for accessing public packet
networks in the packet mode. The
interfacing of PDP-11 computers with
the network is aimed at rapidly and
economically  distributing informa-
tion between remote sites.

Microwave Radio and
Multiplex System Features
Six T-1 Line Capacity

Operating in the 2-GHz common
carrier band, the DRM2 integrated
digital microwave radio and multi-
plex system offers 50% more chan-
nel capacity by increasing the “bits/
Hz” density of the bandwidth through
the use of raised cosine filters and
a 4-level quadrature amplitude mod-
ulation technique. In addition to six
T-1 (or DSI line capacity), the sys-
tem from TRW Vidar, 77 Ortega

Ave, Mountain View, CA 94040 fea-
tures four auxiliary vr (voice fre-
quency) channels in addition to an
order wire and alarm channel.
Circle 401 on Inquiry Card

Light Source for
Fiber Optic Systems
Uses Silica Core Cable

A rugged PFX silica core fiber optic
cable manufactured by DuPont Co,
Wilmington, DE 19898 is being used

to form the pigtail of an RCA-
developed fiber optic light source.
The high speed GaAlAs 1R emitter
(C30133) offers high speed response
to electrical input signals up to 150
MHz at 820 nm. RCA has prealigned
and permanently adhered the PFX-
S120R cable in the precise position
to couple the maximum signal from
the device.

With a calculated numerical aper-
ture of 0.43, the cable allows up
to 18% of available energy to be
coupled into the fiber and trans-
mitted out the end of the pigtail. The
emitter launches typically 150 W
out the end of the fiber, and is ready
to be attached to the rest of a fiber
optics system with any of several
cable connectors presently being de-
veloped. Plastic-clad PFX-S cable
has inner and outer jackets of the
company’s Hytrel polyester elasto-
mer, with Kevlar aramid fiber, pro-
viding tensile strength in excess of
65 kg.

Expansion of Dataphone
Digital Service Adds
30 Metropolitan Areas

In a filing with the Federal Com-
munications Commission, the Amer-
ican Telephone and Telegraph Co,
Long Lines Dept, Bedminster, NJ
07921 has proposed to expand its
Dataphone® digital service to 30
more metropolitan areas, bringing the
total to 96. The company requested
authority to construct and operate
the expanded network in order to
meet the demand for digital services.
The service provides end-to-end
digital data transmission at speeds
between 2400 and 1.544M bits/s.

1M-Hour Lifetimes
Are Predicted for
Solid-State Lasers

Results of long-term accelerated
aging tests on solid-state lasers be-
ing evaluated by Bell Telephone
Laboratories, Research and Develop-
ment Unit of the Bell System, Moun-
tain Ave, Murray Hill, NJ 07974 for
lightwave communications systems
indicate that average projected life-
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The 2900 Family: Two years later.

1975. Advanced Micro Devices
introduces the world’s best 4-bit

microprocessor slice, the Am2901,

along with a few support circuits.

1977. It’s a whole new family.
Now there’s an Am2901A just like

the Am2901, only better. Now

there are 18 support circuits, two

or three second sources and all

the software you'd ever want. The

2900 family has become the family
of the future. Here’s why:

The first family.

The Am2900 family is the first
group of products designed spe-
cifically for microprogrammed
machines. Microprogramming is
rapidly becoming the most pop-
ular way to design medium- and
high-performance systems, to re-
duce development time, make
changes easily, and conveniently
add new features.

Less weight, less size.
With the Am2900 family, it’s
not uncommon for entire boards
to be eliminated. You'll shrink
system size and weight, increase

overall reliability and reduce
manufacturing costs.

Time goes by, price goes down.

In July 1975, we told you we'd
reduce the cost of the Am2901 by
30% per year. We've done it twice.
Once in April 1976 and once in
March 1977. The Am2900 family
gets less and less expensive all
the time.

We’re so popular, we're
the industry standard.
The Am2900 family is the most
widely used Bipolar LSI family in:

e Minicomputers: For emulators,
high-performance CPU’s and
add-ons by eight out of the top
ten U.S. manufacturers.

e High-performance controllers:
For discs, tapes, floppy discs
and universal controllers.

e Communications: For PBX
systems, central exchanges,
multiplexers and modems.

e Military: For radar processors,
display systems and the Navy’s

new standard avionic computer,
the AN/AYK-14.

Advanced Micro Devices, Inc. ® 901 Thompson Place, Sunnyvale, California 94086 e Telephone (408) 732-2400 e
Distributed nationally by Hamilton/Avnet, Cramer and Schweber e
Distributed regionally by Arrow, Bell, Century, Future, RAE and Sheridan.

28
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The Family:
CPU Slice (ALU and general Am2901A, 2902,
registers) 2903F 2904*
Microprogram Control Units Am2909, 2910F 2911

Branch and Instruction Control  Am29803, 29811

for Microprogram Sequencers

LSI Bus Interface Devices Am2905, 2906, 2907,

2915A, 2916A, 2917A
Am2913, 2914
Am2930* 2931F 2932*

Am2918, 2919, 2920
2921,2922

Priority Interrupt Control
Main Program Control

New More Powerful MSI
functions

*In Development
Plus:
Schottky and low-power Schottky MSI, MOS static

and dynamic RAM’s and all the devices you need to
build your high-performance microcomputer.

e A High Performance Micropro-
grammed Disc Controller

In development:

e Vertically Microprogrammed
State Machines

e An emulation of the Am9080A/
8224/8228 using the Am2900
tamily

And two terrific design aids:

AMDASM

Our powerful, easy-to-use
microprogram assembler
offering software support

AMDS

Beginning this fall, we'll
be offering hardware sup-
port with the Advanced

We don'’t sell and run.

Advanced Micro Devices offers
learning aids to help speed up
designs and keep your engineers
up-to-date on the very latest
microprogramming techniques.
Learning aids and application
materials like these perennial
favorites:

e A 16-Bit Microprogrammed

Computer
eThe Am2900K1 Learning and

Evaluation Kit
The Microprogramming Handbook

through the worldwide
INFONET time-sharing divi-
sion of Computer Science
Corporation. (It supports

Microprogram Development
System. (It's the first proto-
typing system especially
designed for microprogram-

user-defined mnemonics for ming systems.) It'll help
producing microinstructions speed up construction of
up to 128 bits wide, and in- prototype systems and gen-
cludes formating and default eration and de-bug of
features as well as tape gen- microcode. Resident
eration for PROM program- AMDASM, of course!
mers. If you've got the other

guy's MDS system, ask for

AMDASM/80. Itcomeson a

floppy disk and runs under

their operating system.)

The Am2900 family.

It’s today’s product family for
tomorrow’s high-performance
machines. Am2900. Remember
that number. You're going to be
hearing it a lot.

Advanced Micro Devices

Bipolar LSI. N-channel, silicon gate MOS. Low-power Schottky.
Multiple technologies. One product: excellence.

'
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times are 1 Mh, or 100 yr. Groups
of lasers were operated at higher
than room temperatures (90, 70, and
50°C) causing them to fail in mea-
surable times. The high temperature
results were then extrapolated to
lower temperatures to project room
temperature (22°C) lifetimes. Since
equipment frame temperatures in
operating lightwave systems exceed
22°C, thermoelectric cooling devices
will be used initially to maintain
near room temperature conditions for
the lasers.

Package Provides
Color Control Capability
for Remote Locations

For installations with limited color
control requirements, Applied Color
Systems, Inc, PO Box 5800, Prince-
ton Service Center, Princeton, NJ
08540 has introduced a telecommuni-
cations option providing remote site
operators with use of the company’s
500 or 600 system and the full

Connection

Standard or Leased
«— Telephone Lines

Telephone
Headset Rests In
Acoustic Coupler

Hardwire
Connection

Connection between Applied Col-
or Systems’ 500 or 600 color con-
trol system and components of
telecommunications option at re-
mote location

Chroma-Pac software library. A color
measuring spectrophotometer, appro-
priate computer terminal, and tele-

phone equipment are required to use
the package at a remote site. The
systems are used in textile, paint,
plastics, ink, and printing industries.
Circle 402 on Inquiry Card

1200-Bit /s Modems Are
Installed in Singapore
Communications Systems

To meet multi-year requirements, the
Telephone Authority of Singapore
has begun to install the first of 300
1200-bit/s modems in its communica-
tion systems. In either standalone or
rack-mount versions featuring Ls1 cir-
cuits and asynchronous operations,
the modems, manufactured by Gen-
eral DataComm Industries, Inc, 131
Danbury Rd, Wilton, CT 06897, were
sold and delivered through the com-
pany’s area distributor, International
Aeradio Ltd, Singapore. As part of
the program, the company is training
Telephone Authority personnel in
equipment operations and mainte-
nance. {1

HITACHI

Ironless Core Micro
Motors (Tachometers).

35mm of instantaneous power. Featuring
long life carbon brushes, ball bearings and
our unique hollow rotor to provide you with
low noise, high efficiency and cogg\ess perfor-
mance. Hitachi also makes a full line of iron-
less core micromotors: 17, 22 and 26 mm
diameter series. These motors are precision
made with our pdtented precious metal wire
brush system (eliminating brush bounce)
Commutators are made of precious rnetdl
also, giving maximum life and |'1|9|'1 reliability
for your product. You can't Swiss miss. Spe-
cial shafts, ball bearings, and modified wind-
ings are available to accommodate virtually
any speciFic dppllCdtions.

For more information, contact: Hitachi America Ltd., 100 California Street,

San Francisco, California 94111. (415) 981-7871 Bill A. Mahoney

HITACHI

Fractional Horsepower
DC Permanent Magnet

Motors. (Also available
with our incremental encoder
complete and assembled.)

Our DC permanent magnet motors have
pleased many of our customers in such varied
p|aces as printer carriage drives, dup||catmg
machines, x-y axis control drives and high den-
sity magnetic tape transports. We can sahs(y

your application requirements too with one
of our various rotor designs or high perforf
mance low inertia motors. All are available
with our incremental encoder integrally
mounted, completely assembled, tested and
reddy For your |mmediate insta”dtlon.

®

HITACHI

Fractional Horsepower
AC Induction Motors.

Various designs of these motors are used
for several applications such as:spindle drives,
disc pack drives, fan drives and many others

Hitachi can be used as your single source
for virtua”y all of your motor requirements
This facilitates easy coordination, with one
vendor, for procurement of several types of
special motors without the difficulty of work-
ng with many companies for each type of
special motor. Hitachi accomplishes this by
W|de\y dwersﬁymg its |drge motor manufac-
turing facilities.

Quality always comes first at

HITACHI

30
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“New cost/performance analyses made Inforex

switch from in-house tz

drive production

to Digi-Data iy DAVID I. CAF;LAN — INFOREX Vice President, Engineering

66 Although once a strong believer
in vertical integration, Inforex no
longer makes the synchronous
tape transports used in several
of its system designs, including
the new System 7000 Distributed
Data Processing System. The
reason: a thorough analysis
indicated that leading-edge tape
transport equipment costs
Inforex far less from Digi-Data

than when we had to design,
manufacture, inspect and
inventory it ourselves.

Cost wasn’t the only make/buy
factor, however, even though
Digi-Data prices are 20-40%
lower than its leading com-
petitors. System 7000 needed an
advanced tape drive that would
handle magnetic tape accurately.
gently and with ultra-reliability.
Inforex found that Digi-Data’s
features including ease of main-
tenance and simplicity of design
could deliver that value
combination. 99y

DIGI-DATA
CORPORATION

|

(301) 498-0200

I - ... Firstin Value!

CIRCLE 20 ON INQUIRY CARD

Equally important, inforex was
freed to focus its own resources
directly on total data entry
system development. They know
that staying current in tape
transport technology is what
Digi-Data does best. And like
many other OEMs, they've found
that taking advantage of it helps
their customers.

8580 Dorsey Run Road, Jessup, MD 20794




We've combined refresh
with storage in a new modular
graphics display.

You build from there.




Tektronix




DIGITAL TECHNOLOGY REVIEW

Microprocessor Control
Adds Versatility
to Cassette Recorder

STR®-300 is a microprocessor-con-
trolled cassette recorder which offers
a cost-effective solution to program
storage, program loading, and/or re-
trieval requirements in system appli-
cations. Complete with a serial 1/0
interface that receives or transmits
eight bits of serial data and is RS-
232-C or 20-mA current loop com-
patible, the unit requires only a power
supply and mounting location to be-
come completely operational. A brief-
case version of the unit, the STR-Link
11 (see Computer Design, Aug 1977,
p 152) is also available.

Electronic Processors, Inc, 1265 W
Dartmouth Ave, Englewood, CO
80110, designed the unit with an in-
ternal microprocessor which controls
data flow, 1/0 control signals, and
tape transport and control character
decoding. This adapts the device to
use as a transparent storage medium

Electronic Processors’ cassette recorder controls transport functions with a micro-
processor to provide reliable program storage and loading, and data retrieval with
devices requiring remote control of the tape drive

in serial interfaces (RS-232, 20-mA
current loops), and as a paper tape
replacement in applications such as
teleprinters. An optional ram buffer
enables read and write operations at
different speeds (110 to 9600 baud);
another optional buffer allows incre-

mental operation, data compaction,
peak rate of 9600 baud, and variable
record length.

Both 1/0 ports have 20-mA current
loop interfaces for bidirectional data
transfers. Remote control of the unit
through these interfaces can be ex-

RAM ROM Auxiliary
BUFFER :
(Option) PROGRAM Electronic
Mé800 feve
[ ADDRESS AND DATA BUSES <G Comnector
%‘ e STR=LINK 1| INTERFACE
Elsctronlc Electronics Control | - Contral /o /o
% 7 Write Read Write Read
Electronic | Electronic Electronic | Electronic
y y
y
Read/Write Toie ‘ RS~232 or 20 mA Cuyrrent Loop
Head Transport Control Line| Control Line Vo V{e}
Receivers Drivers Receivers Drivers
-
[ 1/O PORTS |

STR-300 cassette recorder uses a microprocessor to control data flow, I/0O control sig-
nals, tape transport, and control character decoding, for high data reliability with low
cost digital cassettes. Unit is complete with serial I/0 interface that receives or transmits
eight bits of data and is RS-232 or 20-mA compatible
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Data General. A la carte.

- Now, you can buy our
DASHER™ terminals, even if you
don’t own a Data General computer
system. Select our fast impact printer
and our user-oriented video display.
Both are interface-compatible with
any standard computer system.

Choose either 60 or 30 cps
versions of the DASHER printer,

which has a standard typewriter
keyboard, u/l case, 132 columns.
DASHER display features
a 1920 character screen, u/l case,
convenient detached keyboard,
programmable function keys, and
a monitor that tilts and swivels.
Just as DASHER terminals’
features make them easy to use, their
attractive appearance makes them

easy to fit into any environment.
And of course they are solidly
reliable and easy to maintain, a
Data General trademark. For
more details call your Data General
sales office or nearest independent
supplier of Data General terminals.
Or send the coupon. Even a bit of
Data General in your computer
system 1s better than none.

Send details on [] DASHER printers ] DASHER displays
[[J Have salesman call.
I’m interested in / terminals.

Name —

Title S N

Company .y

Address Tel.

City _ __State __ _ Zip

Mail to: Data General, Westboro, MA 0|58|f

DASHER is a trademark of Data General Corporation cD-9
© Data General Corporation, 1977

¢» DataGeneral

It’s smart business

Data General, Westboro, MA 01581, (617) 366-891 1. Data General (Canada) Ltd.,
Ontario. Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361.
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Intel delivers the best
for today

Industry standards, volume 2KEPROMS
support and cost efficiency are what ---
you ve learned to expect from Intel,
the company that invented EPROMs ----
and delivers more of them than all

other manufacturers combined.

In 1972 we introduced the world’s 1702/1702A
first EPROM, the 2K 1702. Then in
1975 it was the 8K 2708 which

quickly became the industry standard.
Now we're delivering the 5 volt 2716
EPROM with the performance and
economic advantages it takes to be the
industry standard 16K EPROM —

for today’s system upgrades from 8K to
16K and for tomorrow’s systems designed with 5 volt microprocessors.

For economy, the 2716 offers a die size 20% smaller than any other 16K
EPROM and a price-volume learning curve that will descend even more
rapidly than our 1702 and 2708 EPROMSs. And the 2716 is the only 16K
EPROM with a pin for pin interchangeable 16K ROM, the 2316E.

For performance, the 2716 consumes a maximum of 525 mW in the
read mode. That’s 50% less power than our 2708 and 25% less than any
other 16K EPROM. Intel’s unique power-down feature reduces the standby g
current to 25mA maximum, a 75% savings over active power. And at —
450ns there’s no penalty in access time.

Programming the 2716 is simpler and twice as fast as
any other 16K EPROM. Single-pulse, single-location

PART SIZE POWER MAXIMUM CURRENT | sccess COMPATIBLE
NUMBER SUPPLY ACTIVE STANDBY TIME (MAX) ROM
1702A 256 x 8 fgg 65 mA 65 mA 1 us 1302
+5V 10 mA 10 mA
2708 1K x 8 -5V 45 mA 45 mA 450 ns 2308
+12V 65 mA 65 mA
2758 1K x 8 ;rﬁy 100 mA 25 mA 450 ns 2316E
v +5V
2716 9K x 8 b 100 mA 25 mA 450 ns 2316E
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8K and 16K EPROMs

and tomorrow.

programming and TTL-levels allow programming on-
board, even in the field. Use the Intel Universal PROM
Programmer or any other commercially available
programmer to program any 2716 word location, either
individually, sequentially or randomly.

Intel’s 2716, along with the compatible 2316EROM, |
is your best choice for upgrading from 8K to 16K.

For new designs using 5 volt microprocessors, the
2716 and new 5 volt 2758 8K EPROM aﬁe ihe obvious C}éoices.

B AR The 2758 is the lowest power 8K
o oo EPROM available. Use it for small systems
where 1K bytes is all you need, or for 1K byte modularity.
The 2758 has all the cost savings and performance benefits
of the 2716. And since the 2758 and 2716 are completely
interchangeable, future upgrading from 8K to 16K in 5 volt
systems is simplified.

Go with Intel industry standard EPROMs because they
give you maximum value in today’s system upgrades to 16K
and in tomorrow’s 5 volt designs. Order the 2716, 2758 and
SO compatible 2316E ROM from your
Intel distributor.

For technical information and
a copy of “The new 16K EPROM”
article reprint (AR-42) write Intel
Corporation, 3065 Bowers Avenue,
Santa Clara, California 95051. In
Europe contact Intel International
Brussels, Belgium. Telex 24814.

In Japan contact Intel Japan, K. K.

50 | Tokyo Telex, 28426.
intal delivers.
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ercised via control characters. Current
loop operation of the data terminal
port is limited to 110 baud; the data
set port can operate at 1200 baud
unbuffered, or up to 9600 baud buf-
fered.

Data transfer characteristics are es-
tablished by setting four front panel
switches. Baud rate is set via an 8-
position rotary switch which fixes data
transfer rate at 110, 150, 300, 600,
1200, 2400, 4800, or 9600. A 2-po-
sition stop bit switch selects either
one or two stop bits in the data char-
acter format. Half- or full-duplex
mode is selected using the 2-position
mode-select switch. In half-duplex
mode, data transfers can be made
from both 1/0 ports. In full duplex,
the tape device is visible only to data
transfers to or from the data set in-
terface port.

The type of interface is determined
by manipulating the 3-position 1/0
select switch: RS-232 setting engages
both 1/0 ports in the ®s mode; cur-
rent loop online disables the rs inter-
face and enables the current loop at
both 1/0 ports; and current loop local
totally disables the data set interface
port, and enables the 20-mA current
loop at the data terminal interface
port.

Standard Philips digital cassettes
serve as the storage medium; a bit-
serial speed tolerant recording tech-
nique assures data integrity. The tech-
nique records approximately 92k 8-
bit characters on one side of the tape.
Recording speed is 5.5 in/s (14
cm/s); rewind speed is 100 in/s (254
cm/s).

Circle 140 on Inquiry Card

4-Color Graphic Plotter
Uses Microprocessor to
Enhance Efficiency

Microprocessor-based circuits in the
7221A flatbed plotter improve operat-
ing efficiency to reduce timeshare
computer and transmission costs.
Among the features of the 4-color
graphic plotter are built-in buffer
memory, internal alphanumeric char-
acter generation, internal arc and
circle generation, and user-defined
dashed line patterns. Any sequence
of plotter instructions can be stored
in the buffer memory as macroinstruc-
tions for recall; up to 64 different
macroinstructions can be stored at
one time.

38

Hewlett-Packard Co, 1501 Page
Mill Rd, Palo Alto, CA 94304, in de-
signing the machine, combined firm-
ware with software to offer sophisti-
cated multicolor hardcopy graphics
plotting from remote facilities at low
communications costs. Equipped with
a standard RS-232-C asynchronous in-
terface (CCITT V.24), the plotter
operates from 75 to 2400 baud, half-
or full-duplex and can plot data from
its 1150-char buffer while the com-
puter and terminal are used for other
tasks. An additional 2048 characters
of buffer memory is available as an
option.

Color graphics are achieved through
programmable pen changing. The
plotter automatically selects any of
four pens under program or front
panel control. Pen changing is ac-
complished using only the normal pen
moves; no additional motors or so-
lenoids are required. Manual pen
changing is not required.

Each pen is stored in its ‘stable’
and is picked up by the plotting arm
under program or front panel control.
When a pen is returned to the stable
it is capped to prevent drying. Pen
velocity can be varied in l-cm/s in-
crements from 1 to 36 cm/s maximum
under program control.

Among the unit’s special features
are an internal character generator
containing six fonts including com-
mon European, special mathematical,
and graphic symbols. Alphanumeric
characters are created with a single
command. Character plotting speed
is typically three 2.5-mm char/s.

Plot resolution is programmable to
0.025 mm. Line quality is achieved
by a motor control technique which
provides control to 0.008 mm at the
full pen speed of 36 cm/s. Plotting
accuracy is +=0.2% of deflection length,
+0.2 mm. Repeatability is 0.04 mm
with any one pen, or 0.2 mm with
multiple pens.

Users can define any sequence of
up to 32 dashes and spaces, and all
lines and circles will be drawn in the
defined style. A single command de-
fines a circle in either direction at
any radius. Angles of rotation can be
specified to any desired angle with
up to 0.06-deg resolution.

Price of the 28 x 40 cm flatbed
plotter is $4600; the expanded input
data buffer sells for an additional
$225. High level ForRTRAN subroutines
are available for HP 1000 and 3000
series computers and for several com-
mercial timeshare services.

Circle 141 on Inquiry Card

Word Processors Include
Shared Logic Software for
Multiterminal Networks

A family of video display text editing
systems, based on the WT78 video
display terminal, range from single-
user standalone systems to multi-user
information processing networks.
Shared logic software makes disc stor-
age as large as 88M bytes available
to as many as 48 users. Communica-
tion capability allows individual units
to interact with each other or with
a central processor.

Principal component of the systems,
from Digital Equipment Corp, May-
nard, MA 01754, is the WT78, a low
cost word processing terminal with
1920-character display and an wLsI
version of the PDP-8 with 16k words
of memory (see Computer Design,
July 1977, pp 30, 35). The integrated
video terminal /processor manages text
entry and editing in a variety of con-
figurations.

A single-user system, the stand-
alone WS78 consists of WT78 ter-
minal, floppy disc unit for local mass
storage, and either a letter quality
printer or LA78 180-char/s matrix
printer. Using WPS-11M software, the
WTT78 can interact with PDP-11 sys-
tems to form multi-user information
processing networks.

The WPS-11M software package
provides multiterminal word process-
ing capabilities for PDP-11 computers
using the RSX-11M real-time operat-
ing system. The package permits a
word processing system user to have
access to full storage capabilities of
the computer as well as to establish
distributed word processing opera-
tions from a central computer system.

Up to 48 WT78 terminals or WS78
stations may be linked to an 11/70
processor. By using the built-in mini-
computer in the terminal, the central
processor can operate in parallel with
word processing operations at individ-
ual stations, permitting maximum use
to be made of both terminals and
central computer. Terminals retain
full editing and word manipulation
capabilities, allowing users to prepare
and edit reports, communicate drafts
to other word stations or terminals,
and output to either a letter quality
printer or high speed printers.

Circle 142 on Inquiry Card

High Performance Models
Added to Family of
Medium Scale Computers

Compact, high-performance models
B 2810 and 2815 are designed for ef-

COMPUTER DESIGN /SEPTEMBER 1977



Matrix Horsepower

A 100% Duty Cycle Makes Ours

The Workhorse of Matrix Printers!
Inherent Diablo ruggedness and reliability and our
unique ballistic head design give our Matrix printer a
100% duty cycle. Add to that, bidirectional printing,
high speed tabbing, skip-over spacing and vertical forms control and the
result is greater throughput. Our wide-gap ballistic head means paper
clearances are never a problem and field head change requires only an
allen wrench —no alignment! (All this plus incremental printing capablllty
make our printer an ideal component ; :

for a workhorse terminal.) For a complete
product demonstration, Diablo Systems,
Inc., 24500 Industrial Blvd., Hayward,
California 94545, Diablo Systems, S.A.,,
Avenue de Fre 263, 1180 Brussels, Belgium,
or Mitsui & Company, Ltd., 2-1 Otemachi
1-Chome, Chiyoda-ku, Tokyo.

CIRCLE 24 ON INQUIRY CARD

Diablo

Diablo Systems, Incorporated
A Xerox Company

Diablo and XEROX® are trademarks
of XEROX CORPORATION
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The quickest way to find
anurseisto askan
LSI-11 microcomputer.

When GTE Sylvania was
looking to design the most
advanced computerized hos-
pital communications system
in the market, they looked no
further than our LSI-11.

The LSI-11 is the highest
performance, most software-
supported micro device you
can buy.

Which is why some people
think that the LSI-11 may be
justa bit too much.

Yet for lots of applications —
like Sylvania’s —anything less
than the LSI-11 isn’t really
enough.

GTE Sylvania’s System
Twenty-Oneis designed to
handle all nurse/patient com-
munications in a hospital
through one central operator
using a Sylvania-modified
Digital VI52 CRT terminal as a
Central Console. Theidea
behind itis to allow nurses
more time for nursing by free-
ing them from handling calls,
while making response to
requests faster and more
efficient.

The LSI-11 and its Dual Drive

Floppy Disc are used to store

personal patient information,
keep track of all patient
requests, set priorities, locate
nurses and aides, and generate
hard copy reports of all system
operations.

The reason Sylvania chose
the LSI-11 was simple — they
had to get to market fast.
According to Project Manager
Bill McClellan, “The LSI-11
saved us all the time it would
have taken to design our own
micro from chips. And to top it
off, we got a nationwide service
and spare parts network thrown
into the bargain.”

Since System Twenty-One
had to be extremely easy to use,
with the computer doing most
of the work, software develop-
ment was also an important
issue.

Bill cClellan, Poject Manager
at GTE Sylvania, Waltham, MA.

dlilg]iltiall
COMPONENTS
GROUP

CIRCLE 25 ON INQUIRY CARD

Bill McClellan comments:
“Thanks to the LSI-11’s RT-11
operating system, we were able
to do most application software
in FORTRAN, instead of the
assembly-level language other
micros require. This made for
faster, easier programming and
far simpler debugging.”

Inaddition, “When it came
to interfacing the new com-
puterized system to our existing
Nurse Call equipment, the
LSI-11's optional Serial I-O
card made the joba snap.”

To sum up, Bill McClellan
told us: “The LSI-11 gave us the
size and price of a micro, with
the power, the software, and
the backup of a full-blown OEM

The customer is always right.

For 600 pages of solid tech-
nical information, plus our new
brochure of microcomputer
case histories, “Why Anything
Less than the LSI-11 Wasn't
Enough for Me,” just call toll
free 800-225-9220 (in Mass.
617-481-7400, ext. 5144), or
write Digital Equipment
Corporation, One Iron Way,
Marlborough, MA 01752.
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ficient operation in a mixed environ-
ment of both online, transaction-ori-
ented network management and
batch-oriented multiprogramming ap-
plications. Compact logic circuits,
modular power supply, and high den-
sity memory are incorporated to pro-
vide powerful systems that require
one-third the floor space of earlier
models, and use less power.

Burroughs Corp, Detroit, MI 48232
incorporated in both systems an 1/0
subsystem which offers up to 24
channels. Each channel has its own
Data Link™ processor, which accepts
1/0 commands and executes them in-
dependently of the central processor,
thus providing the ability to control
large numbers of 1/0 channels with
only a minimum burden on the cen-
tral system. This enables the systems
to handle large data bases and quanti-
ties of terminal devices simultaneous-
ly with batch processing operations.

The systems are object-code com-
patible with large B 3800 and 4800
systems as well as earlier systems,
providing protection for user-program
investments. System software includes
the Master Control Program (mce),
which allocates and controls the sys-
tem’s total resources; Network Defini-
tion Language (npr) for simplified
data communications network design;
and Data Management Systems
(pms), which relieve the application
programmer of having to deal with
storage and retrieval of data.

A basic B 2810 has a cpu which
operates at 2 MHz and includes 125k
bytes of error-correcting Mos memory
(expandable to 500k bytes) with 667-
ns access time. Its 8-channel 1/0 sub-
system (expandable to 24 channels)
transfers data at up to 3M bytes/s.
cpu in the B 2815 operates at 3
MHz. Both are available in dual pro-
cessor configurations, and can operate
in dual processor environments with
processors in the 700 or 800 series.
Circle 143 on Inquiry Card

Bit Error Rate Monitor
Measures and Records
Link Performance

A bit error rate monitor developed at
the Naval Ocean Systems Center, San
Diego, CA 92152 provides continuous
online monitoring of link performance
in the Navy Satellite Fleet Broadcast
System. A general-purpose bit and
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BERM II, developed at Naval Ocean
Systems Center to monitor link per-
formance of satellite fleet broadcast
systems, uses p/ROMs to allow access
to “canned messages” and permit ob-
servation of bit and character errors
on LED display or directly from inte-
gral printer

block/character error recorder, BERM
1 is a second generation unit which
remains compatible with existing
BERM I units, but provides expanded
coding capabilities.

BERM 1 units incorporate a variety
of rates, sample sizes, and interface
functions; however, they are limited
to a single code, which is transmitted
and compared against a reference
code generated at the receive location,
yielding a bit error count. BERM 11
fulfills these same functions and pro-
vides a variety of other features which
enhance digital link performance
measurements.

Consisting of an electronics module
and a high speed printer module, the
single unit is suitable for mounting
on a shelf or standard ReTMA rack.
Incorporated are a wLEp display, di-
rectly readable paper printout, and
an output for a high speed tape per-
forator. The LEp display presents
either bit or block errors. The printer
records time of day, selected input
channel, sample size, bit errors, user
identification, receive rate, block size,
block errors, flag symbol, and other
selected data. All printout informa-
tion can be output to a high speed
tape punch. Five codes with corre-
sponding complements ranging from
15 to 2800 bits in length are provided.

Internal programmed roMs provide
capability to access an asci or Baudot
“canned” message. Message format
plus station identification (switch-se-
lectable) may be preprogrammed.
This permits measurement and re-
cording of link performance through
observation of bit and character er-
rors and/or the program teleprinter
printout. A balanced sequence code
can be accessed and results printed
out for system bias measurements.

In addition to recording normal bit
and block error data indexed with
real time, the unit will accept 12 BcD
inputs from auxiliary equipment, such
as s-D converters or digital voltmeters.
This permits key test parameters (eg,
vessel location, receiver acc values)
to be simultaneously included in the
recordings.

Switch-selectable TTL, RS-232, MIL
+6 Vdc, and 60/20-mA current loop
interfaces are incorporated. Duplex
operation is provided for standard
data rates from 75 to 9600 baud.
Superior receive bit tracking capa-
bility allows the unit to maintain syn-
chronization during prolonged signal
fading.

Built-in test equipment and test
modes for unit validation and mal-
function isolation permit a close to
100% integrity check of the entire
monitoring system. An internal trans-
mit code generator can be internally
or externally keyed and clocked. Re-
ceive electronics can be gated by a
receive modem and/or be turned on
or off by built-in sensing electronics,
permitting a maximum rate of data
collection when the link is active and
a standby mode when the link is in-
active. In addition to allowing simula-
tion or testing at the data set 1/0
ports, this capability permits opera-
tors to use operational lulls for link
quality tests.

Circle 144 on Inquiry Card

Portable Digital Tester
Identifies Malfunctions
To Simplify Service

The 851 digital tester is a lightweight,
portable, yet versatile tool that allows
first line service technicians to con-
centrate on the problem. In the unit,
Tektronix, Inc, PO Box 500, Beaver-
ton, OR 97077 has combined the
functions of a pmMM, a counter, pulse
width discriminators, and logic state
indicators on each of three channels,
to aid the technician in identifying
malfunctions. The technician attaches
the general-purpose probes, selects a
measurement function, and reads the
results directly from an autoranged
digital display.

When used with documented ser-
vice procedures, the 851 is an effective
tool for making a variety of measure-
ments—from checking line voltage to
counting transitions of a signal be-
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Now Norden
gives the

PDP-11/34M
a little brother:

the LSI-11M.

B

New militarized micro-
computer uses same software
as commercial LSI-11.
The LSI-11Mis afull-
scale, 16-bit micro-
computer and the
smallest computerin
the PDP-11M line.
Part ofanewfamily of
fully-militarized computers, it uses ex-
actly the same software as the com-
mercial LSI-11.

Combining Norden'’s experience in mili-
tary electronics with DIGITAL archi-
tecture and DIGITAL software, the
LSI-11M offers exceptional price/ per-
formance. This is a direct result of a rich
repertoire of over 400 instructions and
a low hardware cost.

Familiar features

plus militarized peripherals.
Available without chassis, the LSI-11M
comesasabx8.2x1"CPUmodule.
This module is available with 4K words
of resident semiconductor memory.
Further memory options in the form of
4K PROM and 16K and 32K core
modules are offered. Peripheral and

I/ O connections are accomplished
thru fully militarized serial and parallel
I/O modules. The LSI-11M also has a
real-time operating system (RT-11).
For more information, call or write
Director of Marketing, Computer
Products Center, Norden Division,
United Technologies Corporation,
Norwalk, Connecticut 06856; Telephone
(800) 243-5840 toll-free, or call

(203) 838-4471.

PDP-11 and LSI-11 are licensed trademarks of
Digital Equipment Corporation.

PDP data processing with
Norden military muscle.

NORDEN

\l// Division of
2
% UNITED
TECHNOLOGIES
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AMP ZIF connectors
stack up savings

S1oN |
are looking for.

y




Take our stacking zero insertion force connectors, for
example. They effectively reduce costs, not only because they
prevent board insertion damage but also because they
eliminate board routing, beveling, and gold card edge fingers.

Their stacking design permits high density, bus organized
packaging, eliminating backplanes and allowing shorter
electrical paths from board to board. And card cages are no
longer necessary. Add all these advantages and you can see
why AMP stacking z1F connectors are ideal for the new
generation of microprocessors, intelligent terminals, and
distributed processing systems.

There’s another important advantage, too. AMP technical
support. And it’s available even when your product is in early
development. In fact, that’s when we urge you to get us
involved. So you can take full advantage of the capabilities
and willingness of our people to help you find a better way

to increase your product’s effectiveness.

There are more benefits in AMP zIF stacking connectors:
Maintenance is simplified because every board is accessible
without the need for extender boards. Contacts are on .100”
grid spacing and feature the AMP Action Pin to reduce board
hole damage.

Why not get the complete story on our Zero Insertion Force
Stacking Connectors, as well as card edge types with
side-entry capability. Just call Customer Service at

(717) 564-0100. Or write AMP Incorporated,

Harrisburg, PA 17105.

AMP has a better way.

ARMP?

INCORPORATED

AU B et

" 1“ g 3 - e

i 3
“""“ il ll‘.'

AMP is a trademark of AMP Incorporated
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tween two defined events. The unit’s
autoranging 5-digit multimeter with
floating input measures ac and dc
voltage and resistance. Input signal
polarity is automatically checked and
displayed on the pMM. Measurements
are displayed directly in five decimal
digits with a sign and floating decimal
point. Range indicators show the
order of magnitude of the display. A
built-in 35-MHz counter allows gated
events, transition counts, duty factors,
and frequency ratios to be analyzed.

Combining functions of DMM,
counter, pulse width discrim-
inators, and logic state in-
dicators on three channels in
portable, simple to use unit,
Tektronix 851 allows service
. technician to concentrate on
problem to be solved

The three input channels are pro-
vided with a variable pulse-width
discriminator. Input filter control can
be set within a range of 50 to 300 ns;
pulses below the minimum will be
rejected. Logic state indicators on
each channel reveal signal activity
and invalid levels.

Dual-threshold input of channel A
reacts only to signal levels at or ex-
ceeding upper and lower limits, which
are fixed TTL levels or varied with
the —30 to 30 V range. Single input

Measurement display functions of port-
able 851 digital tester are selected us-
ing single multiposition switch. Color-
coded bands around its periphery dis-
tinguish functions involving three chan-
nels and identify them with related
threshold setting functions

threshold controls are provided on
channels B and C. Indicator lights in-
form the operator when signals are
above or below the set levels.
Measurement display functions are
controlled with a single multiposition
function switch. Color-coded bands
around the outside of the switch iden-
tify functions that involve channel A,
B, or C. Threshold setting functions
are color-coded to identify the ap-
plicable channel.
Circle 145 on Inquiry Card

Medium-Scale Computer
Systems Aimed At
Multiuser Requirements

Systems 115, 125, and 135, slanted
toward high performance, multiuser
requirements, incorporate technologi-
cal hardware extensions of the Series
100. Introduced by Harris Corp, Com-
puter Systems Div, 1200 Gateway
Dr, Fort Lauderdale, FL 33309, the
medium-scale systems feature a single-
board microprogrammed cpu, Mmos
memory with error correction, in-
creased 1/0 bandwidth, multiplexing
DMA channels, and communications
Processor.

Systems 115, designed for distrib-
uted processing applications that re-
quire multiuser concurrency, can satis-
fy the mixed processing needs of up
to eight (local or remote) terminal
users, while simultaneously communi-
cating with a large remote system. A
basic system includes 144k bytes of
Mos memory, 750k bytes of virtual
memory, system CRT, magnetic tape
unit, 10.8M-byte disc, cpu, and com-
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munications multiplexer. It can handle
tasks ranging from data base trans-
actions to scientific research.

Serving commercial and scientific
applications, the 125 includes 144k
bytes of mos memory, expandable
to 624k bytes. With 3M bytes of
virtual memory under the Vulcan op-
erating system, the system is capable
of supporting up to 32 terminal users,
while concurrently performing multi-
batch and remote job entry opera-
tions.

Largest and most powerful family
member, the System 135 has more
than 12M bytes of virtual memory,
and can support large data bases and
more than 50 terminal users. Main
memory is expandable from 384k to
768k bytes. A basic configuration in-
corporates 40M-byte disc with 1.2M-
byte/s transfer rate, communications
processor, system CRT, and magnetic
tape unit.

All systems include the Vulcan op-
erating system with seven language
processors. Vulcan can concurrently
support timesharing, multistream

batch, remote job entry, and real-
time operations.
Circle 146 on Inquiry Card

Militarized
Eclipse Computers
Under Development

Plans to include Data General’s
Eclipse® computers in their military
product line have been announced by
Rolm Corp, Mil-Spec Computer Div,
4900 Old Ironsides Dr, Santa Clara,
CA 95050. Initial deliveries will occur
in 1978.

Software to be offered with the
computers will include the top of the
line Eclipse data base management
system and the advanced operating
system. To further support sophisti-
cated applications, a line of mili-
tarized peripheral devices will be
made available.

Circle 147 on Inquiry Card
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Ramtek’s new

MICROGRAPHIC™ terminal
gives you color,
intelligence, graphics,

and alphanumerics

at a price

you can afford.

Here's great resolution and

Color and smarts ...,

-

of 512 elements by 256 lines in a termi-
nal that's easy to program to your

, t I t requirements.
No longer do you have to put

anymore.
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up with poor resolution in economy-
priced terminals. Ramtek gives you a
combination of true graphics —such as
vectors, conics, plots and bar charts —
and high-speed alphanumerics with a
high-resolution industrial-quality monitor.
You can choose two sets of 8 colors for
both graphics and alphanumerics. Dual
and split screen capability too, with all
the price/performance benefits of raster
scan technology. And the independent
alphanumeric refresh offers you single-
character addressability within a visible
matrix of 25 rows of 80 characters that

- are bright, crisp, sharp, and well defined.

The refresh memory also allows selec-
tive erase, modification, and update.

The MICROGRAPHIC terminal
is controlled by a powerful Z-80 micro-
processor with up to 28K bytes of PROM
and 16K bytes of RAM. Ramtek's control
software gives you TTY compatibility
and high-level graphic functions com-
manded by ASCII text strings. Choose
from an extensive list of options such as
additional serial I/O ports, alphanumeric
overlays, programmable fonts, and
packaged software.

Best of all, you'll find Ramtek
gives you an affordable price, depending
upon your individual requirements. Find
out more by contacting us. Were
Ramtek, 585 N. Mary Avenue, Sunny-
vale CA 94086. In a hurry? Pick up the
phone and call us at (408) 735-8400.
We'll tell you why you can afford color
- and smarts.

ramtek

Our Experience Shows
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You have a new friend.

You don’t have to pay a big name price for a universal product development lab. And, don’t let your fond-
ness for a certain chip lead you to a convenient but confining marriage. The inevitable divorce will be
costly and time consuming. If you want to develop products happily hereafter, move in with Futuredata.

Futuredata

systems are universal.

We can move you into multiple-
microprocessor-based product
development at half the cost.
With the largest selection of

powerful hardware, software and.

economical peripherals around.
With high speed disk or low cost
tape operating systems. With in-
circuit emulators for 8080, 6800,
and Z-80. With the universal
microcomputer that tackles every
job.

Only Futuredata

can move you in for $3850

No other microcomputer can
match the cost/performance
standards set by our MICRO-
SYSTEM/20 & 30 disk-based
systems and our MICROSYS-
TEMNO & 15 tape-based systems.
Each of these are complete
development systems with up to
56K memory, 960 character CRT,
ASCIl keyboard, two RS-232
serial ports, 8-bit parallel 1/O, real-
time clock, bootstrap in PROM, 8-
level vectored interrupts and
complete disk and tape operating
systems with monitor, debugger,
editor, assembler and utility.
*Domestic U.S.A. prices

SEE US AT WESCON, BOOTH NUMBER 1726

__________FUTUREDAIA COVIPUIER CORPORALION

The most complete spectrum
of economical systems.

Move in with our Dual 5” Mini
Floppy Disk System, our Dual 8”
Standard Floppy Disk System,
our uniqgue QUICKRUN™ 32K
Tape Operating System or our
new Universal Dual Development
System. No matter which you
choose, the savings will be
significant.

Only Futuredata

has QUICKRUN™
MICROSYSTEM/15 has the only
co-resident assembly and interac-
tive debugging system in the in-
dustry. With editor, assembler
and debugger/monitor all in
memory, things happen fast.
Assembly of a 1000 statement
program takes a mere 15 sec-
onds. At $5275; it’'s the most
cost-effective development tool
around.

Now the first Universal

Dual Development System.
Futuredata has combined two
separate memory / processor sys-

tems in one host computer. Mix
or match processors, disk or tape
operating systems in each half.
Put two development engineers
to work at full speed, simultane-
ously. You get two complete
systems in one and save nearly
$2000.

In-circuit emulation

and higher-level language.

We have in-circuit MICROEMU-
LATORS™ for 8080, 6800, Z-80,
Extended BASIC, line printers,
EPROM programmers, hardware,
software, documentation and a
rock-solid record for reliability.
So, let’s be friends!

30-day “Get Acquainted” offer.
Try one of our development
systems for 30 days at no risk.
For more information, write or
call Futuredata today.

Move into product development
with a new friend...

futuredata

11205 South La Cienega Boulevard -Los Angeles, CA 90045 +(213) 641-7700 TWX 910-328-7202

CIRCLE 29 ON INQUIRY CARD



| DIBITAL TECHNOLOGY REVIEW |

Add-On Memory System
Increases 370/158
Main Store to 16M Bytes

An add-on memory system, STOR/
158-4, increases main storage capacity
of IBM System/370 model 158 com-
puters to 16M bytes. The memory,
implemented by Cambridge Mem-
ories, Inc, 12 Crosby Dr, Bedford,
MA 01730, permits attachment of
16M bytes of storage to uniprocessor,
multiprocessor, or attached processor
versions of 158 model 1 or 3; this com-
pares with IBM limits of 4M and 6M
bytes for uniprocessor models 1 and
3, respectively, and 8M and 12M
bytes for multiprocessors 1 and 3.
According to the project engineer,
Steve Schwartz, implementation of
the system required simple extension
of the memory address field. “The
address bits have been there all
along.” Schwartz also pointed out that
IBM provides store protection, which
prevents unauthorized access to pro-
grams within multiprogramming sys-
tems up to a limit of 8M bytes. “To
accommodate our expanded system,
we designed a store protect card em-
ploying EcL random-access memory
devices.”
Circle 148 on Inquiry Card

Solderless Connector
Speeds Cable Assembly
in Field or Factory

Cables can be terminated in the field
to exact length without danger of
solder splash or bridging using the
157 series Micro-Pierce™ termination
system introduced by Amphenol
North America Div, Bunker Ramo
Corp, 900 Commerce Dr, Oak Brook,
IL 60521. Terminating a 25-pair
cable requires less than four minutes
using a specially designed field ter-
mination tool. An additional advan-
tage is that terminated wires can be
easily removed and replaced.

Heart of the connector system is
a terminal that provides a full four
points of contact. Each electrical con-
tact consists of insulation cutting sur-
face, transition area, and electrical
engaging surface. Electrical contact
during termination is made in a 3-step
process.

As the conductor is inserted, the
cutting surface of the terminal cuts
or shears the insulation; then, in the

50

Insulation Cutting
Surface \

Tnnsi!ion/

Area

L7 7777773

ONNNNN

Electrical Engaging
Surface

around contact points

Amphenol’'s Micro-Pierce termination system pro-
vides four points of contact to increase reliability
of each individual wire. As conductor is inserted,
cutting surface cuts the insulation; separation is
completed in the transition area, and electrical con-
tact is made at smooth curved engaging surface
where conductor is wiped clean and cold-flows

transition area, the insulation separa-
tion is completed. Host electrical con-
tact is made at the smooth, curved
engaging surface. As the bare wire
reaches the bottom of the engaging
area it is wiped clean and actually
cold flows around the contact points.

The wire is compressed with a force
of about 3 kg to a depth of approxi-
mately 0.002” x 0.0095” (0.05 x 0.24
cm) wide to conform to the size and
shape of the engaging surface. The
result is a relatively large, gas tight
contact area that is free of corrosion
and foreign material for maximum
electrical flow with low resistance.
While the conductor is compressed in-
to the terminal, the force acting on the
ductile wire is not great enough to
nick or cut it; this eliminates stress
points that would be susceptible to

damage from vibration or handling.
A strain relief built into a lock wire
channel in the dielectric holds and
supports each individual conductor,
and removes the point of stress from
the terminal area so that it is un-
affected by physical movement.

Connectors are offered in 14-, 24-,
36-, 50-, and 64-contact configura-
tions, and in rack and panel, cable
to panel, and cable to cable mounting
styles. Design features include a glass-
filled volax dielectric that is capable
of withstanding continuous tempera-
tures to 275°F (135°C) and cadmium
copper contacts with 30 pin (0.762
um) gold over copper flash plating.
Connectors are completely intermount-
able and intermateable with solder
equivalents to facilitate retrofits. [0
Circle 149 on Inquiry Card
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NOW DELIVERING

The 1602A
A lot more computer

in a smaller package

We've taken our proven and powerful 1602
(AN/UYK-19) and doubled the internal memory
to 64K, developed a single microprogrammed
CPU module, included space for seven |/O
interface boards and two RAM/ROM

slots, and value-engineered

the whole package into a
single 19% inch ATR
chassis. In the process
we trimmed off weight
and added a combined
Floating Point/Built-in
Test (BITE) capability. . .
plus a number of other options.

End result—You get a microprogrammed
military processor with a 150 to 250
nanosecond microcycle time that's

most economical in terms of size,

weight and memory require-
ments. And it's absolutely
compatible with your
previously developed
1602 software.

What we didn’t reduce
is our extensive set of
software, our quick

delivery and our S
world-wide Y

“That'sWhy We
Mil-Spec Compu

MIL-SPEC |
Computers

4900 Old Ironsides Drive, Santa Clara, CA 95050. (408) 988-2900. TWX 91 338-7350,

In Europe: 645 Hanau, Muehlistrasse 19, Germany, 06181 15011, TWX 418-4170.
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BRAND NEW MINICOMPUTERS
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Circle Reader Response No. 115

ComputerAutomation
NAKED MINIe Division

18651 Von Karman, Irvine, California 92713
Phone (714) 833-8830

©1977 Computer Automation, Inc
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Program Flexibility of Microprocessor-Controlled Elevators
Enables Easy System Modifications

How many passengers do elevators carry annually in the
United States? 40 billion? 50 billion? 60 billion? One
source says 54 billion; but since there is no way to
count all elevator riders, that number can only be an
estimate—even if based on careful studies. In any event,
the number is huge—considered on a world-wide basis
it becomes astronomical.

However, despite the large number of elevators in the
U.S., control systems for elevator banks or even individ-
ual elevators are not mass produced. Control require-
ments are so diverse that there can be no uniformity.
Speeds vary from as low as 25 to more than 1200 ft/
min (7.6 to 365 m/min). Lifting capability varies from
a few hundred pounds to several tons. Even duty cycles
differ: they range from only occasional to nearly con-
tinuous operation. In addition, the number of floors
served, locations and types of entrances, and indicator
patterns differ widely among various installations. Safety
ordinances and standards vary, too, depending on state
and local building codes.

Some commonality does exist in basic elevator motor
and door control units. Yet, most other control sub-
systems have historically been custom designed and im-
plemented with hardwired logic and electromechanical
relays. Large high rise elevator installations have re-
quired hundreds of relays housed in several large cabi-
nets (Fig 1), with resultant, inherent problems of main-
tenance.

One evident solution to this problem has been digital
computer control, but that sometimes resulted in added

Fig 1 Photo of hardwired control system cabinets for large
elevator installation. Hundreds of electromechanical relays
are required
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Fig 2 Diagram of CPU board in Montgomery Elevator
Co control system. National Semiconductor SC/MP
microprocessor serves as central controller with 256
words of scratchpad RAM

cost and did not always save appreciable space. Since
1973, however, Montgomery Elevator Co of Moline, Ill
has been designing elevator control systems using micro-
processors.

Originally this elevator manufacturer used Intel 4004
microprocessors in four field-test installations. Later, it
adopted 8-bit SC/MP microprocessors from National
Semiconductor Corp, 2900 Semiconductor Dr, Santa
Clara, CA 95051.

Fundamental Control Configuration

Internally, SC/MP is a programmable 8-bit parallel pro-
cessor implemented on a single 1c chip. It contains one
8-bit accumulator, four 16-bit pointer registers (one of
which is dedicated as the program counter), an 8-bit
status register, and an 8-bit extension register. Up to
4k bytes of memory can be accessed with its 12-bit
latched address bus output, and four extra address bits
are multiplexed and sent out on the data bus with the
address-ready strobe to attain full 16-bit addressing.

(Continued on p 60)
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New dimensions in logic...

Field Programmable Logic Arrays.
From Texas Instruments.

TI’s new S330 and S331 Schottky
TTL FPLAs open new dimensions
in logic design. They feature a
unique built-in capability for
multidimensional expansion of the
basic 12 input x 50 term x 6 output
organization. A flexible means for
achieving more efficient designs.

Automatic enable

A special circuit resides dormant
in TI's new FPLAs. Fuse a single
link and the FPLA turns “smart”.
Automatically enabling itself by
decoding true product terms. Re-
sult: Multidimensional expansion
to almost any size array. You ex-
pand variables, product terms, and
outputs. Without external compo-
nents, logic or control.

Efficient, flexible,
user programmable

Use these LSI FPLAs to replace
standard SSI and MSI logic func-
tions. To implement unique ran-
dom logic. To supplement PROMs.

They’re field programmable.
Using proven titanium-tungsten
fuse links for fast, low-voltage,
reliable programming. You can
“wire up” whatever combination
of AND, NAND, OR, NOR logic
that most precisely fits your de-
sign. Reducing design time. Pack-
age count. And cost.

20-pin Schottky TTL

With the S330 and S331, you get
the high performance of TI’s

C ?-\G* WREREY + WRRRE ~
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Schottky TTL. Typical delay time:
35ns. Typical enable time: 20ns.
They come in TI’s space-saving
20-pin plastic or ceramic packages.
For greater board density, greater
reliability, lower cost. In both com-
mercial and military applications.

Useful, economical

The SN54S/74S330 (3-state output)
and SN54S/74S331 (2500-ohm pass-
ive pullup output) are both avail-
able now at $9.00 for commercial
(plastic) versions (100 pieces).
Order today from your TI dis-
tributor. Or for more o
details, write Texas In-
struments Incorporated,
P.O. Box 5012, M/S 308,
Dallas, Texas 75222.

TEXAS INSTRUMENTS

(©1977 Texas Instruments Incorporated

INCORPORATED
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Not just the first 24 MB disk drive
—but every inch a champion.

Leading the field in the stretch to 24 MB disk
storage: Pertec’s D3400 Series. The first car-
tridge disk drives to double traditional 3-12 MB
capacities. .. without handicapping OEMs.

Meaning: we're not about to boost your data
payload by burdening you with expensive
penalties—in hard currency, or harder work.
Like controller redesign. Like interface snafu’s.
Like requiring special pre-recorded media.

No way.

Familiar technology. D3400 drives fit neatly
into Pertec’s most advanced disk product line,
D3000 —as members of a fast-access family
you've been living with right along. And com-
pletely interface compatible with standard indus-

try configurations. Ours and other manufacturers.

One unit: four platters. Available in front
or top load models, D3400 expands to 24 MB
through 3 fixed and 1 standard media-inter-
changeable cartridges. All with independent
write protection.

Easy installation and maintenance. This
24 MB disk drive looks just like any 3-12 MB
unit: same size, same rack space. And the same
exclusive Pertec hinge-mounting of PCBAs—

simplifies access to the electronics, reducing oper-

ational and service costs.

Champs in reliability. Each D3400 cartridge
disk drive has to meet the same tough criteria—
in production and on-line —that protects every
Pertec product, and every OEM investment.

In short, we're producing a bigger storage appe-
tite, but assuring you the same pre-tested, high
performance, field-proven drives that have made
Pertec the odds-on favorite with OEMs for years.

No-compromise service. One out of five
people in Pertec Computer Corporation is a
full-time contributor to the most comprehensive
OEM-support organization in the field today.

Sales service that expands and cost-optimizes
your configuration options: we’'ll help you target
in on the D3000 system that precisely meets
your specs—pick from 3 MB to 24 MB on
cartridge disk. And the same support goes for
our fixed and flexible disk drives—just ask.

Field service facilities are strategically
located throughout the world. Trouble-shooting
is as close as our toll-free 800 line —open for
business around the clock.

And it’s that kind of commitment that ranks
us today as the world’s largest independent
manufacturer of peripheral equipment.

O Please rush full information on Pertec’s 24 MB cartridge disk drives.
I [0 Send pricing information based on RFQ below, without obligation or cost. |
| Request for Quote |
I Platter Bit Send |
Cartridge Capacity Configu- Density Speed Model Quantity Date Specs
' Type (Megabytes) ration (bpi) (rpm) Number Required  Wanted Only I
| 5440 1500 D3461 |
I Top Load 24.0 QUAD 2200 2400 D3462 |
I 2315 1500 D3481 |
Front Load 24.0 QUAD 2200 2400 D3482
| |
I N