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Family pride.

Now there’s an advanced technology family of single board (2048 bytes) data buffer makes ““data- late” errors a thmg
controllers for DEC* computers from Western Peripherals—the of the past.The advanced technology ‘“‘micro-engine” allows
number one name in controllers. a complete track to be written on a single drive revolution.

The TC-131 (for PDP-11s*) is the first TM-11 emulating A measurable performance advantage for your PDP-11.

controller to combine PE and NRZ on one
standard hex board. It lets you mix 9-track,
PE, NRZ or dual density tape units in any
combination up to 125 ips. A 64 byte data
buffer allows installation at any point on the

unibus without consideration of NPR priority.

The TC-151 single board NRZI tape
controller interfaces any industry-standard
drive to the LSI-11* Add a dual width Phase
Encode Board for the same performance as
the TC-131.

The DC-231 accommodates up to
four SMD disc drives of 40 to 600 mb
each with RMO2 emulation. Its four sector

*Trade name of
Digital Equipment Corporation.

All three controllers are software com-
patible. All have self test. All are backed by
one of the best factory service organizations
in the business. And all can be delivered
in 30 days.

For more information, call or write
today: Western Peripherals Division,
Wespercorp, 14321 Myford Road, Tustin,
CA 92680, U.S.A. (714) 730-6250.

TWX: 910 595-1775. CABLE: WESPER

Number 1 in controllers for DEC
and Data General computers.

western peripherals™

Division of WESPERCORP
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Only one cbmﬁ“ggny has the

complete range of disks and
disk backup—Kennedy

That's right. Ask any other supplier of peripheral

products for system backup, and you'll find that some can
supply a disk, some can supply a cartridge recorder, others a
streaming transport. But none can supply the choice which
Kennedy can offer.

Kennedy is the only company that can offer an SMD
- compatible, 8” 40 MByte disk drive (Model 7300) and an 80

MByte 14” Winchester disk drive (Model 5380). To back them -

up, Kennedy has a %" cartridge recorder (Model 6450), and
Model 6809, 2" Data Streamer Tape Transport.

KENNEDY INTERNATIONAL INC.

U.K. and Scandinavia

g:Graw-;hll Houss v
oppenhangers Roal

Maldgr?headg

Berkshire SL6 2QL England

Tel: (0628) 73939

Telex: (851) 847871 KEN UKS G

KENNEDY INTERNATIONAL

Koningin Elisabethplein, 8

B-2700 Sint-Niklaas

Belgium

Tel: (031) 771962

Telex: 71870 KEN CO

Kennedy was the first to utilize the ¥4” 3M cartridge for disk
backup; Kennedy was the pioneer in Winchester disk
technology, and was a leader in developing a low cost
streaming tape drive.

All of these products were conceived and designed to meet the

need for reliable, low cost backup — for our systems or for any
other system.

Kennedy has always backed its products. That's why we're No. 1.

Call or write us about your problem.

We won't back off. :
KENNEDY

Subsidiary, Magnetics & Electronics Inc

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY
TWX 910-585-3249
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CROMIX FILE SYSTEM
/root diractory)

CROMIX"*— Cromemco’s outstanding

UNIX '—like operating system

CROMIX is just the kind of major
development you’ve come to expect
from Cromemco. After all, we’re
already well-known for the most
respected software in the microcom-
puter field.

And now we’ve come up with the in-
dustry’s first UNix-lookalike for
microcomputers. It’s a tried and proven
operating system. It's available on both
5 and 8" diskettes-for Cromemco
systems with 128K or more of memory.

Here are just some of the features you
get in this powerful Cromemco system:

® Multi-user and multi-tasking
capability

® Hierarchical directories

® Completely compatible file,
device, and interprocess 1/0O

® Extensive subsystem support

FILE SYSTEM

One of the important features of our
CROMIX is its file system comprised of
hierarchical directories. It's a tree struc-
ture of three types of files: data files,

*CROMIX is a trademark of Cromemco, Inc.
tUNIX is a trademark of Bell Telephone Laboratories

directories, and device files. File,
device, and interprocess 1/O are com-
patible among these file types (input and
output may be redirected inter-
changeably from and to any source or
destination).

The tree structure allows different
directories to be maintained for different
users or functions with no chance of
conflict.

PROTECTED FILES

Because of the hierarchical structure
of the file system, crROMIX maintains
separate ownership of every file and
directory. All files can thus be protected
from access by other users of the
system. In fact, each file is protected by
four separate access privileges in each
of the three user categories.

TREMENDOUS ADDRESS SPACE,
FAST ACCESS

The flexible file system and general-
ized disk structure of CROMIx give a disk
address space in excess of one gigabyte
per volume — file size is limited only by
available disk capacity.

Cromemco

Speed of access to disk files has also
been optimized. Average access speeds
far surpass any yet implemented on
microcomputers.

‘C’ COMPILER AVAILABLE, TOO

Cromemco offers a wide range of
languages that operate under CROMIx.
These include a high-level command
process language and extensive sub-
system support such as COBOL, FORTRAN
IV, RATFOR, LISP, and 32k and 16K BASICs.

There is even our highly-acclaimed
‘C’' compiler which allows a program-
mer fingertip access to CROMIX system
calls.

THE STANDARD O-S
FOR THE FUTURE

The power and breadth of its features
make CROMIx the standard for the next
generation of microcomputer operating
systems.

And yet it is available for a surprisingly
low $595.

The thing to do is to get all this
capability working for you now. Get in
touch with your Cromemco rep today.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400
Tomorrow’s computers today
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The reliability of CATV based wideband coaxial
local area bus networks is discussed from both
supply side and user side viewpoints. Failure
modes and design improvements to enhance net-
work availability are described

TECHNOLOGY REVIEW

DIGITAL CONTROL AND
AUTOMATION SYSTEMS
A low cost personal microcomputer has proven to

be an acceptable link in the development of fully
automatic process control of wood-drying kilns

CONFERENCES

WESCON/"81

A professional program that includes nearly 160
papers, many related to digital system design,

combines with extensive industrial exhibits for
Wescon's return to San Francisco

COMPCON FALL ’81

A realistic theme—Productivity: An Urgent
Priority—characterizes all portions of an im-
pressive listing of technical sessions in this semi-
annual conference

MICRO DATA STACK

Multiple microcomputers interface via program-
mable peripheral chips and bus transceivers to
achieve a 3-wire handshake protocol

AROUND THE IC LOOP

Implemented in small, high yield dies with 75% to
95% utilization, ISL gate arrays are capable of low
power Schottky speeds
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IN-CIRCUIT TESTING COMES OF AGE 117
by Douglas W. Raymond

Digital signature analysis techniques isolate most circuit board defects
by extending an analog philosophy

PARALLEL CHANNEL PROCESSING OVERLAPS DATA
ACQUISITION AND REDUCTION 127

by Thomas L. Clarke

Mailbox concept helps one program to direct several dedicated
microprocessors, speeding up data acquisition and reducing the need
for separate program or data memories

TOUCH-SENSITIVE SCREENS ENSURE
A USER FRIENDLY INTERFACE 135

by Henry H. Ng and Steven J. Puchkoff

Capacitance-sensing faceplate replaces keyboard, making cathode ray
tube a versatile input device

CHOOSING OPTIMAL MICROPROCESSOR CLOCK FREQUENCY
MINIMIZES POWER CONSUMPTION 138

by Naveen J. Tangri

Efficient use of low power WAIT mode requires a careful choice of
CMOS microprocessor clock rate

ADJUSTABLE MONITOR FLAGS VALID POWER LEVEL 146
by John C. Roth
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The designers
choice for

MULTIBUS

compatible data

acquisitiony
systems.

The ADAC 700 series of
data acquisition systems plug
directly into the same card cage
as computers from Intel and National.
Mounted on a single PC board, the 700
series includes both high and low level
analog to digital systems and DAC boards.

710 Series Low Level A/D

B Withstands common mode voltage to 250 V

W Digitizes outputs from bridges, thermocouples, and
other low level transducers

B Gain amplifier with system cold junction compensation
can be programmed channel to channel

M 8 or 16 differential inputs per card

M 12 bit resolution

735 Series High Level A/D

M 16 to 64 single ended or pseudo differential inputs

B Jumper selectable for 8, 16 or 32 differential analog inputs

M 12 bit high speed analog to digital converter

M Up to 2 channels of 12 bit digital to analog converters

B Bus interface includes software choice of programmers
control or interrupt

735 DAC Series

B Up to 4 channels of 12 bit DACs

B 2 scope/recorder per control circuit

M 8 discrete digital outputs with 8 current sinks
M 8 discrete digital inputs

Send for full technical data to:

CORPORATION
70 Tower Office Park « Woburn, MA 01801, 617-935-6668
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~ ONEQUAD+ONE DUAL
PROVIDES NRZI AND PE
FOR LSI-11 AND PDP-11

Get more from your LSI-11 and
PDP-11 by putting less into it! It’s
possible, with Dataram’s dual-density
DEC®-compatible tape controllers that
offer an amazingly efficient packaging
approach.

For NRZI operation (LSI-11 or
PDP-11), a single quad board from
Dataram is all that’s needed. For phase
encoded mode, the simple addition of

the dual-size PE board, anywhere in
the LSI-11 or PDP-11 backplane,
makes it possible. Packaging flexibility
that allows you to optimize your DEC
configuration.

Dataram’s T03/T04/T34 family,
summarized in the chart below, offers
the widest array of DEC-compatible
tape controllers available today.

T03 2 DUALS
TO4 1

and 1

T04 1 QUAD

.

QUAD
DUAL

T34 1

EDEIL (T34 1QIADL gy

QUAD
DUAL

SO ?‘?O\%%%“‘
Nbﬂ\ : POP \'\!Aé'(

The T04/T34 controllers, utilizing an
integral 16-bit bipolar microprocessor,
provide speed capability to handle up
to 1600 BPI at 125ips. And they
require only +5.0VDC.

Less power. Less space. Less cost.
That’s a lot of less...and it adds up to
more performance for your DEC-based
system. From Dataram.

DEC, LSI-11, and PDP are registered trademarks
of Digital Equipment Corporation.

DATARAM
CORPORATION
Princeton Road

Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542

Canada: Ahearn & Soper Ltd., 416-245-4848 e Finland: Systek OY, (80) 73 72 33  France: YREL, (01) 956 81 42 ¢
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 e Iltaly: ESE s.r .. 02/607 3626 ® Netherlands: Technitron b.v., (020) 45 87 55 e
Sweden: M. Stenhardt AB, (08) 739 00 50 » Switzerland: ADCOMP AG, 01/730 48 48 ¢ United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 e
West Germany: O E M -Elektronik GmbH, 07 11-79 80 47 ® Yugoslavia: Institut “Jozef Stefan”, 263-261 e Australia/New Zealand: Anderson Digital Equipment, (03) 543-2077
India: Infosystems Private Limited. 79281 ¢ Israel: Minix Computers & Systems Ltd., 03-298783 e Japan: Matsushita Electric Trading Co . Ltd.. 06 (282) 5111
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AUG 31-SEPT 1—Software Mgmt, The 57
Park Plaza, Boston, Mass. INFORMATION:
EFDPMA Confs, Dept SMC, PO Box
91295, Los Angeles, CA 90009. Tel:
213/670-2973

SEPT 9—NECOM ’'81, Marriott Hotel,
Newton, Mass. INFORMATION: Margo
Landrum, Norm De Nardi Enterprises, Suite
204, 289 S San Antonio Rd, Los Altos,
CA 94022. Tel: 415/941-8440

SEPT 10-13—Midwest Computer Show,
McCormick Place, Chicago, Ill. INFORMA-
TION: The Nat’l Computer Shows, 824
Boylston St, Chestnut Hil, MA 02167.
Tel: 617/739-2000

SEPT 14, 0CT 1, 0CT 27, AND OCT 29—
Invitational Computer Confs: Newton,
Mass; Minneapolis, Minn; Valley Forge,
Pa; AND Washington, DC, area. INFOR-
MATION: B. J. Johnson & Assocs, Inc,
2503 Eastbluff Dr, Suite 203, Newport
Beach, CA 92660. Tel: 714/644-6037

SEPT 14-18—-COMPCON FALL ‘81,
Capital Hilton Hotel, Washington, DC. IN-
FORMATION: Harry Hayman, IEEE Com-
puter Society, PO Box 639, Silver Spring,
MD 20901. Tel: 301/589-3386

SEPT 15-17—WESCON ‘81, Brooks Hall
and Civic Auditorium, San Francisco, Calif.
INFORMATION: Dale Litherland, Electronic
Conventions inc, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 213/772-2965

SEPT 24-27 —Mid-Atlantic Computer
Show, DC Armory, Washington, DC. IN-
FORMATION: The Nat’| Computer Shows,
824 Boylston St, Chestnut Hil, MA
02167. Tel: 617/739-2000

OCT 5-8—Electronics Test and Measure-
ment Conf, Hyatt Regency, Chicago, Il
INFORMATION: Dona Atwood, Registrar,
Electronics Test and Measurement Conf,
1050 Commonwealth Ave, Boston, MA
02215. Tel: 617/232-5470

OCT 12-14—Conf on Local Computer
Networks, Hilton Inn, Minneapolis, Minn.
INFORMATION: Dr Abe Franck, Gen'l
Chm, UCC, U of Minnesota, 227 Ex-
perimental Engineering, 208 Union St SE,
Minneapolis, MN 55455

OCT 12-16—India Industrial Exhibition,
Atlanta, Ga. INFORMATION: Alan Isacson,
A. B. Isacson Assocs, Inc, 331 Park Ave
S, New York, NY 10010. Tel:
212/475-1771

OCT 15-18—Northeast Computer Show,
Hynes Auditorium, Boston, Mass. INFOR-
MATION: The Nat’'l Computer Shows, 824
Boylston St, Chestnut Hil, MA 02167.
Tel: 617/739-2000

OCT 19-20—ACM Sym on the Impact of
Small Computer Systems (Sigsmall),
Orlando, Fla. INFORMATION: S. Ron
Oliver, The MITRE Corp, 433 N Circle Dr,
Colorado Springs, CO 80908. Tel:
303/471-0102

OCT 28-29—Western Computer Show,
Calgary, Alberta. INFORMATION: Laurie
Whitsed, Computing Equipment Assoc, 55
Bloor St W, Suite 1201, Toronto, Ontario
M4W 3K2, Canada

OCT 29-NOV 1-—Southeast Computer
Show, Atlanta Civic Ctr, Atlanta, Ga. IN-
FORMATION: The Nat’l Computer Shows,
824 Boylston St, Chestnut Hill, MA
02167. Tel: 617/739-2000

NOV 5, 12, AND 17 —Invitational Com-
puter Confs, Amsterdam, The Nether-
lands; Paris, France; AND Milan, Italy. IN-
FORMATION: B. J. Johnson & Assocs,
Inc, 2503 Eastbluff Dr, Suite 203,
Newport Beach, CA 92660. Tel:
714/644-6037

NOV 9-11—ACM ‘81 (Assoc for Com-
puting Machinery Conf and Expo),
Bonaventure Hotel, Los Angeles, Calif. IN-
FORMATION: ACM ‘81 Conf Info, PO Box
24059, Village Station, Los Angeles, CA
90024

NOV 9-12—Isratech ‘81, Binyanei
Ha'ooma Conv Ctr, Jerusalem, Israel. IN-
FORMATION: Joan Leavitt, Ruder & Finn,
1225 19th St NW, Suite 270, Washing-
ton, DC 20036. Tel: 202/466-7800

NOV 9-13—IECI ‘81 (Internat’l Conf and
Exhibit on Industrial, Control, and In-
strumentation Applications of Mini- and
Microcomputers), Hyatt Regency Hotel,
San Francisco, Calif. INFORMATION:
LeRoy Bushart, FMC, 328 Brokaw Rd,
Santa Clara, ‘CA - 95051.  Tel:
408/289-3871

NOV 10-12—Interface West ‘81, Los
Angeles Conv Ctr, Los Angeles, Calif. IN-
FORMATION: The Interface Group, 160
Speen St, Framingham, MA 01701. Tel:
617/879-4502

NOV 11-12—ECSG (Electronic Connector
Study Group) Sym, Franklin Plaza,
Philadelphia, Pa. INFORMATION: Jim Plet-
cher, Amp, Inc, Harrisburg, PA 17105.
Tel: 717/780-8857

NOV 19-22—-COMDEX ‘81, Las Vegas
Conv Ctr, Las Vegas, Nev. INFORMA-
TION: The Interface Group, 160 Speen St,
Framingham, MA 01701. Tel:
617/879-4502

DEC 15-19—Gulf Computer Exhibition,
Dubai Internat’l Trade Ctr, Dubai, U.A.E.
INFORMATION: Seymour House, 17
Waterloo PI, London SEIY 4AR, England.
Tel: 01/930-3881; OR Trade Ctr Mgmt
Co, PO Box 9292, Dubai, U.A.E., Tel:
472200

SEPT 14-16—Standard Architecture, In-
terface, and Protocols, New York Hilton
Hotel, New York, NY. INFORMATION:
McGraw-Hill Conf Ctr, 1221 Ave of the
Americas, Suite 3677, New York, NY
10020. Tel: 212/997-3928

SEPT 17-18 AND 21-22 (dates tentative)
AND SEPT 22-25-—Design/Testing of
Computer Devices per FCC Docket
20780; Product Safety Stds for Electronic
Equipment; AND How to Meet VDE and
emi Requirements for Computer and Other
Electronic Devices, Chicago, Ill; Boston,
Mass; AND Philadelphia, Pa. INFORMA-
TION: Leonard Levin, R and B Enterprises,
1050 Colwell Ln, Conshohocken, PA
19428. Tel: 215/828-6236

OCT 6-7, NOV 2-3, AND NOV 5-6—
Computing Applications in Engineering,
Boston, Mass; Dallas, Tex; and Houston,
Tex. INFORMATION: Educational Pro-
grams Mgr, Engineering Systems Group,
MR1-1/M75, Digital Equipment Corp, 200
Forest St, Marlboro, MA 01752

OCT 13-15 AND NOV 17-19—Under-
standing and Using Computer Graphics,
New York, NY, AND Atlanta, Ga. INFOR-
MATION: Bob Sanzo, Dir of Marketing,
Frost & Sullivan, Inc, 106 Fulton St, New
York, NY 10038. Tel: 212/233-1080

SEPT 23-25 —Digital Control, Holiday Inn,
Newton, Mass; AND SEPT 28-30 AND
OCT 26-28—Error Correcting and Detect-
ing Codes, Holiday Inn, Palo Alto, Calif,

AND Arlington, Va. INFORMATION:
Hellman Assocs, 299 S California Ave,
Palo Alto, CA 94306. Tel: 415/328-4091

SEPT-NOV —Courses concerning emc,
emi, and rfi, various cities and dates. IN-
FORMATION: Don White Consultants, Inc,
PO Box D, Gainesville, VA 22065. Tel:
703/347-0030

SEPT-DEC — Microprocessor Software,
Hardware, and Interfacing; Computer
Graphics; Hands-on Pascal Workshop;
AND Distributed Processing, various cities
and dates. INFORMATION: Cassie Mason,
Integrated Computer Systems, Inc, 3304
Pico Blvd, PO Box 5339, Santa Monica,
CA 90405. Tel: 213/450-2060
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)SD 880 can integrate .
‘a VT103 Intelligent .

For your LSI-11 or PDP®-11,
bigger isn’t better when it
comes to disk storage.

DEC® designs great CPUs. But
if you want 7.8 megabytes of disk
storage, they give it to you in two
ungainly boxes 21 inches high. Data
Systems Design gives you one
compact package 5' inches high,
with an ultra-reliable 7.8 megabyte
winchester drive and a 0.5 megabyte
single-sided (or 1 megabyte double-
sided) floppy for |/0 and integral
backup, plus on-board diagnostics
and lots of extras.

A superb buy—the DSD 880
DEC-compatible Winchester/
Floppy Disk System.

Offering far better value than
RX02 and RLO1 combos or dual-RLO1
or -RLO2 disk drives, the DSD 880
provides more megabytes per buck
than any DEC alternative. And you

“save in other ways.

- Terminal containing an LSI-11/23
to form a complete, powerful
table-top microcomputer.

_ You deserve better
disk storage than you get from DEC.

Less rack space means lower
cabinetry costs.

The DSD 880 interfaces require
70% less backplane space than
similar DEC configurations.

The HyperDiagnostics™ panel and
comprehensive library of micropro-
grammed routines, in conjunction
with Data Systems Design’'s Rapid
Module Exchange™ program and
HyperService™ service contracts,
deliver more uptime for less than half
the cost of a DEC service contract.

Fully compatible three ways.
DSD 880 is hardware compatible.

And it integrates with any DEC LSI-11

or PDP-11 computer-based system.

It's software compatible. You can
use RT-11 or RSX-11 operating sys-
tems with RLO1 (winchester) and
RX02 (floppy) handlers without modi-
fication. The DSD 880 runs all appli-
cable DEC diagnostics and utilities.

And it's media compatible. Its
floppies utilize DEC double-density or
IBM single-density formats.

Want to know more? For full
technical details, write Data Systems
Design, 2241 Lundy Avenue, San
Jose, CA 95131, or call the sales office
nearest you..

DA ems

The Intelligent Alternative to DEC Disk Systems

United States: Western Region (408) 727-3163; Eastern Region (617) 769-7620. International Sales: Australia: Melbourne 03/543-2077, Sydney 02/848-8533: Canada 416/625-1907:
Denmark 01/83 34 00: Finland 90/88 50 11: France 03/956 81 42: Israel 03/298783; Italy 02/4047648:; Japan: Osaka 06/323-1707; Netherlands 020/45 87 55: New Zealand 4/693-008:
Norway 02/78 94 60: Sweden 08/38 03 70: Switzerland 01/730 48 48; United Kingdom 01/207-1717; West Germany and Austria 089/1204-0.

" HyperDiagnostics. HyperService and Rapid Module Exchange are trademarks of Data Systems Design.®ﬂ£l‘. and PDP are registered trademarks of Digital Equipment Corporation.
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The most powerful general purpose logic analyzer

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

Fast, accurate software
debugging.

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

_ Sophisticated disassembly firm-

the years ahead.

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

100 MHz high-speed
hardware analysis.

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

Call now for a free demo.
See for yourself why the K101-D is
a breakthrough in logic analyzers
for the years ahead. For a demon-
stration or a copy of our detailed

product

brochure, write Gould

Inc., Biomation Operation, 4600
Old Ironsides Drive, Santa Clara,
CA 95050. For fastest response,

call 408-988-6800.

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

1Y

A N

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

for easy reading.

=

| - I S
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In 4K CMOS RAMs,

Harris Sefs

The Standard.

Harris introduced the first 4K
CMOS RAM in 1977...two years
before the competition...and we are
still, by far, the largest U.S.
supplier: Setting the standard
with our HM-6504/4K X 1 and
HM-6514/1K X 4 devices.

Today, Harris offers you the
industry’s largest selection of 4K
CMOS RAMs. In a variety of
commercial, industrial and military
grades. With plastic, cerdip, chip
and leadless chip carrier package
options. Access time: 300 ns.
Standby current: 50 pA.

These are all immediately
available to you. Today.

Put the Harris competitive edge
to work in your systems designs.
Call the Harris Hot Line:
1-800-528-6050, Ext. 455 for
Authorized Distributor or
Expedited Literature Service. Or
write: Harris Corporation,
Semiconductor Digital Products
Division, P.O. Box 883, Melbourne,
FL 32901.

Harris Technology... Your Competitive Edge

T HARRIS




DO YOU
REALIZE WHY
THE OTHER
32-BIT
COMPUTER

COMPANIES ARE
SHOWING OFF
THEIR
HARDWARE?




world have SNA, RCX70
(3270),RJE80 (2780/3780)
and HASP II. And you can run
in the X.25 world or SNA world.
" Or both at the same time. For the
first time in this industry.
DATA MANAGEMENT.

Here again you have a choice.
If you're after productivity, you have
our CODASY L-compliant, DG/
DBMS software with design and
development aids. Or our INFOS®

[I file management software.

TRANSACTION
PROCESSING.

We've given our Transaction
Processing Management Software
(TPMS) a strongly interactive
design/development capability.
Sophisticated security feat-

ures. And simple recovery
procedures. And it’s fully
integrated with both
COBOL and PL/I.And

for ultra-high- speed data
entry, there's DATA-
PREP® key- to-disc
software.

APPLICATIONS

DEVELOPMENT

PRESENTING '
MV/8000
SOFTWARE.

You're looking at the biggest
library of 32-bit computer software
in the business.

We point this out not to un-
derplay the hardware of our total
ECLIPSE MV/8000™ system,
but because every industry observer
we've heard is saying that software
has become even more important
than hardware.

And in this regard, we
have some very important
software.

We have made it
easier for application de-
signers to design, pro-
grammers to program.

And users to use.

We have made it
compatible with our
existing software.
And flexible enough
to work whatever
way you like to

work. LANGUAGES.
Wherever All seven of the
worldwide stand- most popular lang-

ards exist, ‘ uages. All 32-bit.
we’ve followed All to industry
them. (We're standards (where
even peacefully co-% industry standards
existing with [BM’s exist). All user-
standards.) friendly, interactive.
We've made our PRODUCT-
software friendly, interactive. Every IVITY AIDS.

software product you'll need for com- §
mercial, scientific or communications
applications development is here.

This 1s where you can
affect the bottom line most. With our full
line of user-friendly, interactive aids.

And ready to go. Including an automatic COBOL. pro-
SYSTEMS RESOURCE gram generator. TRENDVIEW™
MANAGEMENT. interactive business graphics software.

Word processing. Database inquiry
and a source level language debugger.

Data General AOS/VS is
the most advanced 32-bit operat-

ing system in the world. Period. With a Command Language that is FINALLY. THE ECLIPSE MV/8000 HARDWARE.
the same for both batch and interactive processing. A HELP com- If, after reading all this information about MV/8000 software
mand. A Sysgen so interactive you dOI!" even have to look at the doc- you are disturbed to find nothing about the ECLIPSE MV/8000
umentation. Resource_ Usage Accounting and Security. systems hardware, write us at ISD Marketing Communications,
Not added on. Built in. Data General, 4400 Computer Drive, Westboro, MA 01580.
COMMUNICATIONS. We will even include some very impressive four color photo-

Those who prefer working in the world of international standards  graphy of our 32-bit hardware. Just like you see on all the other
can use our X.25 XODIAC™ networking. Those who want IBM’s  pages of this publication.

¢»DataGeneral

ECLIPSE MV/8000, XODIAC, and TRENDVIEW are trademarks, INFOS and DATAPRERP are registered trademarks of Data General Corporation.
© 1981, Data General Corporation.
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A Season for Change

As fall approaches, the leaves on the trees
will not be the only things changing. After
considerable study and a summer spent in
redesign, CD will be sporting a brand new
face starting next month.

The first, and most obvious, change will be
the cover. Changes in the cover design will
give us an even more unique look than our |
adoption of computer generated covers did
about a year ago. The second, and next most |
apparent, change will be user oriented revisions to the table of corntents, which
will make it a lot easier and quicker to find everything in CD.

Next month’s issue will add a section called “Up Front”—a collection of late
breaking product and news releases, received as close as 3 days before we go to
press. Since we are going to be moving quite a few things around to match our new
table of contents design, the September “Up Front” will also contain a short in-
troduction on how to find your way around the new CD. The interior layout of the
editorial material is also undergoing a metamorphosis. This, however, will not
become apparent until the October issue and will not be completed until
November. This interior redesign is aimed at making our material easier to read
and helping you to locate articles and product information.

In short, we are redesigning CD cover to cover in order to give you a more
readable and useful product. We hope you will enjoy it and that CD will become an
even more valuable part of your monthly technical reading.

Following up on my request in July’s editorial for prospective contributors to
CD, we are instituting, beginning now, a program through which we can recognize
the best submitted technical article each month. See page 114 for the announce-
ment and the list of winners for January, February, and March.

Saul B. Dinman
Editor
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« CAD/CAM

* Business
Graphics

e Imaging

¢ Animation

* Process Control

* Motorola
MC68000
16-bit processor

» Multi-tasking
operating system

e Languages

supported » Scientific

include C,  Graphic Arts
PASCAL « Demography
and BASIC » Cartography

» Mass storage
devices up to 10MB

» 19" CRT
* 1024 x 768
high resolution _
color graphics « CGC 7900 prices
* 256 simul- start at $19,995.
taneously
displayable * Call toll-free
colors 1-800-241-9467.

MOST POWERFUL
USE OF COLOR.

— ——Chromatics

The World’s Most Colorful Computer Company.

Chromatics, Inc./2558 Mountain Industrial Boulevard/Tucker, GA 30084/ Telephone: 404/493-7000/ TWX: 810/766-8099
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TEK 7D02 LOGIC ANALYZER

The solution to your
problems.

Now. A logic analyzer made ex-
pressly for microprocessor-based
design.

The Tektronix 7D02.

An instrument that provides solu-
tions instead of compounding prob-
lems. That cuts design time and
improves cost-effectiveness.

Look at just a few examples:

Design Problem: Adapting your
logic analyzer to work with a specific
processor.

7D02 Solution: Just plug the uP-
specific 7D02 probe directly into the
prototype microprocessor socket
and press START. Acquired data is
immediately disassembled and
displayed in your processor’s own
mnemonics.

Design Problem: Sorting error-
related data from other program flow.
7D02 Solution: Programmable data
and clock qualification filters the
data and stores only information
pertinent to the problem.

Design Problem: Relating hard-
ware activity to program flow.
7D02 Solution: State and timing
sections are included in a single
logic analyzer, with each section
able to trigger or qualify data
acquisition by the other.

Design Problem: Monitoring I/0O
activity on the system bus.

7D02 Solution: Acquire both syn-
chronous and asynchronous data
through interactive triggering to
examine both slides of an 1/0
transaction.

Copyright © 1981, Tektronix, Inc. 960-1

The logic analyzer for

Design Problem: Tracking program
flow through non-sequential
algorithms with conditional branches
to pinpoint an error.

*TO

previous
| part

To next
part of program V

<
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-
-
-
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—
-—
-
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-
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7D02 Solution: The 7D02 can
monitor multiple events and condi-
tionally branch as part of its trigger or
data qualification sequence. As a
result, it can detect an error condition
anywhere in your program flow.
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microprocessor-based design.

7D02. The solution.

No matter how you look at it, the
7D02 has what you need for faster,
more efficient microprocessor-
based design.

A series of probe modules adapt the
7D02 to major 8-bit and 16-bit pro-
cessors, both now and in the future.
There's also a general purpose
probe for use with microprocessors
not specifically supported today. It
may also be used like a conventional
logic analyzer for troubleshooting
the peripheral elements of the sys-
tem you're designing.

You can have up to 52 channels of
synchronous data acquisition, of
which 8 channels can be used to
acquire asynchronous data at
speeds to 50 MHz for timing
analysis.

Data acquisition resources include
four word recognizers and two in-
teractive counters that can be reset
onthe fly. Also several modes of both
data and clock qualification.

You gettwo levels of glitch triggering
with a resolution of 5 ns, and a sepa-
rate glitch memory. Plus separate
acquisition and reference memories
for quick data comparisons.

And all the 7D02's resources are
quickly and clearly configurable
through a simple user language.
One that lets you trigger right on a
problem instead of around it. Mini-
mum programming input yields
maximum insight into your proto-
type's software and hardware
activity.

Tektronix will support all popular mi-
croprocessors with the 7D02 Logic
Analyzer. The following support is
now available.

8-BIT 16-BIT
8080 1802 8086
8085 8031 8088
Z80 8039/8035 Z8001
6800 8048/8049 Z8002
6802/6808 8051 68000
6809/6809E 8748 9900 TMS/SBP
6502 8751

6801/6803

For more information on the 7D02,
contact your Tek Sales Engineer or
call us toll-free. 1-800-547-6711.

You’ll wonder how you ever
designed without it.

For further information, contact:

U.S.A., Asia, Australia, Central & South
America, Japan

Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

Phone: 800/547-6711

Oregon only 800/452-6773

Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix International, Inc
European Marketing Centre
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Canada

Tektronix Canada Inc
P.O. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

Tektronix

COMMITTED TO EXCELLENCE
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Reliability/Availability of
Wideband Local Communication
Networks

D. G. Willard

The MITRE Corporation
Bedford, MA 01730

The adolescent multimode broadband bus network
technology provides operational benefits in local net-
works that are not possible with conventional com-
munication methods. The very architecture of these
systems, however, increases the risk of major conse-
quences when single components fail. Happily, the
architecture also provides an opportunity to im-
plement comprehensive monitoring and control pro-
cedures at moderate cost. Recognizing potential
failure modes, redesigning components to increase
reliability, and incorporating certain monitor and
control functions will result in a network that pro-
vides improved services with higher reliability than
can be achieved with conventional communications
alternatives.

Local area multimode bus networks can be
thought of as consisting of two major system seg-
ments: the wideband medium (‘‘cable plant’’) on
which subscriber signals are exchanged, and the
devices (‘‘using subsystems’’) that interface sub-
scriber equipment to the medium (Fig 1). Reliability
of the bus network depends on the reliability of the
individual components of these segments. Network
availability, in turn, depends on the identification
and repair procedures used to rectify failures.

Cable Plant Equipment: Failure Analysis

The community antenna television (CATV) cable
plant that supports communication signals is usually
implemented as tree, star, or a combination of these
two basic architectures. Subscribers are effectively
connected in parallel for the purpose of retrieving
signals from and introducing signals to the network.
Consequently, if a portion of the cable plant
degrades, a large number of subscribers can be cut
off from the network.

Among the major failure modes is a conductive
short between center conductor and shield of the

OUTBOUND SIGNAL PATH

'

CABLE
PLANT

r
73

INBOUND SIGNAL PATH

4t O

USING L00P

SUBSYSTEM OR SUBSCRIBER SUBSCRIBER
REPEATERS EQUIPMENT EQUIPMENT
Fig 1 Network segments. Wideband distributed

communication network consists of cable plant seg-
ment (either single- or dual-cable) and using sub-
systems (distributed subscriber equipment and cen-
trally located signal processing devices)

coaxial system. This is usually caused by direct shorts
on the cable itself, but can be caused by failures in
cable components such as taps, amplifiers, and split-
ters. Not only are the radio frequency (rf) signals
prohibited from passing such a short circuit, but
because 60-Hz ac is multiplexed onto the cable to
power amplifiers, an increased load is drawn from
the power supplies. Because commercial practice pro-
vides each power supply with overload protection,
the ac is either reduced or totally removed.

Fault isolation is difficult under these conditions,
since signal tracing techniques are ineffective on
coaxial systems; reflectometer processes cannot be
employed because the amplifiers are one-way devices
for a single frequency. Amplifiers are also made in-
operative by the lack of power. The isolation process
is made more difficult; large segments of the cable
plant are inoperative because many amplifiers are
serviced by one power supply. Cable open circuits are
similarly difficult to identify and to locate. They do
not tend to pull down other segments of the other-
wise properly operating cable plant, however, since
power supplies are not overloaded.

Cable amplifiers are generally the only active com-
ponents in the cable signal path and, as such, are
primary contributors to the failure rate of local area
CATV networks. Measured mean time between failure
(MTBF) figures of 50 years have permitted one manu-
facturer recently to guarantee 20-year MTBFS. Ex-
perience has indicated, however, that amplifier
failures are not evenly distributed. Failures tend to be
bunched into the early (infant mortality) and late (old
age) portions of the useful (guaranteed) lifetime.
Although architectural design can minimize the ef-
fect of single-amplifier failures, many applications
would suffer serious consequences if even a portion
of the network became inoperative.

(continued on page 20)
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Partial cable failure occurs when a component
degrades or some function becomes less than fully
operational. An example is the interference caused by
extraneous rf signals and/or noise injected into the
medium. These signals can ingress through flaws or
failures in the coaxial shielding integrity from strong
external fields, or they can be produced within the
network. The cable plant is a linearly amplified
analog medium in which out-of-specification stresses
can produce undesired signals. These extraneous
signals can interfere directly with acceptable signal
detection and themselves contribute to additional
system stress. Loose connections, poor solder joints
and other intermittents, as well as unstable
amplifiers—all can generate noise that will be pro-
pagated throughout the network.

Cable Plant Reliability Improvements

Fuses of appropriate value should be inserted
throughout the cable plant so that those nearest a
short will open. This action removes overload from
the power supply and severs the segment of plant that
includes the failure. Cable splitters that include pro-
visions for power fusing and satisfy the fusing needs
of most cable plant designs are available. This pro-
cess permits the rest of the plant to continue in ser-
vice but provides no direct indication of the occur-
rence or location of the shorting fault. Cable com-
ponents can also fail ““open,” but in that case only
the affected cable segment becomes inoperative.
Both short and open component failure cases can
be automatically identified and isolated with a pilot
monitoring subsystem. The basic function of the
pilot monitoring process is to loop signals sequen-
tially through selected portions of the cable plant
while measuring each returned signal level. If a

OUTBOUND CABLE >
T f
1

TAP FREQUENCY
CONTROLLER GENERATOR
1 ADDRESSABLE
TAP(S)
PILOT
RECEIVER “,

|
& f INBOUND CABLE ‘

N

Fig 2 Basic pilot monitoring subsystem.
Tap controller located at cable head end
causes each remote addressable tap to
close, looping only pilot frequency back to
head end. Pilot receiver provides measure-
ment of looped signal amplitude to con-
troller for determination of abnormal opera-
tion in each branch of cable plant

= /
B

PILOT TAP 1 TAP 2 FAILURE. (R

PROCESSOR
|
|
/ {
<1 |

o R
Fig 3 Cable fault isolation. Pilot processor can determine
that cable fault has occurred and that it is located be-

tween tap 2 and tap 3 locations, since taps 1 and 2 pro-
duce normal looped-back pilot amplitudes

Y _

returned signal is not within tolerance, the integrity
of the associated branch is suspect.

In its simplest form, pilot monitoring uses a set of
commercially available addressable taps with pilot
passing filters. The tap controller and pilot receiver
are located at the head end of a 2-cable network, as
shown in Fig 2. The controller issues a ‘‘close’’ com-
mand to a specific tap and then accepts an amplitude
reading from the receiver; this reading is compared
with a stored value of expected amplitude. An alert is
generated if that value is not within tolerance. The
controller then issues an ‘‘open”’ command to that
tap, and a new measurement is made to ensure suc-
cessful opening. The cycle then repeats for each of
the other taps in the system.

Different forms of pilot monitoring are possible
for other cable configurations. If the pilot monitor-
ing process is applied to a single-cable network, for
instance, frequency conversion is required at each tap
location. Conversion can be accomplished by fre-
quency translation, a receiver/transmitter combina-
tion, or more exotic circuitry.

Automatic processing of data from strategically
placed taps can isolate a cable fault to any resolution
desired. As an example, Fig 3 illustrates a failure on a
2-cable network between taps 2 and 3 that would be ;
indicated by a successful loop through taps 1 and 2, ||
but an unsuccessful loop through tap 3.

Redundancy is a technique that can be used to
minimize the effect of amplifier failures. Inline
amplifiers can be effectively paralleled in such a way
that the failure of one will reduce the net gain by only
6 dB. Properly implemented, the pilot monitoring
subsystem just described can identify which amplifier
location has suffered the failure. Replacement of the
failed unit can then be effected without disrupting
the network. Since the pilot subsystem also identifies

(continued on page 22)
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the KEPCO/TDK families....

of high quality, reliable switch-mode power supplies

the SINGLE OUTPUT a-c - d-c switcher family

the TRIPLE OUTPUT
(3-regulator) a-c - d-c family
Also available in this family are
triple-output 75W (*) d-c to d-c

converters and a group of 10W
dual-output models

30W 75W 75W * 150W

the SINGLE OUTPUT
d-c - d-c converter

family for 12V, 24V,

48V or 110V

[ S O O o u‘."

30W 50W 100W 225W

the QUAD OUTPUT (single regulator) open frame switcher family

Each family is available in a variety of the most popular volt-ampere
combinations. Many models have UL recognition and CSA Certifica-

KEpCD/TDK tion. All are thoroughly tested and burned in for 48 hours to ensure

. .we take pride! delivery to you of the most reliable power supply you can buy. The
members of these four New York families are available to you off-the-

shelf, from Flushing, New York.

K E p C D® For complete specifications, write Dept. DGF-79

461-7000 » TWX #710-582-2631 « Cable: KEPCOPOWER NEWYORK

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 USA. + (212)
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If you have
magnetic tape
needs for:

B PDP-11/LSI-141
B Data General
B GA 16/440

B HP 1000, 3000 or desktop
B Fluke 1720A or 2240C

l NOVA .
B 11-990

IDT 1050 series

B Tektronix GPIB

I IEEE 488

H RS-232-C

B Intel Multibus

B 8-bit Parallel

B Datum/Wangco
... or others

IDT 3000 series

IDT Provides The
Right Tape System

IDT subsystems give you many important
advantages, including:

Wide Selection — Choose from nine IDT 1050
models with 7 or 9-track -inch tape reels, plus
twelve IDT 3000 models with -inch tape cartridges
Superior Design — Get sophistication plus
reliability, ensured by self-test firmware . . .

MTBF specifications of 8000 hours

Numerous Options — Select built-in formatter/
controller for data formatting (ANSI, ECMA, IBM-
compatible), plug-in interfacing, and control of
four tape subsystems

Dedicated Configurations — Satisfy OEM, mini-
micro or one-of-a-kind requirements

Get all the facts on your
IDT tape subsystem. Call
today . . . or write Gary
Pyles, Marketing
Manager at IDT
Corporate.

IDT Corporate

4060 Morena Bivd.
San Diego, CA 92147
(714) 270-3990

IDT East

(201) 825-7640

SR (BT T

We've got it all %‘IP’\‘%(R\ATIVE
on tape TECHNOLOGY
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and isolates other forms of degradation, it is recom-
mended that the pilot monitoring function be im-
plemented in parallel amplifier installations. How-
ever, there is a commercial line of amplifiers that
responds to an interrogation signal with a status
message transmission. This technique has merit for
installations that do not plan to include the pilot
monitoring function, but do require rapid identifica-
tion of amplifier degradation.

An alternate routing technique can be used to cir-
cumvent a single-component failure. If a parallel
path is provided with appropriate switching, the
alternative path can be selected to pass signals
around the primary path when it becomes in- |
operative.

Shielding integrity of the cable plant and spectrum
utilization can both be determined by a low resolu- |
tion, automatic frequency stepped rf amplitude
monitor. Each quantum of the spectrum can be com-
pared with stored values of expected signal levels and
appropriate alarms generated for unexpected
measurements. Such measurements indicate either
unauthorized use of bandwidth or the ingression of
external signals. Ingression suggests a break in cable :
integrity, which also permits signal egression. |

Subscriber Interface Equipment: Failure Analysis

A properly designed and maintained CATV based
cable plant provides a highly reliable and benign en-
vironment for the distribution of signals in a local
area network. The high signal to noise ratio (S/N) per-
mits high quality analog and low error rate digital
signal propagation. Consequently, classic noise
associated errors are not a problem in cable based
networks. Other problems exist, however.

One digital subsystem that may use the cable net-
work forms a common-channel time division bus on
which all intersubscriber communications are ex-
changed. Several of these buses may exist simultan-
eously in the larger facilities; each bus has a different
rf channel frequency assignment. The following
discussion is limited to this class of service.

Common-channel buses are subject to channel
jamming. Extraneous inband signals can seriously |
disrupt traffic flow. The interfering signal can be in-
troduced by either of two mechanisms: improper |
operation of one of the subsystem subscriber units, |
or unrelated signals from other network participants |
or external sources. If the signal is strong enough, it
will mask transmissions desired at the subscriber ;
receivers. Interfering signals at normal levels will |
confuse the receivers and may be misinterpreted as
legitimate transmissions.

Little if any effect is felt by the other bus par-
ticipants if a subscriber is unable to insert a transmit
signal onto the channel. Such a condition can occur if
the transmit cable connection, the rf modulator, or

(continued on page 27)
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processing and small business systems.

are nUW plaln And that can translate into a significant prod-

uct advantage. If you make the effort to include
tu SEB. data encryption in your next design.
Fact is, implementation’s never been easier.
Or more cost-effective. Thanks to Western Digital’s
WD 2001 data encryption device.
Based on the NBS Data Encryption
Algorithm, our.compact WD 2001 is
a single-chip solution that delivers full
NBS certification, a 1.3 Mb/s throughput
rate and can be bus or hardware controlled.
It's also available for immediate delivery.
, So contact Western Digital for your own
J - set of WD 2001 specs. And all the latest on our
k CryptoPrimer™ development kit.
There's more profit in seeing things our way.

WESTERN DIGITA

/ g N

Telecommunications Division, 2445 McCabe Way, Irvine, CA 92714, (714) 557-3550
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The daisywheel leader

re-invents daisywheel printing.

Our new SPRINT 7™ and 9 lines of daisywh\eel
printers and terminals allow you to abandon
dot-matrix printing for reliable, letter-quality type at
the best price-performance in the business.

How does Qume do it? Simplified mechanics, condensed electronics

and our exclusive MicroDrive™ — the most simple, durable and accurate print
mechanism in the history of daisywheel printing. Available in several RO

and KSR models, the SPRINT 7 and 9 feature Qume’s traditional high perfor-
mance, with 35, 45 and 55 CPS speeds. The SPRINT 7 printer line is backed by
Qumes unparalleled OEM support programs, while the SPRINT 9 terminal
line is fully serviced nationwide by G.E. Of course, we offer complete accessories

)




and supplies, including the i
highest capacity ribbons and over B
100 different printwheels. L

You may be surprised— but Qume also oy

builds the gentlest and most reliable 54" and 8"
double-sided floppy disk drives. We're proud that we've installed more two- 51ded
8" drives than any other manufacturer.

At Qume, we build and back our products knowing that our name and reputation

depend on their quality. For more information,
call or write Qume (408) 942-4000. 2350 u me
Qume Drive, San Jose, Ca. 95131. ®

A Subsidiary of ITT
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‘ hat’s what is incredibly ntﬁesting about
_-being here and now. What takes peoples’

breath away/in Sciencéﬁibﬂon fantasy is my
!

~ laboratory réality.‘ ¢

roleas Technical Director at ITT DCD,

‘”‘“wm“%mw
yinterest in voice processing

research, directingiexploration in voice
recognition theory. We are finding ways to
teach computers to Understand human
speech, designing computers that will
hear, understand and thlk back. The near
future holds the potential for voice data
entry and command which expands
human control capability beyond man-
ual limitations.

“It’s this kind of excitement that | find at
ITT DCD, the determination to explore
and invent, and the financing to make it
happen. An idea gets backed all the
way to production...in my case, not
only do | have the ideas, but wheniit
becomes a manufactured reality it will
talk to me.

“It takes a great company to get
behind ideas the way/ITT does. The
willingness to take a'chance and,
once taken, to follow through. That
kind of belief in research has to be
what the future is made of.

“Everyone asks how | could
leave California for ITT. DCD in
Nutley, New Jersey. Yes, | grew
up in San Diego and moved my
life east. At first, all my deci-
sions had to do with staying—
college in California, jobs.in
California—but with I} ==
DCD'’s great offer, | ptut my
surfboard in storage and

took off for the East Coast.

“Nutley is only 20 minutes
from midtown Manhattan-—
and I've always been fascin-
ated by Greenwich Village.

Where engineers

An equal opportunity employer M/F

B@b2, (201) 284-2551

erelcome.

iy " a2 Y A "
The location of JTT.offers every option-—. -
mountains, farms and the famous Jersey

shore, but | wént for The Big Apple.
I guess | have a*w\ha!'(gess for capuccino

and street poets,”. .. ..
N £ el el o
r 7~v~
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If you want to align your career with

a company that'looks forideas and
backs them all the'way to reality, con-
_  sider ITT DCD. We have openin?s
, !Ef,of”gegreed engineering/scientific
: %'i professionals at all levels of expe-
‘ ‘1 | = rience in the following areas:

>OMMAND & CONTROL
e COMMUNICATIONS
MESSAGE / CIRCUIT
SWITCHING

VOICE /SIGNAL

4 PROCESSING

- Hardware
Systems Design

- Software
Systems Design

» Systems Analysis
* Programming

ITT DCD offers excellent
, salaries and a compre-
hensive benefits package that
y'would be difficult to duplicate.
Beyond medical, dental and life,
we offer a superior. system of educa-
tional support which encourages
%cqu‘isitlg"ﬁ of qr;‘idlt§ 'il;dy,.aﬂy;gced
_degrees on our time atour expe ?
g~ Relocation isja'ﬁniher-arég‘
- extraordinary effort on ITT-DCD’s part.
“'We ease your mi’GVe;bz;cﬂordinat’lﬁg.: $4
all phases through our.in-house =~
relocation specialist. Please call or |
send resume to our-Directorof
Professional Placement.’

ITT

492 River Road, Nutley, New Jersey 07110

DEFENSE . .
COMMUNICATIONS
DIVISION
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HEAD SUBSCRIBER | | SUBSCRIBER | [ SUBSCRIBER
END UNIT 1 UNIT 2 UNIT 3

Fig4 Listen-before/listen-while-talk digital com-
munication bus network. Units intercommunicate
by transmitting onto inbound (lower) channe| and
listening on outbound (upper) channel. These
channels are connected (looped) at cable head
end. Channel is timeshared among units by
unslotted contention protocol in which each unit
determines as best it can that channel is unoc-
cupied before starting its transmission (listen-
before-talk) and monitors its own transmission
for errors and/or contention collisions (listen-
while-talk). When collision is detected, each unit
involved will invoke retransmission and schedule
it after pseudorandom time. In adaptive systems
arithmetic mean of this time is chosen as function
of collision rate, either by individual unit or by
central authority

CABLE

the control logic fails. However, serious malfunc-
tions can occur if the receive process fails at a
subscriber. System timing and the general informa-
tion necessary for the channel sharing protocol will
become unavailable. A subscribing device operating
without full receiving capability can issue signals ‘‘in
the blind,” which will cause severe interference to
other traffic on the timeshared channel.

In adaptive bus subsystems, signals received in
error can produce effects that last longer than the
signals themselves. An example of an adaptive sub-
system is the listen-before/listen-while-talk bus, in
which the mean random backoff parameter is deter-
mined as a function of signal collision rate. (See
Fig 4.) An error producing interference signal burst
can create a large queue of users attempting random
delay retransmissions through the collision avoidance
process. If it is not carefully implemented, the adap-
tive backoff parameter protocol can prolong the ef-
fects of such a burst.

Bus subscriber units can also develop problems in
which distorted operation occurs without full failure.
Distorted transmissions can affect all receivers. Such
transmissions sometimes result in messages that are
not accepted and require retransmission; or they may
result in messages that are accepted but are misinter-
preted, depending on the strength of the error detec-
tion process. Degraded receptions, on the other
hand, will also cause missed or misinterpreted
messages, but generally at the malfunctioning unit
only. These degraded subscriber units have the

potential to indirectly cause an unnecessary increase
(continued on page 28)

x 1e benefits of a conventional dry
cell plus high output (up to 200 amps
discharge from our 5Ah cell) over a wide
range of discharge rates. Hundreds of
deep discharge and thousands of shal-

low discharge cycles.

Get all the details. Send the Reader
Service card for our comprehensive in-
formation packet. Or write: Gates Energy
Products, Inc., 1050 S. Broadway, Denver,

CO 80217. Phone (303) 744-4806. co8
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in channel loading because of retransmission at-
tempts that can, in turn, seriously impair subsystem
throughput and end to end delay.

Another condition that can completely block com-
munications is a failure at the cable head end loca-
tion. Since all inbound signals are looped by one or
more devices to the outbound path at the head end,
most head end failures impede traffic from all sub-
scriber locations equally. Some head end configura-
tions provide a simple wideband loop, others use
band limited filters, while others employ repeaters of
various complexities. In most installations, either the
wideband loop or several active repeaters are
employed. Seldom is a single repeater used, since the
wideband nature of the medium is usually exploited
to propagate various signals simultaneously.
Although a wideband loop failure interrupts all ser-
vices, it is unlikely to occur; thus, in the long run, the
wideband loop is less likely to cause problems. On
the other hand, a failure of one in a complex of
repeaters will affect only its associated channel or
subset of channels, but is more likely to fail unless
special design precautions are implemented.

Subscriber Interface Reliability Improvements

Buses that contain an inherent monitoring and con-
trol capability, such as polling and dynamically
assigned slots, can obtain information about the con-
nectivity and technical welfare of each subscribing
unit as part of the network control function. (See
Fig 5.) Additional technical information can be ob-
tained by interrogating and measuring individual
elements.

In contrast, a central network control that can
serve as technical control is not available in a
distributed control bus system. (See Fig 6.) Some in-
formation on the status of the subscriber units can be
obtained by passive traffic monitoring. However,
full technical monitoring and control requires addi-

3 ¥

CONTROL SUBSCRIBER SUBSCRIBER SUBSCRIBER
CENTER UNIT 1 UNIT 2 UNIT 3

| 28R B

Fig 5 Centralized control network. Here subscriber
units exchange information with or through control
center. Polling or slotted buses are two such pro-
tocols. As byproduct, control center is aware of much
of health and welfare of each subscriber unit and
hence of that of network

]

28

TS 3

SUBSCRIBER SUBSCRIBER SUBSCRIBER
UNIT 1 UNIT 2 UNIT 3
Fig 6 Distributed control network.

Subscriber units coordinate exchange of in-
formation among themselves without cen-
tral control authority. Each unit has only
parochial view of network health and
welfare

tional communications and measurement to ascertain
whether minimal functions are being performed. In
this class of distributed control bus, it is recom-
mended that a periodic status message be issued by
each subscriber unit—either automatically or in
response to a poll—independent of but containing in-
formation about other types of transmission. This
report should provide information pertinent to the
unit’s operation since the last such report. A special
facility must then monitor these messages and per-
form the technical control function.

Analysis of status messages from individual sub-
scriber units permits the technical monitoring and
control facility to judge an appropriate random
backoff parameter that is based on the current opera-
tion of the complete bus. Continuous modification
of the parameter can be broadcast to each subscriber
unit as required. This global view is preferred, since
an individual unit can modify its parameter based
only on a limited view of the bus; consequently, the
unit must modify its parameter conservatively.

In both centralized and distributed network con-
trol buses, measurements should be made on the
quality of the rf signal. It is important to anticipate
the degradation in both a subscribing unit’s modu-
lator and demodulator. Specialized rf measurement
devices provide this data to the technical control
facility. Measurement of the transmitted signal from
each subscriber unit can be made at any location in
the network. Such measurements are nearly useless,
of course, unless they can be associated with specific
transmitters. One method is to have the measurement
device perform this association (ie, digital address
decoding). Alternatively, the rf measurement infor-
mation can be provided to status message intercep-
tion circuits, where the association will be based on
arrival time.

Indirect measurement of each receiver’s perfor-
mance at the subscriber units can also be im-
plemented in the above configuration. The technical
control processor can issue cyclic interrogations of
each subscriber unit to which a specific response will

(continued on page 30)
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Now! Raycorder |i

A Digital Cassette Recorder
That Thinks For Itself

Raymond Engineering's new Raycorder || Model 6440
digital cassette recorder utilizes the latest microproces-
sor technology to provide a new standard of excellence
for the '80's at a low, low price.

The only moving parts on the Model 6440 are the two
reel motors. A unique digital-processor-
based servo controls the reel motors to pro-
vide constant tape speed and uniform tape
tension, regardless of the amount of tape
on either reel. Tension is also precisely con-
trolled during starting and stopping.

While engineers will appreciate its per-

formance and reliability, users will appreciate the ease of
cassette loading and removal.

Adding the advanced technology of Raycorder Il to its
previous achievements, Raymond leads again in digital
cassette recorder design!!

Ask for free literature on the Raycorder |l.

Raycorder Products Division
@Raymond Engineering Inc.

217 Smith Street

Middletown, Connecticut 06457

(203) 632-1000
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be issued. If a known rf signal from technical control
is progressively perturbated, an operation range can
be determined over which the subject receiver per-
forms properly.

To prevent a subscriber unit from transmitting in-
| advertently because its receiving circuitry is not func-
| tioning, the design could include a transmit inhibit
function. One method would be to make each unit
ascertain that it can hear its status message clearly;
otherwise, all other types of transmission will be pro-
hibited. To prevent abnormally long transmissions
when the subscriber control logic fails in that mode,
each modulator can include a ‘‘dead-man’’ switch to
provide an inhibiting function.

Technical Control Considerations

The dichotomy of too little or too much information
applies to technical control systems as well as to other
forms of monitoring. When the system is performing
properly, simple indication of that fact is required.
An alert condition calls for a straightforward in-
dicator. However, how the specific cause for alert is
presented is critical to successful maintenance. A
system that presents only the fact of alert can be
designed, but a better system would present the pro-
cess or logic by which the alert decision was made.

| R&D Computer Systems

Data Acquisition & Control Systems

16 to 256 ch.; Programmable gain;
12, 14, or 16 bit; 30 to 125 KHz; Voltage/
cufrrent output; Stepping motor control

8086 16 Bit Micro Systems

31 MByte Winchester Drives
256 KByte Memory Boards

Real Time Video Digitization Systems

31 MByte Winchester

(other mass memories avail.)

Reliable

Versatile
Economical
Industrial Quality

Board level products also available.

TECMAR, INC.
(216) 464-7410

Cleveland, OH. 44122

EC I F-lxi-)

23600 Mercantile Road ®
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The best system design would process all alerts for
correlation and present a probable cause.

As an example of these three levels, assume that a
cable pilot monitoring function identifies a major
cable severance. The simplest system would indicate
only that there was a problem on the cable plant. A
more complicated design would list all addressable
tap locations that report the amplitude of the looped
pilot to be low. The best design would determine
that, since all out-of-tolerance levels were at the noise
level and the locations were all in one building, prob-
able cause for the failure was a break in the cable
plant at the building interface.

In a similar manner, the well-designed technical
control process would analyze the fact that the ampli-
tude of all status messages on the digital bus had been |
reduced by 4 dB, and indicate the probable cause asa |
degradation either of a head end cable amplifier or of |
the amplitude measurement device itself. Analysis |
algorithms must be formulated to provide detailed |
backup information for maintenance personnel. |

The technical control facility should not be de-
signed as an integral part of normal systems opera-
tions. That is, the complete system of cable plant and |
using subsystems must continue to function even if |
technical control is not active. As an example, in a
digital bus design that incorporates a centralized
adaptive retransmission backoff parameter, each
subscriber interface unit must incorporate a fail-safe
fallback parameter to be invoked if no such value is
received from the central technical control facility.
Such design permits the introduction of technical
control during any phase of the system’s lifetime,
and permits modifications to tailor the functions to
specific needs.

A single computer based technical control facility
is more economical to implement than separate com-
puters for each subsystem. A single-processor con-
figuration is possible if the technical control func-
tions are not built into the subsystem or designed to
be time critical. Design should allocate the processing |
power among the subsystems as necessary. The i
single-processor configuration can also coordinate
and exchange information among individual
technical control processes for different subsystems,
readily permitting probable cause analysis. For ex-
ample, probable cause analysis can associate loss of
pilot looping with absence of subscriber unit status
messages to report the status of a specific section of
the network. :

Please rate the value of this article to you by
circling the appropriate number in the ‘‘Editorial
Score Box’’ on the Inquiry Card.

Low 721

High 719 Average 720
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A 50-watt switching power supply for
50 bucks? What a value! Especially
when you realize it's a Panasonic.
Simple, compact, lightweight con-
struction...and famous Panasonic
quality control, for dependable, stable
operation, hour after hour, day
after day.

Our J Series 50-watt switchers are
designed for high efficiency and high
frequency operation (50 KHz).

All components are modularized
in one printed circuit board.

And we’ll even make the switcher |
available without a case, if that’s what

Now try finding these specs at a buck a watt elsewhere:
= INPUT VOLTAGE:

AC 98-132 Vrms, 1® or DC 140-180V

= OUTPUT VOLTAGE REGULATION:

Line: within 0.5% for full input voltage range
Load: less than 0.5% from 0-100% of rated
output current
= DIFFERENTIAL RIPPLE & NOISE:

Less than 0.5% plus 75 mV of output voltage
peak to peak value

= TEMPERATURE DRIFT: Within 0.5%

= ADJUSTABLE RANGE OF OUTPUT VOLTAGE:
+10% or over
To find out more about the “buck a watt”

value of our J Series switching power sup-

your design requires. \ \ iy plies, write or call today: Panasonic Company
; . i “ 'z  Electronic Components Division, One Pana-

Panasonic dares you
to find a better ‘
SOW switchin ,
power supply value.

anasonic

just slightly ahead of our time
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Broadband coaxial local area network supports
multimode communications over 50-mile range

ELECTRONIC

SURVEILLANCE

MAIL
DISC
DRIVE
TELETYPE
MAINFRAME
CPU WORD
COMPUTER PROCESSOR
DAX DAX
FIRE
CABLENET r AND WATCH
EXECUTIVE 1 l
MINI VIDEO [—- v MAEJ';(E;'EEAYENT
COMPUTER CAMERA MONITOR
PRINTER Ir PHONE e
SECURITY
DAX DAX MONITOR MINI-
; <570 10 MILES (8 T0 16 km) COMHUTER
{TERMINAIION ] [

DAX

CAMERA

PRINTER

RJE

Idealized CableNet configuration. Universal general purpose communications medium
broadband coaxial cable supports such applications as computers, word processors,
data terminals, TV monitors, and energy management systems. Broadband cable of-
fers capacity 50 times that of conventional baseband systems

RIE

Using a single broadband coaxial cable
as the transmission medium,
CableNet™ supports over 16,000
devices operating at data rates to 64k
bits/s while using only 8% of the cable’s
total bandwidth. The remaining band-
width is available for such additional
concurrent applications as voice, video,
or other data transmission. The system,
recently introduced by Amdax Corp,
160 Wilbur Pl, Bohemia, NY 11716,
comes in two versions for operation at
7M- or 14M-bit/s channel transfer rates,
respectively.

Both versions support asynchronous
and bisynchronous communications at
full- or half-duplex modes between all
computers and data terminal equipment
using standard serial interfaces. SDLC/
HDLC is also supported to provide IBM
compatibility. Access to the cable
medium is determined via time division

32

multiple access (TDMA) reservation.
Devices on the system may be 50 mi
(80 km) apart. The system automatically
provides speed and protocol conversion
to accommodate communications be-
tween dissimilar computers and peri-
pheral devices.

The network is composed of four
basic hardware components: CableNet
Executive, Data Exchange (DAX) inter-
face units, broadband coaxial cable, and
standard CATV taps and connectors.

Placed at the head end of the system,
the Executive controls communications
between the devices connected to the
cable, and all communications on the
system pass through it. Data are sent in
packet format from connected devices to
the Executive in the ‘‘reverse’’ direction
at low frequency (5.75 to 106 MHz), and
the Executive retransmits the packet in
the high frequency (160 to 300 MHz)

“forward’’ direction for distribution
throughout the entire network. The Ex-
ecutive automatically adjusts the level of
every network device’s transmitter as
well as the levels of any newly added
devices.

The system uses the properties of
propagation speed and distance from the
Executive to place all devices equidistant
from the controller if viewed in the time
domain. A process called ‘‘ranging’’
automatically performs all calculations
required for the logical topology during
initialization or when a device is added
to the network. This enables an almost
unlimited number of network topolo-
gies. In the initialization procedure, the
Executive also establishes transmission
delay times for every active device in the
network. The controller can be supplied
in a redundant configuration with
another Executive and a switchover unit
as a hot standby.

DAX interface unit is placed between
user terminal equipment and the cable
network. Each DAX has four digital in-
terface ports; three connect to user
devices at data rates up to 19.2k bits/s,
and the fourth is configured for diag-
nostic functions. An rf interface con-
nects to the system trunk via a coaxial
drop cable. Because of the variety of
available data terminal equipment and
the number of associated variable
parameters, each DAX port is configured
for the specific user devices it will ser-
vice. The parameters, called default
parameters, are stored in nonvolatile
memory within the interface unit and
can be changed by entering a command
sequence through the diagnostic port.
No operator control of DAX units is re-
quired since all parameters are set during
network configuration. Logical ad-
dresses and a physical address are
assigned to each DAX by software. The
DAX receives all transmissions from the
Executive and decodes all packets, but
responds only to those packets that bear
its addresses.

The system uses standard CATV con-
nectors, taps, amplifiers, and broad-
band coaxial cable that have been used
by the cable television industry for many
years.
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Build your own DEC

- system w1th CRDS...

MF-211

10%" Enclosure
for LSI 11/23
System with built-
in RX02 equivalent
floppy disk system.
Available with or
without processor
and memory.

FD-311

RX02 equivalent
dual floppy system,
single or double
sided. Includes
bootstrap loader,
self-tester, for-
matter and diag-
nostic diskette.

With CRDS, you can configure your
own DEC system and be assured of
complete software compatibility. Each
of the above systems is provided

with slides for rack mounting or can
be used in desk top applications.

All DEC LSI 11 based modules and
associated software packages are
available through CRDS, if desired.

Attractive Packaging

Careful attention is given the CRDS
repertoire of enclosures in assuring
you an attractive yet comfortable
blending of product in the DEC
environment.

HD-11/T

20.8 Megabyte
Winchester disk

to 4 RLO1 units.
Optional cartridge
tape backup.

MB-211

5Y%" enclosure
with 8 quad slot
backplane. Front
panel console
with switches for
Enable/Halt,
Boot/Init and Line
Time Clock.

Significant Savings

Flexibility of procurement plus
attractive OEM schedules allows you
to optimize dollar savings in config-
uring your CRDS system. Use the
time tested technique. Compare.

Warranty and Maintenance

A 90 day warranty is offered with your
CRDS system. In the event of mal-
function, by use of provided diagnos-
tic routines, the defective submodule
is normally found within minutes.
After verification with the CRDS
Maintenance Department, a replace-
ment for your defective module will
be promptly forwarded.

software equivalent -

Complete software compatlbll ity
at a savings!

Call or write for a com-
prehensive literature
package and prices.

Charles River Data Systems, Inc. 4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523
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WITH ON-CHIP RAM.

/.-

TS THE IDEAL 8BIT st e
ANALOG INPUT PORT e e e g L L
With our new AD7581 hooked up to your uP. With all this capability, the AD7581 is amazingly

reading analog input data from any of eight cost-effective at only $13.90 in100's. For more
channels is as easy as reading data from a RAM information about our smart new AD/581, con-
location. That's exactly how it works! The tact Doug Grant or Don Travers at (617) 935-5565,

AD7581 combines an 8-channel multiplexer, a or write Analog Devices, Inc., P.O. BOx 280,
complete 8-bit successive approximation A/D Norwood, MA 02062.

converter, a dual-port RAM, and all the neces-
sary logic on a single CMOS chip.

IT ENDS THE HASSLE
OF "HANDSHAKING”

Because our AD7581 continuously performs
seguential conversions on each channel, you
eliminate the software overhead of selecting
an input channel, issuing a convert command,
waiting for the conversion to finish, and finally
reading and storing the data. The internal DMA
logic takes care of everything, freeing up your
wP from these time-consuming data acquisi-
tion tasks.

IT SIMPLIFIES
THE HARDWARE, TOO.

ghedmonolithic AD75{2:31 is packaged in a stan-
ard 28-pin DIP, so it fits into just about any lay-

out. Agd since i; connects directly to virtually ANALOG
any 8-bit uP as if it were a RAM chip, no addi-

tional external interface logic is required. The DEVICES

—
WAYOQUT IN FRONT.

Analog Devices, Inc., One Technology Way, Norwood, MA 02062; Headquarters: (617) 329-4700; California: (714) 842-1717, (408) 947-0633; lllinois: (312) 653-5000; Ohio: (614) 764-8795;
Pennsylvania: (215) 643-7790; Texas: (214) 231-5094, (713) 664-6704; Belgium: 031/37 48 03; Denmark: 02/84 58 00, France: 01/687 34 11; Holland: 016/20 51080; Israel: 052/21023; Italy
02/68-98045; Japan: 03/263 6826: Sweden: 08/282740; Switzerland: 022/31 57 60; United Kingdom: 01/941 0466; West Germany: 089/530319
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TMS4164

The performance leader.
From Texas Instruments.

When we began de-

Lowest power surge

signing the 64K

Our 256 cycle refresh

RAM, we decided to 205 H - AR i o S architecture has sig-
make it better than b SRR | . aic DR 8- nificantly reduced
the 16K. Not just L B R SR  ARED [ e g the current surge
four times bigger. DG | i G4 problem of designing
What'’s better? In a JE4 NIl € % + » o o s C|CENEEER ¢ o o FE S+ E with other dynamic
word, performance. TIT ¢+ o[ - . - Sy RAMs. The resultant
Add up high speed, @ jqznd + LB e B TR TR g 4 lower current spikes
reliability, low power g D i b Al i AR o 1< 2 (=60mA), less than
and improved system E 1234 o ARG A e R S S R B o T on one 161.{. dynamic
operatmyg margins, @ i e P U R e 31 RAM, fac111tgte sys-
and you’ll see why o v g T g 0 o - el B 38 o 4 tem power dlstrlbu-
our superior per- g 102.H 4 s p ket bV b ekt tion, increase noise
formance puts the HE R R R R R R immunity and im-
TMS4164 in a class all =TT e il i s el i i prove board layout.
by itself. e D S i e b And there’s more
Faster access times GaeNS L rrey b il e AR The TMS4164 is the
The wide range of R BT R R D B e smallest 64K chip
TMS4164 func- [RNESIINEEREREEE N S (35K mil’) in produc-
tionality and speed tion. Perfectly suited
potentia‘l is demon- L 3‘ 2 i 4‘ = " ; o ' 6' o 2 7' = for use in main-frame
strated in the graph = ooy Supply Voltage (V) computers and large

to the right. This

illustrates the wide

operating margins designed into
the high-performance 150-ns
TMS4164. And, even faster devices
are on the way.

Power dissipation

At 125-mW typical, the TMS4164 is
unequalled in the industry for low
power dissipation. Power design
features like interlocked clocks
mean you use only as much power
as you need. Only when you need
it. Our optimum architecture, re-
quiring only 256 sense amplifiers,
assures you of minimum power
dissipation and enhanced reliability.

Ease of use

Two separate 8-bit internal buffers
simplify use — one is for row ad-
dress, one is for column address.
TTL-compatible, one-clock opera-
tion greatly expands input tim-
ing flexibility and assures fast
throughput.

TMS4164 64K Dynamic RAM
4164-15 |4164-20 |4164-25
Access Time Row Address (Max) {150 ns 200 ns |250 ns
Cycle Time Read or Write (Min) 280 ns (350 ns [410 ns
Cycle Time Read/Write (Min) 280ns |350ns (410 ns
Power Dissipation Operating (Typ) |140 mW 125 mW {105 mW

minicomputers, the

TMS4164 also finds
ideal application in microprocessor-
based systems which demand small
size, low. cost, and improved
performance.

Available now
The high-performance TMS4164 is
now stocked for immediate deliv-
ery. Order today from your nearest
authorized TI distributor. Or,
for more information,
write Texas Instru- o
ments Incorporated, [7
P.0O. Box 202129,
Dallas, Texas 75220.

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

TEXAS INSTRUMENTS

© 1981 Texas Instruments Incorporated

INCORPORATED
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COMM CHANNEL

Fiber optic link extends host channel
attachment, reduces response time

A N B o St SCE L UESRARE )
['suong » 5000 (1524 m) COAX |
| MW
hller) |
! sl b b DEVICES |
|
| IBM |
| 370/XX CHANNEL | BUS/
| 303X TAG l
: |
{ CIM :
|
: L I
| CIM |
L

9200
PROCESSOR

Typical campus-style configuration. Bus and tag
cable of 200’ (61 m) max length connects host to
9200 channel interface module (CIM). Two fiber
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optic cables connect CIMs to remote (6500’ or
1981 m max) 9200s. Devices connect to 9200s
via 5000’ (1524 m) max RG62AU coaxial cable

A fiber optic link option allows displays
and printers that normally communicate
with a host over transmission facilities to
have direct channel access. This signifi-
cantly reduces response time for in-
quiries and may decrease costs by elimi-
nating the need for communications
facilities, according to Harris Corp,
Data Communications Div, 16001
Dallas Pkwy, PO Box 400010, Dallas,
TX 75240.

The link option for the company’s 9200
information processing systems extends
maximum direct channel attachment be-
tween an IBM host and 3270-type displays
and printers from 5000 ft (1524 m), the
standard for this type local attachment,
to 11,500 ft (3505 m). Data rates over the
fiber optic link are up to 2M bits/s.

The 9200 processor is functionally
compatible with the I1BM 3274 controller
and 3278 displays in remote and local
configurations. In standard local ar-
rangement, the processor is attached to

38

an IBM host channel operating in 3272 or
SNA modes. Up to 32 displays and
printers may be located as much as
5000 ft (1524 m) from the 9200 via coax-
ial cables.

With the fiber optic channel option,
the processor adds a channel interface
module (ciM). The processor and CIM
each contain LED light source and PIN
photodiode detect elements that launch
and decode the light impulses. ciM and
processor are linked by fiber optic cable
and data are transmitted at up to
2M-bit/s rates.

Maximum length of the link between
CIM and 9200 processor is 6500 ft
(1981 m). In addition, devices connected
to the processor may be placed 5000 ft
(1524 m) from the processor. Combining
the fiber optic and coaxial links allows
location of devices up to 11,500 ft
(3505 m) from the host and continued
operation at channel speeds.

Circle 322 on Inquiry Card

Communications interface
board improves distributed
network performance

Bit Character Asynchronous Interface
Module (BcAIM) microprocessor based
communications interface board from
Texas Instruments Inc, Digital System
Group, PO Box 202146, Dallas, TX
75220, enhances the distributed network
performance of the company’s DS990
computer systems. It provides an
economical communication interface
and handles many protocols, speeds,
and configurations.

An onboard TMS9900 microprocessor
and semiconductor memory combine to
reduce CPU overhead. Memory includes
8k bytes of ROM and 2k bytes of RAM.
The module buffers multiple data bytes
in onboard memory before interrupting
the system CPU, and the microprocessor

(continued on page 43)
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SC Series Capacitance Membrane Keyboard
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MICRO SWITCH

KD Series Touch Panel Keyboard

SD Series Hall Effect Keyboard

CT Series Contact Membrane Keyboard

Now they do.

Untilnow, getting akeyboard at the price
you needed could have meant giving up the
kind of performance you wanted.

But not anymore.

Because, with the introduction of three
new membrane keyboards, MICRO SWITCH
has become the world’s only full-line supplier
of reliable keyboards. We offer a high-perfor-
mance and cost-effective solution for virtual-
ly any application.

Now, in addition to our time-proven Hall
effect offerings, you can specify MICRO
SWITCH SC Series full-travel capacitance
membrane or CT Series contact membrane
keyboards, and KD Series touch panel mem-
brane keyboards.

Whatever type of seal you need, all you
have to do is ask. The capacitance mem-
brane units are the world’s only capacitance
keyboards with all the benefits of membrane
sealing. And we're the first to solve the venting
problems associated with previous membrane
designs. Both our capacitance membranes
and contact membranes are internally vented

to maintain their seal while preventing switch
collapse due to air pressure or temperature
changes. And for especially severe environ-
ments, the touch panel keyboards give the
added feature of I'/;/ —|l

panel sealing. —e=l

Switching
Layers

It’s those features, among others, that
make these new keyboards more reliable than
other capacitance and hard-contact designs.
And because all three new keyboards

have been designed with traditional MICRO
SWITCH quality and reliability, each carries
a 1% Acceptable Quality Level and 2-year
warranty.
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Now any combination of keyboard

features you can name can have the
MICRO SWITCH name on it.

Now your keyboard specifications are
only limited by what you want. Not by what
you can get.

Our full-travel series, for example, are
available in a wide variety of keyboard config-
urations, with a choice of over 40,000 legends.

Because legends are screened on our
touch panel designs, the graphic possibilities
are endless. And, we can combine full-travel
and touch panel actuation inasingle assembly,
featuring either capacitive or hard contact
technology.

We make it easier to comply with
European standards, because our full-travel
membrane designs are available in low-profile
versions to meet world requirements.

Snap spring provides
improved tactile feedback

v ———

And, the actuator module for the full-
travelmembrane keyboards helps achieve new
levels of tactile feedback and operator
satisfaction.

So you can come toMICRO SWITCH for
the keyboard technology, travel, actuation,
sealing, appearance, profile, electronics, and
special features you need.

And get them all-backed with the exper-
ience and full application support that’s been
a MICRO SWITCH tradition.

Being able to design a keyboard to fit
any application is important. But doing
it to fit any operator is imperative.

P 7

It’s important to understand that half of
any keyboard application is a human being.
There’s probably nokeyboard manufacturer
who understands that better than MICRO
SWITCH.

Our unique human factors research—an
intensive,on-going program for over 20 years

—has given us the tools to develop industry
standards for key speeds and multi-key roll-
over:; tactile, visual, and audible feedback; and
various keytop shapes, spacing,configurations
and travel. We're continually improving the
man/machine interface.

This human ;
factorsresearch 7"

what makes our keybi;é{f uniqe. Andit’s
part of every keyboard we make.

Instead of resting on our laurels,
we’re relying on our research.

Being able to add state-of-the-art capaci-
tance membrane, contact membrane, and
touch panelkeyboard types toour Hall effect
offerings is the result of extensive planning,
research and testing.

But it’s only the beginning.

Each of these keyboard types will be con-
tinually subjected to the refinements growing
from our human factors research, customer
feedback, and ourunmatched R&D facilities
which include backup by our Honeywell
corporate facilities.

Also, every keyboard customer benefits
from a manufacturing capability that stands
unmatched: it’s large enough to handle the
most extensive order; responsive enough to
give the modest order the same kind of inten-
sive, individualized and quality-conscious
attention.

All of these efforts are to make sure that,
as your keyboard needs change and grow,
you'll always have the choice of aprogressive
alternative with one unchanging feature: the
MICRO SWITCH name. With all the perfor-
mance that name implies.

Formore informationon our keyboard
technologies, call 815-235-6600. Or write,
MICRO SWITCH, the
Keyboard Consultants, MICRO SWITCH
Freeport, 1L 61032. a Honeywell Division
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When you start comparing color graphics systems, the Xerox 6500
Color Graphics Printer looks very, very good. Any way you slice it.

Not only can it produce computer-generated full-color graphics at
a rate of three a minute, it can produce them at a cost of 6¢ apiece. On
paper, or overhead transparency. It can even print from 35mm slides.

And you don’t need to be a computer genius to operate one.

If you're thinking of taking your company to color, call the Xerox
Printing Systems Division sales office nearest you. And take a long
look at the Xerox 6500 Color Graphics Printer.

It could make your decision as easy as pie.

XEROX®and 6500 are registered trademarks of XEROX CORPORATION. XEROX

CIRCLE 26 ON INQUIRY CARD




XEROX
PRINTING SYSTEMS
DIVISION

BRANCH SALES OFFICES

ARIZONA
Phoenix (602) 264-4971
CALIFORNIA
Los Angeles (213) 450-9126
San Diego (714) 574-1000
San Francisco (415) 393-1800
Santa Clara (408) 988-1810
COLORADO
Denver (303) 320-6700
CONNECTICUT
Hartford (203) 278-9810
Norwalk (203) 838-4300
FEDERAL GOVERNMENT SALES
(703) 841-5250
FLORIDA
Jacksonville (904) 725-8210
Miami (305) 491-8100
GEORGIA
Atlanta (404) 953-7000
ILLINOIS
Chicago (312) 981-7400
or %12) 454-2714
Peoria (309) 691-5232
INDIANA
Indianapolis (317) 257-5232
KANSAS
Kansas City (913) 677-3434
LOUISIANA
New Orleans (504) 834-2710
MASSACHUSETTS
Boston (617) 861-1670
MICHIGAN
Detroit (313) 355-9400
Lansing (517) 394-1010
MINNESOTA
Minneapolis (612) 854-5052
Saint Paul (612) 854-5052
MISSOURI
St. Louis (314) 342-1190
NEW JERSEY
Parsippany (201) 455-1200
NEW YORK
New York (212) 546-0300
Rochester (716) 271-7710
OHIO
Cincinnati (513) 671-6220
Cleveland (216) 831-6300
Columbus (614) 436-3068
Dayton (513) 223-7317
OKLAHOMA
Oklahoma City (405) 840-3848
Tulsa (918) 665-2160
OREGON
Portland (503) 295-6967
PENNSYLVANIA
Phﬂade]phia (215) 628-8484
Pittsburgh (412) 992-7010
TEXAS

Austin (512) 345-9950
Dallas (214) 385-9475
Fort Worth (214) 980-0427
Houston (713) 622-0540
WASHINGTON
Seattle (206) 241-1420
WASHINGTON D.C.
Baltimore (703) 841-5232
WISCONSIN
Milwaukee (414) 258-5055

XEROX"is a trademark of XEROX CORPORATION

COMM CHANNEL

performs the character processing asso-
ciated with a number of protocols. The
board supports bit-oriented SDLC and
HDLC, and also character-oriented
Bisync and TTY.

Speeds to 9600 bits/s are accom-
modated at full-duplex over RS-232-C or
local line connection with full modem
control and conformity with FCC emis-
sion standards. System software for the
interface board includes 3780/2780 pro-
tocols under distributed network operat-
ing system DNOS, batch communications
under DX10 3780/2780, and interactive
communications under DX10 3270.

The new module is an intermediate
step between the company’s com-
munication interface module and its
Four-Channel Communications Con-
troller (Fccc). While the former pro-
vides a less costly means of connecting
remote terminals, the BCAIM adds speed
and support for bit-oriented protocols
and is best suited to system configura-
tions supporting one or two independent
communication channels. FCccc, on the
other hand, is a frontend processor for
controlling up to four independent chan-
nels. The Fccc has the additional capa-
bility of accepting downloaded user-
coded software that further reduces the
host computer workload. The new
board requires a half slot in the DS990
chassis and interfaces to the communica-
tions register unit bus.

Circle 323 on Inquiry Card

Low cost emitters and
detectors are available
for fiber optic applications

Fiber optic emitters and detectors. Semi-
conductor components are designed to
mate with AMP plastic ferrule connectors
that can be coupled to over 40 different
types of optical fibers

Cost-effective light sources and detec-
tors for fiber optic industrial control and
data communication systems have been

introduced by General Electric Co,
Semiconductor Products Div, MD44, W
Genesee St, Auburn, NY 13021. The
medium-performance devices are OEM
priced in the $1.50 to $2.00 range. The
initial product offering, which will be ex-
tended to a full line, is composed of a
100-xW min, 940-nm emitter in two out-
put ratings, and two photodetectors,
each with two response levels.

Infrared emitting diodes (IREDS)
GFOEIA1 and GFOE1A2 are GaAs diodes
that emit noncoherent IR energy at a
peak wavelength of 940 nm. Power out-
put for the GFOE1AI is 100 xW min and
for the GFOE1A2 60 W min measured at
the end of 1-m long Galite™ 1000 cable.
Measured using Crofon® 1040 cable
GFOEI1A1 produces 45 W and GFOE1A2
25 uW min, respectively.

Dgtectors GFOD1A1 and GFOD1A2 are
silicon photodetectors that detect and
convert light signals from optical fibers
into electrical signals. GFOD1Al has a
responsivity of 70 pA/pW, and GFOD1A2
of 30 pA/uW when coupled via 1-m
length Crofon 1040 cable to the GFOE1Al
emitter.

Detectors GFODIBI and GFODIB2 are
silicon photo-Darlington devices. Under
the same conditions noted above
GFODIB1 exhibits 1000 pA/pW, and
GFODIB2 500 pA/pW responsivity,
respectively.

The components are mounted and ter-
minated with self-tapping screws, screw
and nut combinations, or rivets. They
are PCB mounting compatible with both
metric and English systems.

Circle 324 on Inquiry Card

Communications frontend
processor for System/34
supports X.25 protocol

GATEWAY/34 communications frontend
system for use with 1BM System/34 allows
users to connect to System/34 with any
combination of local terminals, dial-up
or leased lines, and public packet net-
works. The system supports X.25 com-
munications protocol for access to GTE-
Telenet and Tymnet in the U.S. The pro-
cessor was developed by Systar Corp,
1762 Technology Dr, Suite 208, San
Jose, CA 95110, for small to medium
sized businesses, typically with 8 to 16
terminal sites nationwide.

The system uses the I1BM Series/1 mini-
computer and supports access to

(continued on page 46)
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Your RAMs are getting denser. Your soft
error rate is getting higher. And youre
getting a headache.

Soft errors, alpha particles, system
crashes, hard errors. Take it easy. Relax.
There’s a simple solution.

Introducing the Am2960
Error Detection and
Correction (EDC) Unit.

The Am2960 EDC corrects single-bit
errors and detects double-bit errors.

It’s easily expandable from 16-bits wide to
32 or 64 bits. Its worst case speed is an
amazing 34ns detect, 65ns detect and
correct! And best of all, it’s available right
now.

You want byte operations? You got ‘em.
You need initialization, error logging and
diagnostic capabilities? No problem. The
Am2960 gives you all the functions of 25
to 50 TTL packages on one chip.

And if youre worried about the data path,

don’t be. Our slim 24-pin Am2961 and
Am2962 EDC Bus Buffers solve the com-

plete interface problem between the RAM,
the EDC unit and the system data bus.

There’s just no easier, cheaper, faster way
to find and fix errors than the Am2960.

Bipolar LSI:

The Simple Solution.

Our new Am2960 family of bipolar LSI
and interface dynamic memory support
devices will help you maximize your sys-
tem’s performance and reliability, minimize
its chip count and cost.

And you won'’t find higher quality parts.
Every single part we make meets or exceeds
INTeSTD*123. Guaranteed.

The International Standard of Quality
tees these electrlcal AQLS on all

Eauléameters over the o ra-
0.1% on MO RAMs &R Ms;

0.2% on Bi ic & Interface; 0.3%

on Linear, ic & other memories.

& If youre having a hard time with
soft errors, talk to Advanced Micro Devices.
Itll be good for your system.

Advanced Micro Devices .\

901 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
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System/34 using IBM 3101 display ter-
minals and printers. The minicomputer
connects to System/34 via a single 9600-
bit/s link using SDLC protocol, and ap-
pears as a set of multidropped worksta-
tion clusters. Sixteen terminal/printer
workstations can be connected to a
single System/34 communications port.
Software performs protocol conversion

between the SNA and X.25 network pro-
tocols, and between the 5251 and 3101
display formatting commands.

As many as four System/34s may be
connected to a single GATEWAY/34 front
end. The destination System/34 can be
selected by user command when a
remote terminal connects to the front
end. The computers may be connected
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Easy readers.

Bright, bold bar graphs by Burroughs. Easy to read up close or from across the
room. Analog displays with digital accuracy; /2%, 1% and 3 degree increment
models available. Being bought by the thousands for applications from process

representative.

control to automotive to instrumentation. Ready now for fast delivery. Get the
g full story. Call or write for the name of your nearest

Burroughs OEM Marketing, Burroughs Place, Detroit, MI

48232. (313) 972-8031. East Coast: (201) 757-5000. Central
U.S.: (612) 932-3800. West Coast: (714) 835-7335. In Europe,
Langwood House, High Street, Rickmansworth, Hertford-
shire, England. Telephone Rickmansworth (09237) 70545.

Burroughs
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to the processor via direct local cable, or
by dial-up or leased lines.

The company’s X.25 communications
software has been certified for operation
on both GTE-Telenet or Tymnet at
speeds to 9600 bits/s. The processor can
be simultaneously connected to multiple
public packet networks.

Circle 325 on Inquiry Card

300-baud modem
features integral
autodial and autoanswer

Smartmodem is an FCC-approved direct
connect device that enables RS-232-C com-
patible computers or terminals to com-
municate with other computers or time-
sharing systems via the public switched
telephone network. The modem, a pro-
duct of Hayes Microcomputer Products
Inc, 5835 Peachtree Corners E, Nor-
cross, GA 30092, can be program con-
trolled in any language by Asci char-
acter strings. Intelligence is provided by
a Z8 microprocessor with a 2k-byte con-
trol program.

All circuits required for autodial and
autoanswer functions are built into the
unit, eliminating the need for auxiliary
equipment. Dialing can be either Touch-
ToneR or pulse; both modes can be com-
bined within a command. A pulse can be
used to access a PBX with Touch-
Tone picking up access to the outside
number when the second dial tone is
received. An audio monitor follows the
progress of a call and alerts to wrong
numbers and busy signals. A repeat
command automatically redials the
number at any time when a busy signal is
encountered.

Operation is full- or half-duplex at
0- to 300-baud data rates. The unit is Bell
103 compatible. Data format is serial,
binary, asynchronous, 7 or 8 data bits, 1
or 2 stop bits, and odd, even, or no
parity. Unique “‘Set’’ commands allow
selection and change of such operational
parameters as dialing speed, escape code
character, and number of rings to re-
spond to. Receive sensitivity is
—50 dBm and transmit level — 10 dBm.

Seven option switches control power-
on default options, four of which can be
overridden by software command.
Operational status of the unit is indi-
cated by front panel LEDs. The modem
measures 1.5 x 5.5 x 9.6” (3.8 x 14 x
24.4 cm). It connects to the telephone
network via modulator jacks RIlIW,
RJ11C, RJ12W, RJ12C, RJ13W, Or RJI3C.
Circle 326 on Inquiry Card
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THE STD BUS PEOPLE.

INTERSILS SYSTEMS DIVISION
ANNOUNCES A SPECTRUM OF STD
BUS CARDS — OFF THE SHELF.

From the people whose total systems
shipments to date have exceeded seven
billion bytes of memory. The same people
whove made a reputation in ultra-reliable
cards and systems over the last ten years:
Intersils Systems Division.

Now introducing a broad new spec-
trum of STD BUS products. All available
right now. And all truly STD BUS compat-
ible. So you can mix and match cards with
no surprises.

Plus, you can have your choice of
microprocessors: 8085 or Z80. Either way,
you get total compatibility throughout
the family.

Z80 CPU Card (1SB-3100)

8085 CPU Card (ISB-3110)

16K x 8 CMOS Memory Card (ISB-3216)
Parallel Input Card (1SB-3310)

Parallel Output Card (I1SB-3320)

Floppy Disk Control Card (ISB-3400)
Iriac Output Card (I1SB-3500)
Opto-isolated Input Card (I1SB-3510)
Reed Relay Output Card (I1SB-3520)
Hardware Arithmetic Card (I1SB-3600)
Sync/Async Communications Card (1SB-3700)

AND A SPECTRUM OF SOFTWARE
PRODUCTS — OFF THE SHELF

No, we didn't forget software. And we
didn't forget that you need it now. Every-
thing from DOS to PASCAL —off the shelf.

CP/M® Disk Operating System (ICP/M)
including text editor, assembler, debug,
and disk and terminal /O handlers

Macro Assembler (IMAC)

FORTRAN Compiler and Library (IFORT)

BASIC Compiler (IBASC)

BASIC Interpreter (IBASI)

PASCAL Compiler (IPASC)

Firmware Monitor (IFMON)

®Trademark of Digital Research, Inc.

DEVELOPMENT SYSTEMS AND
MUCH MORE — VERY SOON.

We're not stopping now. Because were
committed to having the biggest and best
line of STD BUS cards in the business.

So in the very near future well be
announcing a number of major additions
to the family. Including parallel I/O, A/D
and D/A cards. A PROM-burner card.

A bit-oriented dual-channel synchronous
communications card. A remote data
acquisition controller card. Three new
memory cards and more.

On the software side, we'll be
introducing a firmware development sys-
tem, including monitor, assembler and
editor, PROM-burning software and multi-
tasking control monitor.

And tying it all together therellbe a
start-up designer’s kit — plus a full-fledged
STD BUS development system. So stay
close and watch for more good news.

AVAILABILITY: NOW.
PRICING: GREAT!

Like we said, our stock is on the shelf.
You can call and check that out.

And our pricing! Competitive.
Very competitive.

CALL OUR HOT LINE:
(408) 743-4442.

Thats the number to call. To place an
order or to get a full packet of our STD
BUS literature super fast. Or call any one
of our distributors directly: Anthem,
Arrow, RAE. Industrial Electronics Ltd.,
or Zentronics.

Or simply send in the coupon —
to the STD BUS People: Intersil Systems
Division.

SYSTEMS DIVISION

Marketing Department, 1275 Hammer-
wood Ave., Sunnyvale, CA 94086

Tel: (408) 743-4300 or Hot Line: (408) 743-4442.
Please tell me more!
—ISB-3100
—ISB-3110
___ISB-3216
—ISB-3310

ISB-3320




32-bit minicomputer gains power from separate
instruction/execution units

DIAGNOSTIC LINK

cache memory, and separate /0O and
diagnostic processors, CONCEPT
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Designed with pipelined instruction 32/87 provides transfer rate of 26M
execution, alterable control store, bytes/s over synchronous bus connect-

ing high speed 1/0 devices, /O pro-
cessor, and main memory

Designed for reliability and perfor-
mance, the CONCEPT 32/87 challenges
other processors in its category by per-
forming more than 3.6M instructions/s
(MIPS). Architecturally, the system,
designed by Systems Engineering Lab-
oratories, Inc, a subsidiary of Gould
Inc, 6901 W Sunrise Blvd, Fort Lauder-
dale, FL 33313, offers separate instruc-
tion and execution units and associative
cache memory. Mainframe performance
is made possible by incorporating an ECL
10k cpu with a 75-ns cycle time, 4-way
set associative cache memory, hier-
archical memory system, alterable con-

trol store, and 4-way instruction
pipeline.
48

The system is built around the high
speed synchronous SelBuUs, with a
transfer rate of 26.67M bytes/s. All high
performance 1/0 devices, 1/0 processor,
and main memory reside on this bus. A
medium-speed asynchronous 1/0 bus,
the multipurpose (MP) bus transfers data
at a rate of up to 1.5M bytes/s under
control of the 170 processor (10pP). Up to
16 device controllers with a total of up to
124 1/0 devices can exist on the bus at
any time.

Implemented in 10,000 series ECL that
supplies fast gate switching times, the
CPU outperforms units built using tradi-
tional technologies. Functional units
within the cpPU are connected by internal

buses that boast 75-ns bus cycle times.
During each 75-ns cycle, four macro-
instructions are in various phases of exe-
cution, increasing the effective through-
put of the cpPU and the system.

Of particular significance in the unit’s
instruction set are eight bit-
manipulation instructions that provide
capability to selectively set, zero, add, or
test any bit in memory or a register.
They also provide interprocessor
semaphore capability in multiprocessor
configurations. The floating point pro-
cessor, an integral part of the cpu, is a
high speed, ECL based computational
processor with 64-bit wide buses to
achieve high speed, single- and double-
precision floating point operations.

A hierarchical memory system in-
creases system performance. Each level
is successively faster than the one below,
with the CPU exchanging data with the
16k- or 32k-byte cache. The 90% hit
ratio of the cache combined with main
memory, which is capable of providing
double-word fetches to the cpu and
cache in 1050 ns, deliver words from
main memory to the CPU in 94.5 to
153 ns.

Main memory, consisting of a single
board with 256k-byte MOS RAM, memory
controller, error correction logic, and
refresh circuitry, interfaces directly with
the SelBus. By overlapping two read
cycles, it permits read to be initiated
every 300 ns. The computer supports up
to 16M bytes of physical memory.

The 10P operates independently of
and in parallel to the CPU to increase CPU
availability and system performance. A
single 10P handles 16 device controllers
supporting a total of 124 devices on a
single MP bus.

The system runs under the MPX-32
operating system, a mapped executive
that addresses memory in mapped non-
extended, or mapped extended modes.
A memory protect system secures up to
256 individual granules of 2k bytes each.
Extended 170 protocols associated with
the system’s dual-bus architecture sup-
port 16M-byte addressing, command
chaining, and data chaining to provide a
powerful 170 system. Modem support
supplies communications processing
capabilities.

In benchmark tests, the system has
performed 3604k Whetstone I instruc-
tions/s running FORTRAN 77+ on a
IM-byte system with 80M-byte disc.
This performance is coupled with com-
prehensive diagnostic and maintenance
support to meet demands of scientific,
engineering, and mainframe offload
applications.

Circle 351 on Inquiry Card
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WHICHISIT?
ANEW 8” DISK SYSTEM FROM DEC,
- OR A WINC CONTROLLER FROM AED?

-alike cabinet is available only from
08 controller, it's fully compatible
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BUMPER CROP

8-inch Winchester Multi-User Systems. Now In Volume-$8,500.

Altos is delivering the cream of the
crop with their new 8-inch multi-user
Winchester disk systems. They're
freshly packed with the quality
features you expect from Altos, and
at a price you expect from Altos,
too—just $8,500.

Pick from two fully integrated
systems, each packaged in our new
compact, stylish cabinet suitable for
either rack mount or table top
applications. You get 10 MBytes of
reliable on-line storage in our 8-inch
Winchester drives. Then for system
back-up storage, you can select from

4 Users

System
Software

J Floppy Disks:
.5Mb-1Mb
Mag Tape: 17Mb

Winchester Disk:

SYSTEMS PICTURED:
ACS8000-10 (10Mb HD + 1 floppy) $ 8,500
ACS8000-10/MTU (10Mb HD + DEI Mag Tape) $10,990

either 8-inch, single or double-sided
floppy drives (ACS8000-10 and -10D)
or a "a-inch magnetic tape drive
(ACS8000-10/MTU). And for powerful
performance, all of these Z80Atbased
systems come complete with 208K
of RAM and 6 programmable serial
ports, ready to support four users.

Here's the most bountiful
selection of systems and capacities in
the field from the company that
knows how to deliver quality systems
in the volumes that OEMs need to
stay competitive.

And Altos supports these
systems with a broad software
selection including the three industry
standard operating systems—CP/M,
multi-user MP/M** and OASIS*.
These operating systems support
seven high level programming
languages: BASIC, FORTRAN, COBOL,
PASCAL, APL, PL/1and C. Also
available are comprehensive
communications packages: ASYNC—
Altos-to-Altos, BISYNC—Altos-to-
mainframe and full networking with
CP/NET. All are designed to run on a
high speed 800 Kilobaud networking
channel—standard with every
system.

The ACS8000-10 Winchester
systems join our growing family of
field-proven products. In just three

., years, more than 8,000 systems

have been shipped to an OEM
customer-base.

Get to market fast. Harvest
your 8-inch Winchester system direct
from the heart of Silicon Valley. Call
or write today for specific product
information and OEM pricing. Altos
Computer Systems. 2360 Bering
Drive, San Jose, CA 95131, (408)
946-6700, Telex 171562 ALTOS SNJ.

CIRCLE 30 ON INQUIRY CARD

RATEC

FIRST
PLACE

Packed with
Fresh Ideas

COMPUTER SYSTEMS

*ZB0A is a registered trademark of Zilog, Inc

**CP/M and MP/M are registered trademarks of Digital Research. Inc.
FOASIS is a registered trademark of Phase One Systems. Inc.
}datapro is a registered trademark of Datapro Research Corp.

© 1981 Altos Computer Systems
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Systems that Can't Stand Failure

From Alaska to Australia, from an arctic climate

to a tropical environment, from petrochemical site to
power generating plants, from telecommunication net-
works to life safety systems, in more than 30 coun-
tries worldwide, Vermont Research provides the
building blocks of memory systems. The VRC® 4016
Drum Memory is as reliable on the North Slope as it
is in the protected environment of a hospital. For
telecommunications, data entry, news editing and
typesetting, petrochemical and textile processing, VRC
memory devices provide a measure of performance
our customers build reputations on.

WE FIT IN PRACTICALLY ANYWHERE

With our plug-compatible interfaces, the VRC 4016
can provide rapid access, mass storage capacity and
reliability for any host computer at a low per-bit cost.
lts compact, rugged design provides up to 37.9 million
bits of non-volatile storage capacity with an access
time of 8.5 milli-seconds, yet requires only a 12" x
171" x 22" compartment space. Data reliability is
enhanced by uniform bit density and constant media
thickness over a single recording surface. Demon-
strated MTBF is over 28,000 hours.

The design life of the VRC 4016 is ten years. Add
the storage economy of .035 cents-per-bit, Mean-Time-
To-Repair of less than one hour, and you have a cost-
effective, reliable mass storage system. One that of-
fers more than any solid-state or disc device of equal
storage capacity.

VRC 4016 37.9 million bits of storage

Vermont Research has been solving some of

the world’s most demanding storage problems with
reliable products. For more information, contact:
VRC, Precision Park, North Springfield, VT 05150.
Call: 802/886-2256.

WCVERMONT RESEARCH CORP.
VERMONT RESEARCH LTD.

Building products that build reputations
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Removable cartridge adds
4M-bytes capacity to
5.25"” Winchester drive

Fixed portion of MIKRO-DISC V Win-
chester disc drive (left) stores 2M or 4M
bytes. Cartridge portion of unit (right) uses
Winchester technology to provide addi-
tional 2M- or 4M-bytes capacity. Together
units match dimensions of standard 5.25”
(13.34-cm) floppy drive

Using a removable cartridge to store an
additional 2M or 4M bytes, MIKRO-
DISC Vv offers the convenience of a
removable disc cartridge in the space of
a standard mini-floppy. The 5.25"
(13.34-cm) Winchester disc drive from
New World Computer Co, 3176
Pullman St, #120, Costa Mesa, CA
92626, supplies bubble memory perfor-
mance using a proprietary low mass
multiple-head assembly.

The removable cartridge is a hermeti-
cally sealed package complete with
multiple-head assembly, media, and ac-
tuator positioner. This package
measures 5.75 x 7.8 x 1” (14.6 x 19.8 x
2.5 cm) and weighs 1.5 1b (0.7 kg).

Head assembly used in the drives pro-
vides 8 or 16 read/write heads. Because
of the positioning of the assembly, the
capacity of a standard 5.25” (13.34-cm)
floppy drive is under the heads at any
given time. Access time from one
cylinder to another is 5 ms; average ac-
cess time is 8.3 ms. Data transfers occur
at a 6.25M-bit/s rate.

Reliability figures cited for the units
claim soft error rates of 1 in 10'°
bits/head, 1 in 10" bits/head hard er-
rors, and 1 in 10 accesses for seek errors
for both disc and cartridge. Fixed and
removable drives both give 100% copy
up/down capability and ensure reli-
ability and portability through the head
lifting feature that automatically lifts the
heads from the disc surface during
power down.

Drives are available in five versions.
Model 2/0 offers 2M bytes of fixed
storage; the .4/0 offers 4M bytes fixed.
Model 2/2 provides 2M bytes of fixed

54

and 2M bytes of removable storage; 4/2,
4M bytes fixed, 2M removable; and 4/4,
4M fixed with 4M removable.

Two interfaces are available. One
takes advantage of the drive’s perfor-
mance, directly addressing up to 32
heads at once and providing 450k bytes
of data and an average rotational latency
of 8 ns. The other maintains com-
patibility with Seagate or Shugart drives.
Circle 352 on Inquiry Card

Low cost, portable dual-trace
scopes achieve 60 MHz

Dual-trace, delayed sweep oscilloscopes
that achieve 60 MHz at 20 mV to 10 V
and 50 MHz at 2-, 5-, and 10-mV set-
tings, models 2213 and 2215 have a maxi-
mum sweep speed of 5 ns/div. Designed
to meet growing needs for units in the
low to mid performance range, the in-
struments were developed by Tektronix
Inc, PO Box 500, Beaverton, OR 97077,
to offer increased performance at lower
cost.

The scopes incorporate advanced
systems for easy triggering. A vertical
mode system triggers on asynchronous
signals in dual-channel alternate opera-
tion and uses enhanced auto-triggering
to minimize the time consuming ad-
justments. TV line and field triggering
offer a wide range of video measure-
ments, and variable hold-off gives stable
triggering on long or complex analog
and digital signals. Position insensitive
triggering provides easy waveform posi-
tioning without affecting the triggers.

The 2213, with a single time base, has a
screen calibrated delayed sweep with 3%
accuracy and an intensified sweep. The
2215 has a dual time base with 1.5% delay
time accuracy and includes alternate
sweep switching, A/B sweep separation
control, and B triggering after delay for
jitter free delayed time measurements.
Both instruments also provide Z-axis in-
put, front panel trace rotation, and
beam finder controls. Fewer operator
CRT adjustments are required because
the scopes have auto intensity and auto
focus. A and B sweeps are maintained at
nearly the same intensity regardless of
changes in sweep speeds.

Designed for high performance, ease
of use, serviceability, and reliability, the
scopes have 65% fewer mechanical

(continued on page 57)

Where to buy
an Intel memory system:

Alliance Electronics, Inc.
Albuquergue, New Mexico
(5605) 292-3360

Almac/Stroum Electronics
Seattle, Washington
(206) 763-2300

Arrow Electronics
Farmingdale, New York
(516) 694-6800

Component Spegcialities, Inc.
Houston, Texas
(713) 771-7237

Hamilton/Avnet Electronics
Culver City, California
(213) 558-2193

Harvey Electronics
Woodbury, New York
(516) 932-8920

Industrial Components
Minneapolis, Minnesota
(612) 831-2666

L. A. Varah
Hamilton, Ontario
Canada
(416) 561-9311

Measurement Technology
Sales Corp.
Greatneck, New York
(516) 932-8920

Mesa
Gaithersburg, Maryland
(301) 948-4350

Pioneer/Cleveland
Cleveland, Ohio
(216) 587-3600

Pioneer/Dayton
Dayton, Ohio
(513) 236-9900

Pioneer/Washington
Gaithersburg, Maryland
(301) 948-0710

Wyle Distribution Group
El Segundo, California
(213) 322-3826

Zentronics
Mississauga, Ontario
Canada
(416) 676-9000

Listed are the main
offices of our distributor
network. For your local

office, please consult the
Yellow Pages.




., . Incaseof memory loss,
it’s nice to have a number you can call.

Any independent supplier can save
you a bundle on add-in/on memories
for your DEC minicomputer.

But now, there's one that offers you
more than a bargain, a handshake and
a piece of paper good for a year.

It's us, Intel.

Need on-site memory service and
installation? With our boards, it's always
available. By convenient fixed-cost
contracts.

They offer you the sensible luxury
of a qualified technician who can
isolate the problem in a hurry. Whether
you're in mid Manhattan or outer
Osawatomie (we have over 50 service
centers in the United States, Canada
and Europe).

If you have your own service force,
we can stand behind them, too.

With off-the-shelf replacement
boards (90% are on their way to
you within 24 hours). Flat rates that
won't catch your budget by surprise

And

whatever

else we

can do

to keep

your DEC

system producing—

be ita VAX 750 (in

which case, you'll want our
MU-5750), 780 (MU-5780),

or a number of PDP-11's (add-in
CM-5044 for 11/44,11/34,11/04; or
add-on IN-1671 for 11/70).

And when you need our attention
at the snap of a finger, just pick up our
toll-free service hot line.

That's a lot of support. Exactly what
you'd expect from a company with
ten years of reliable leadership in the
business. Providing Data General as
well as DEC memories. Plus standard
and custom memory systems.

To find out how to expand your VAX,
PDPor Eclipse system—with a memory

CIRCLE 32 ON INQUIRY CARD

supplier you know you
can depend on—
contact your
local Intel
distributor
(listed at left).
Or call our toll-
free sales number:
800-538-1876 (In
Calif.: 408-734-8102,
extension 506)
Now, before it slips
your mind




The Lexidata System 3400 Display
Processor and full line of interactive
peripheral devices are designed spe-
cifically for OEMs and sophisticated
end-users. The System 3400, rapidly
becoming the leader, with over 1,000
units shipped to date, possesses the
product characteristics required by
this demanding customer group.

* System 3400 performance is truly
outstanding. Only the System 3400
offers 1280x1024 resolution at 60Hz
non-interlaced black-and-white and
grayscale capability, or 880x704 reso-
lution at 60Hz non-interlaced color.
Our programmable lookup tables are
the industry standard of performance.
Double buffered memories or multi-
ple lookup tables with bank switchable

memories and processor features,
such as pan/zoom and 4K WCS,

are available.

* System 3400 guality satisfies the
requirements of Fortune 500 com-
panies, the leading CAD/CAM
systems vendors and military and
government contractors. We con-
tinue to focus on quality because we
believe that quality and cost effec-
tiveness are closely related.

* System 3400 flexibility ensures a
configuration to meet the exact
requirements of each customer. The
System 3400 offers a complete range
of OEM configurations, starting from
$7,540, including monitor.

* System 3400 software provides a
high-level language user-interface to

execute graphics and imaging func-
tions. The powerful subroutine
library streamlines application soft-
ware development and facilitates
user interaction.
* System 3400 cost effectiveness
enables even price-sensitive OEMs
to configure a highly competitive
product. You will be able to maximize
your value-added contribution
and optimize your overall system
performance.

For more details, call (617) 663-8550
or write to us at 755 Middlesex Turnpike,
Billerica, MA 01865. TWX 710-347-1574.

| LEXIDATA
- CORPORATION

RASTER DISPLAYS...

FOR THOSE WHO DEMAND PERFORMANCE,
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parts, and 90% less cabling than the in-
struments they replace. A high efficiency
power supply design reduces power con-
sumption and eliminates the need for
line voltage selection switches (units
operate from 90 to 250 Vac, 48 to
62 Hz).

User convenience is improved using
two probes designed for the series. These
probes provide full bandwidth
measurements at the probe tip and are
lightweight with flexible cable for conve-
nience. An IC grabber tip provides
precise, accurate, in-circuit IC connec-
tions.

The series is designed to replace the
T900 line (except for T912 and T932A), and
the Telequipment line, 442 and 445. The
units weigh 13.5 1b (6.1 kg). With op-
tional pouch, probes, and protective
front panel cover they weigh 15 Ib
(6.8 kg) each. The 2213 is priced at $1100
and the 2215 at $1400.

Board level voice units
supply high accuracy,
low cost recognition

Voice recognition units supply high ac-
curacy voice input capability for integra-
tion into various systems. The devices,
available from Interstate Electronics
Corp, Voice Products Operation, 1001 E
Ball Rd, Anaheim, CA 92803, lower
data entry costs and enable higher ac-
curacy, while allowing the operator a
wide range of movement.

Included in the line are the VRTI01, a
fully integrated intelligent voice recogni-
tion terminal, and the VRT200, an add-on
voice recognition capability for Lear
Siegler ADM3A and ADMS5 video displays.
Board level products include a VRQ400
Q-bus board and a vIM 150 Multibus
board that offer 1500 words of voice
response.

Combining dual z80 processors and
48k-byte memory with an 80-char by
25-line display, keyboard, floppy drive,
and 100-word voice recognition module
(VRM), the VRTI01 accepts and processes
input data from either the keyboard or
the voice unit. One microprocessor ser-
vices display and keyboard while the se-
cond serves as a programmable host
computer. The host CPU is supplied with
48k bytes of RAM and two serial RS-232-C
ports for communication to central host,
printer, or telecommunications channel.

Speech input is analyzed by a
16-channel spectrum analyzer and con-
verted to a digital representation of the
characteristics of the spoken input. This
digital data is then converted to a fixed
size pattern that preserves the informa-
tion content of the spoken inputs while
discarding redundant features. During
word training, these patterns are used to

(continued on page 58)
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derive templates for each vocabulary
item. The templates are then used for

comparison with incoming spoken
words. Recognition capability is ac-
complished without use of the z80 host
processor or its RAM, therefore the VRM
has no impact on the host’s capabilities.
This dual pc board automatic speech
recognizer consists of a microprocessor,
8k bytes of rRoM, 8k bytes of RAM for
reference pattern storage, analog cir-
cuitry for speech spectrum analysis, and
interface electronics.

The terminal supports the cpP/M
operating system and standard utility
programs. Voice functions are provided
via the VOICE utility program. Utility
software enhances system design and
through adaptive training, minimizes the
need for end user knowledge of training
and system optimization.

Designed for use in Lear Siegler
ADM 3A and 5 video displays, the VRT 200
is a total hardware/software system
designed to install without modification
to existing software. All logic necessary
to recognize 100 words with 99% + ac-
curacy is on a single board that installs
without special tools.

A speaker dependent device, the
board requires vocabulary training for
each user. Once a reference pattern is
built, it can be uploaded to the host’s
mass storage, then downloaded as
needed. All voice specific functions in-
cluding vocabulary definition and train-
ing, reject threshold control, and an
editor to support creation and modifica-
tion of application vocabularies, are on
the board.

The Q-bus VRQ400 module provides ac-
curate recognition of a 100-word vo-
cabulary on command of an LSI-11 host.
The module, housed in a quad module
board slot, contains all logic and
memory necessary to perform training,
word recognition, and communication
protocol independent of the user’s
operation mode. Compatible with DEC
software using RT-11, support software
augments the vT103 terminal by permit-
ting voice input while retaining
keyboard and display capabilities.

In addition to an interface between
the Q-bus and voice recognition logic,
the board provides the logic and buffer
registers necessary for program con-
trolled parallel 8-bit data transfers. The
interface provides selection and
decoding of user selected 16-bit device
address and transfers data to and from
the Q-bus.

Circle 354 on Inquiry Card
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Drive uses hard disc
techniques to store
8M bytes on floppy media
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Storing 8M bytes on two standard disk-
ettes, model 899 uses track following
embedded servo technology to achieve

150 track/in density in drive that
matches standard floppy form factor

A high density dual-head/dual-diskette
drive, model 899 reads 150 tracks/in
(59 /cm) from standard diskettes. In the
drive PerSci, Inc, 12210 Nebraska Ave,
West Los Angeles, CA 90025, has im-
plemented track following embedded
servo technology to assure reliability and
media interchangeability.

Storing data on both sides of two
diskettes, the drive has unformatted
data capability of 8.4M bytes using MFM
recording. The unit’s voice coil position-
ing system provides the precision
necessary to achieve this high density.
Precision of the positioner allows imple-
mentation of embedded servo tech-
nology and provides a full stroke seek in
less than 100 ms.

The track following system uses an
embedded servo recorded on the diskette
as opposed to a temperature compensa-
tion servo. The track following system
allows for correction and update of the
servos 32 times per revolution. As a
result, the drive heads can follow even
elliptical variations in media tracks,
assuring reliability and complete media
interchangeability between all drives.

Microprocessor control gives op-
timum acceleration and deceleration
movement of the read/write heads
resulting in minimum time between any

two tracks. Critical damping is applied
as the final position is approached to
eliminate the need for additional head
settling time. The unit’s patented read
amplifier overcomes the effects of media
distortion. It will change equalization
characteristics to optimize performance
for each data track.

Circle 355 on Inquiry Card

Realtime functional
board tester handles
VLSI devices

FASTPROBE System I performs realtime
functional testing and guided probe
fault isolation on boards and systems
that are too complex for conventional
ATE. Specifically designed for functional
testing of PC boards and systems based
on microprocessors and VLSI peripheral
components, the equipment, introduced
by Millennium Systems, Inc, 109050
Pruneridge Ave, Cupertino, CA 95014,
provides computer aided test generation,
computer controlled functional testing,
and guided probe fault isolation of
microprocessor based boards and
systems. (continued on page 63)
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NO.1 AGAIN

Long the recognized leader in quality open-frame linears,
Power-One is now setting the pace in switching power supplies.

Our fast growing line of efficient high-performance switchers
offer a combination of features not found in others at these low
prices. Features such as fully regulated outputs, 115/230 VAC
input capabilities, superior hold-up time, and totally enclosed
packaging for enhanced safety. Additionally, these models
incorporate many other innovative ideas that set our switchers
apart... while reflecting the same simplicity
of design that has kept our open-frame lin-

Power-One facilities, and under tough Power-One quality
control standards. Adding up to total dependability at typical
Power-One low prices.

So check us out. See why we’re leading the way again. This
time in switchers.

Send for our new ’81 Catalog. Better yet, contact your local
Power-One representative for immediate action.

ears the most cost-effective in the industry.

Best of all, Power-One switchers are 100%
American built by Power-One personnel, at

MODEL

SK5-40
SK12-16.8
SK15-13.4
SK24-8.4
SK28-7.2

88" W X 13"L

OUTPUT VOLTS
#1 5V
#2 12V
#3 -12V
#4 5V, 12V,

15V, or 24V.
USER
SELECTABLE

SIZE: 2"HX 4.88"W X 14"L

MAX OUTPUT POWER: 150 WATTS
CONTINUOUS, SUM OF ALL OUTPUTS

150 WATTS -4 OUTPUTS
THE UNIVERSAL SHQ-150W

-

VOLTS | AMPS

5V 10A
12V 4.2A
15V - 3.4A
24V 2.1A SD24-2.1
28V 1.8A SD28-1.8
SIZE: 2’HX 4.88"W X 6.25”L

MODEL

SD5-10
SD12-4.2
SD15-3.4

B
by /

Al
//{///////////

—

AMPS MODEL

20A SF5-20
8.4A SF12-8.4
15V 6.7A SF15-6.7
24V 4.2A SF24-4.2
28V 3.6A SF28-3.6
SIZE: 2“H X 4.88"W X 10"L

FREE! NEW 1981 CATALOG AND POWER-ONE TOUR GUIDE

SEE EEM OR GOLDBOOK FOR OUR COMPLETE PRODUCT LISTING
AND LOCATION OF YOUR NEAREST POWER-ONE REPRESENTATIVE.

DPD

ﬁ ””e 0.C. POWEr SUPPLIES

POWER-ONE INC. - POWER ONE DRIVE « CAMARILLO, CA 93010
PHONE: (805) 484-2806 - (805) 987-3891 « TWX: 910-336-1297

L P'g'g //
%/
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For connectors
and cable systems...

Molex has the answer.

IDT. .. Insulation
Displacement Technology.

Planar cable technology was first
developed to meet the aerospace
industry’s need for lighter and more
compact electronic systems packag-
ing while enhancing electrical charac-
teristics. Since then, it has evolved
rapidly to its present level of devel-
opment mainly because industry
was quick to recognize the tremen-
dous advantages it had to offer
in an extremely wide variety of
product applications.

- Now, Molex has taken the state-of-
the-art one step further by joining
connector technology and planar
cable with fully automated termination
equipment. This gives the designer,
components engineer or production
manager a totally integrated system
capable of meeting the most exacting
standards or adapting to the most
demanding configurations.

Today's electrical or electronics
manufacturer bases his selection of
terminal connections on a number of
key considerations:

* Compact size to save space in
high density situations.

® Flexibility for greater durability and
longer flex life.

® Reliability for precision center-to-
center spacing critical to proper
termination.

® Performance in terms of
mechanical properties
and current carrying
capabilities.

* Versatility for adap-
tion over a number
of application uses.

* [ower installa-
tion cost to yield
greater profitability.
The Molex IDT cable and

connector system lets you meet all

4 This automatic cable assembly
machine puts connectors on
one or both ends of various
lengths of cable, discrete wire,
or a combination of the two, at
a rate of up to 18,000
terminations per hour.

Mini Cam Il
Semi-Automatic
Terminator

Cable

these goals . . . and more.
Over the years, Molex
has developed the most
complete and versatile line
of mass terminated con-
nector products available
anywhere. Whether
your interconnection
requirements are for
signal-level voltage or
your application pre-
sents a packag-
ing density
problem, Molex’s IDT
system offers you a solution. And
your options include discrete or
planar cable terminations...or
both, in the same connector.

Cost savings up to 40%

The Molex IDT system can
lower your applied costs from 30 %
to 40% by replacing the strip-crimp-
and-insert steps with one simulta-
neous mass termination operation.
But the connectors and cable are
only half of the system. The
greatest advantage the
Molex IDT system of-
fers is the full range of
application tooling; from
single-wire hand tools to fully
automatic assembly machines
for both discrete wire and cable
assembly.

For dis-
crete wire
termination,
we have an
arbor-type
press, a semi-
automatic single wire
terminating ma-
chine, a har-
ness board as-
sembly tool (com-
pletely compatible
with your present harness board) or

A

Arbor Press

o

an automatic, multi-wire assem-
bly machine.

For cable termination, we can

offer an arbor-type press, a
semi-automatic terminator or a fully
automatic cable assembly machine that
will put connectors on one or both ends
of cable or discrete wire of various
lengths at the rate of up to 18,000
terminations per hour.

Many of these unique application tools
are available for demonstration right in
your own plant. Or, if you prefer,
one of the Molex Equipment
Demonstration Vans can pay
you a visit and show you the
complete array of tooling
available to help you lower

your costs.

Molex and distributors
offer you cable system
p assemblies.

Molex offices and
distributors world-
wide have the
equipment to
manufacture your
assemblies
quickly and
economically with
in-stock products and materials. High
volume OEM as-
semblies can be
manufactured to
your specifica-
tions and shipped
directly from
Molex.

Harness Board
Assembly Tool

Semi-Automatic IDT
Cable Terminator

EERREFIEEE P LD UL L

®
mOIex . . . Affordable Technology

\_/ For more information, call or write:
Molex Incorporated, 2222 Wellington Ct.,

Lisle, Illinois 60532

(312) 969-4550
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Never Beﬁore

Been As Intelllgent B
The System It's Backing Up.

This is the 3M Brand HCD-75 High Capacity Data
Cartridge Drive. And the reason it's as intelligent as a computer
is because it thinks like one.

You see, unlike other back-up systems, the HCD-75 is
interfaced directly with the primary system by means of
sophisticated, microprocessor electronics. When the host
computer has data to feed, the HCD-75 starts automatically.
When the host computer stops, it does too. And since the
HCD-75 also positions to any location, it not only saves tape
cost but retrieval time as well.

Of course the use of
microprocessors allows the HCD-75
to perform a number of other
time-saving functions, too. Like
block replacement, so you can easily g
correct errors or change files which ~ §
pertain to updating. And fast random
access which makes it useful both
as an |-O device or as a storage unit
for low-usage files. All of which
relieves the host computer from
difficult timing and formatting problems.

What's more, the HCD-75
features state-of-the-art error detection
and correction capabilities. Even when

the system is off-line, self-test diagnostic routines monitor
its performance. And, combined with each of its high-
capacity cartridges, the HCD-75 provides a full 67
megabytes of formatted user information (144 mbytes
unformatted). So costly operator interventions are sharply
reduced.
If you're looking for a reliable, cost-effective solution to
the problem of disk back-up, the 3M Brand HCD-75 High
Capacity Data Cartridge Drive is the system
you should be thinking about.
Not only has a lot of thinking gone
into it. But a lot of thinking comes out
of it, too.

For more information, check
the listing on the next page for the
representative nearest you. Or write:
Data Recording Products
Division/3M, Bldg. 223-5N 3M
Center, St. Paul, MN 55144.

The Back-up System
That’s Suddenly Way Out Front.
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3M Data
Cartridge Drive
Representatives

WEST

Hefte Industries, Inc.
Los Gatos, CA
408/264-8319

CTI Data Systems, Inc.
Long Beach, CA
213/426-7375

P.A.R. Associates
Denver, CO
303/371-4140

MIDWEST

OASIS Sales Corporation
Elk Grove Village, IL
312/640-1850

Carter, McCormic & Pierce, Inc.
Farmington, Mi
313/477-7700

Cahill, Schmitz & Cahill, Inc.
St. Paul, MN

612/646-7212

The Cunningham Co.
Houston, TX

713/461-4197

EAST

. J.J. Wild of New England, Inc.
Needham, MA
617/444-2366

Wild & Rutkowski, Inc.
Jericho, Long Island, NY
516/935-6600
COL-INS-CO,, Inc.
Orlando, FL

305/423-7615

Technical Sales Associates
Gaithersburg, MD
301/258-9790

CANADA

3M Canada, Inc.
P.O. Box 5757
London, Ontario, N6A-4T1

3M Hears You...

It uses incircuit emulation for func-
tional testing and signature analysis for
fault isolation. These techniques are ap-
plicable to any board or system using a
microprocessor. Functional testing is
performed in realtime as is fault isola-
tion. Marginal components within a
system are detected and isolated.

Consisting of an LSI-11/23 host, video
terminal, 1M-byte disc storage, and
model 4500 MicroSystem Analyzer test
station, the system is modularly upgrad-
able to a multistation test network.
Shared resources in the multistation ver-
sion include hard disc and test develop-
ment station.

Production testing can occur in two
modes. The first uses all facilities of the
system. The test station connects to the
system under test via the microprocessor
socket. Test routines transmitted from
the host are executed out of the station’s
emulation memory; test results are trans-
mitted from the station to the host, and
the computer determines whether a
board is good or bad. Bad boards are
diagnosed using signature analysis. The
computer displays a node to be probed
on the station’s display, the operator
probes the node, and the signature is
sent back to the computer for com-
parison. The computer continues to read
signatures and direct probing until the
bad node is found.

The second mode involves use of a
standalone test station. Either the 4500
supplied with the system or the 4000 port-
able tester may be used. The system is
used to burn test routines into 2708 or
2716 P/ROMS, which can be inserted into
sockets on the front panel of either
tester. Tests are executed from the
P/ROMs, and results are displayed on the
tester display. The system also outputs
fault trees that list the signatures for
each possible data path and provide a
semiautomatic means for isolating faults
to the node level.
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Desktop computers increase
processing speed, offer
distributed capability

Users gain 2 to 5 times more computa-
tional power by using the multilanguage
HP 9826A desktop computer and addi-
tions to the HP 9845 system line. In addi-
tion, Hewlett-Packard Co, Desktop
Computer Div, Fort Collins, CO 80521,
announced distributed systems cap-
ability that enables the computers to
become integral parts of the company’s

distributed systems network. The units
offer increased processor power to
enhance the personal productivity of
users in computer aided test and
engineering applications.

Characteristics of the 9826A adapt it to
use in computer aided test, while its
computational speed makes it effective
in computer aided engineering and
manufacturing. Contributing to its
speed and versatility are an internal
MC68000 CPU with 8-MHz clock rate, and
integral flexible disc drive. Built-in
IEEE-488 capability simplifies configura-
tion of computer controlled systems us-
ing the interface.

The unit has a 7” (18-cm) CRT with 10
programmable soft keys whose labels
can be displayed. It also provides 15
levels of priority program interrupt and
makes 512k bytes of memory available
to the user. A data communications in-
terface supplies both asynchronous pro-
tocol and DSN data link protocol;
IEEE-488 interface is built in. Graphics
capability offered by the unit allows
computation results to be displayed
graphically on the CRT using a 400 x
300-dot raster or to be converted to hard
copy via an external printer or plotter.

Designed for use with the computer,
thermal printers offer 120-char/s
bidirectional printing using flat fanfold
paper. HP 2671A provides the 128-char
ASCII set, line drawing character set, and
Roman extension set for special national
characters. In addition, the 2671G offers
raster graphics with 90 dots/in (35/cm)
resolution to produce dot for dot hard
copies from the screen. The 2673A adds
raster graphics functions and print and
character set enhancement to features of
the other printers.

Additions to the 9845 computer line
provide monochrome and color graphics
displays. The monochromatic display
can produce 17 shades of brightness for
area fill; the color unit, 4913 distin-
guishable colors of fill. The processors
run computation intensive programs
three times faster than previous versions.
To achieve this, a microprogrammed bit
slice processor replaces the language
processing unit.

Firmware/software for the units
offers a data communications package
that provides distributed system net-
working, allowing desktop systems to
link with HP 1000 or 3000 systems. Other
packages include an assembly pro-
grammer’s translator utility and a plug-
in ROM that supplies structured pro-
gramming commands to increase pro-
grammer productivity and facilitate soft-
ware maintenance.
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Our AC line filters
eliminate interference
without reducing
power input.

When a large, multi-product cor-
poration had trouble meeting con-
ducted interference specification
limits on its computer terminals,
Spectrum Control, Inc., was called
in. Spectrum is a full service com-
pany that provides professional
electromagnetic compatibility
(EMC) testing, consulting, manu-
facturing and design. Our experts
solved this EMC problem with fil-
ters* on the AC power lines. Filters
that eliminated interference while
maintaining input power levels.
Spectrum also designs and man-
ufactures EMI/RFI suppression fil-
ters, shielded viewing windows,
capacitors and many other custom
and standard interference control
devices. Our computer database
contains over 57,000 product varia-
tions to help us solve any EMC
problem you may have at any stage
of your system’s development. And
our testing facilities include a com-
pletely equipped Anechoic Cham-
ber as well as open field sites**
So contact us about your EMI
problem. Write: Spectrum Control,
Inc., 8061 Avonia Rd., Fairview,
PA 16415. Or call: 814-474-1571.
*See Engineering Bulletin 27-0027-51
(part # 52-378-001). **Spectrum’s test-
ing facilities meet all FCC, VDE, CISPR,
CSA and MIL-STD 461 A/B requirements.

SPECTRUM CONTROL.INC.
Making technology compatible with technoi_ogy.
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Desktop computer supplies
both Winchester drive
and cartridge tape backup

Desktop computer SYST-23vTJ features a
28M-byte 8” (20-cm) Winchester drive
with 0.25"” (0.64-cm) cartridge tape drive
as backup. A companion to the L.SI-11/23
based system, SYST-23vzJ is configured
with 28M-byte 8” (20-cm) Winchester
and 1M-byte double-sided floppy.

In the SysST-23vTJ, Plessey Peripheral
Systems, 17466 Daimler, Irvine, CA
92714, provides the power and storage
capacity of a multiple-user system and
the necessary backup for most data and
word processing applications in a desk-
top cabinet. The system uses the PDP-11
instruction set, 128k-byte memory, 8”
20-cm) Winchester drive, and cartridge
:ape backup. The Winchester subsystem
uses the PM-FCVo06 single-quad wide con-
troller board and one 28M-byte
PM-FDV06J Winchester fixed disc drive.
The controller will interface up to four
drives if additional capacity is needed.
The 15M-byte cartridge tape subsystem,
PM-CSV11 satisfies backup requirements
using removable DC300-type cartridge
tape. Operating in streaming mode
under software control the controller
supports up to four tape drives.
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High throughput system
provides data analysis
for discrete device testing

T357 tests a broad range of device types,
simplifies program generation, and sup-
plies online data reduction. The discrete
semiconductor test system’s 64k
memory permits job development
without impacting throughput. The
system also provides dual 3M tape drives
and a comprehensive software package
for use by inexperienced personnel. An
improvement of the T347C from Tera-
dyne, Inc, 35 Morrissey Blvd, Boston,
MA 02125, the system can perform
wafer probe, final test, quality
assurance, incoming inspection, or
evaluation on devices including bipolar
transistors, diodes, SCRs, triacs, FETS,
optocouplers, and transistor and diode
arrays.

The system has basic mainframe
capabilities of 16 A for conducting tests
and 400 V (600 V pulsed) for leakage and
breakdown tests. Options extend these
to 160 A and 2000 V for power device
testing. A low current measurement

option performs FET leakage measure-
ments down to 100 fA with 10-fA resolu-
tion. A thyristor testing option meets re-
quirements for accurate thyristor testing
including accurate, predictable, and
clean test pulses preventing false trigger-
ing due to dv/dt and variable test time
for holding current testing.

Device libraries permit wusers to
prepare job plans from memory,
shortening job preparation time. An
online help list aids programmers by
providing the name and function of all
keyboard commands, names of all tests
that may be used with each module, or
names of all modules loaded in memory.

Online data reduction performed by
the system can be used to generate
histograms, cumulative curves, or prob-
ability curves graphically displaying lot
variations as an aid to process control.
Correlation analyses performed loga-
rithmically over up to four decades be-
tween two datalogged parameters permit
accurate display of large dimensions of
data that can cover decades of values.
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16-bit desktop computer
offers alternative to
timesharing mainframe

Processing full ANSI FORTRAN 77 and
Pascal software under its UNIX-like
MERLIN operating system, the CTS-300
offers the capabilities of a large mini-
computer in a desktop package.
Developed by Codata Systems Corp, 285
N Wolfe Rd, Sunnyvale, CA 94086, the
unit combines an M68000 CPU, 256k bytes
of high speed cache memory, and in-
telligent high speed control devices on
one Multibus card. CRT and independent
keyboard and floppy and Winchester
disc drives are also incorporated.

Significantly, the system directly ad-
dresses up to 1.5M bytes of memory
without segmentation. Programs can be
up to 1.5M bytes long. Because differen-
tiation between code and data is
dynamic and optional, there is no limit
on FORTRAN array or Pascal procedure
size.

Software for the system includes ANSI-
standard FORTRAN 77 and Pascal com-
pilers so that software written for main-
frames can run without change. A 68000
assembler and linker allow Pascal and
FORTRAN to be linked to assembly
language programs. The FORTRAN com-
piler has been benchmarked at 7000
lines/min.
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THE

WINCHESTER
ALTERNATIVE

HIGH CAPACITY, 1/0, BACKUP

Until now, you thought only a fixed
disk could give you the high capac-
ity, speed and reliability your system
needs. Until now, you were right.

Before today, you were consider-
ing buying a Winchester for mass
storage, a floppy for I/O and a car-
tridge for backup. Before today, you
didn't have much choice.

But now, you can get what you
need in high capacity flexible disk
drives—3.2, 6.4 and 8.4 Mbytes
(with more on the way) from the
world leader in high technology
floppys —PerSci. Diskette drives
that are their own I/O and their own
backup so you buy just one drive,
not three!

And PerSci high density drives do
not use exotic media or expensive
cartridges like some you've been
reading about. PerSci drives store
more bytes than a floppy could ever
store before on standard, off-the-
shelf diskettes.

How did PerSci do it? We started
with voice coil positioning —the
“big disk” positioning technology
which makes PerSci drives 3 to 6
times faster than other floppys (1 ms
track to track), far more precise in
positioning and gives the drives reli-
ability approaching hard disks. The
unique accuracy of the voice coil
has made it possible for PerSci to
design a truly effective dual diskette
drive —that is, two diskettes housed
in one drive the size of a standard

8 inch floppy. Add dual head tech-
niques to that high reliability and
you have two heads reading double
density data on both sides of two
diskettes in one compact package.
In other words you have a PerSci
Model 299B with data storage of 3.2
Mbytes—the perfect storage capac-
ity for a wide variety of applications.
And if you need twice as much
data, PerSci has it in the Model 699
diskette drive. The extreme preci-
sion of the PerSci positioner has
allowed PerSci to make the move to
96 tpi (the first 8 inch drive to reach
this density) with no major redesign.
This means you get proven technol-
ogy in a PerSci 6.4 Mbyte drive.
To take the next capacity step
PerSci has added to this proven high
technology design the first true track
following servo system ever to be
implemented on a floppy disk drive.
This unique system, so precise it can
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follow even elliptical variationsin
media tracks, allows PerSci drives
to store 8.4 Mbytes of data on 150
tracks per inch with complete reli-
ability on absolutely standard
removable media. And this is just
a sample of what this system can do.

So before you spend money and
time on Winchesters and low per-
formance floppys and cartridge
drives with multiple controllers
(and before you start betting on tape
for backup) —consider the alter-
natives. PerSci drives are micro-
processor based, have a patented
hub and cone assembly for ultra-
reliability and a unique low noise
read amplifier. They have all the
benefits you can expect from hard
disks —with the removable, low
cost, mailable, stackable floppy
media that is the standard of the
industry. So now that you've got a
choice, choose a PerSci high density
floppy — the Winchester alternative.

Call or write today for informa-
tion to PerSci, Inc., 12210 Nebraska
Avenue, West Los Angeles, CA 90025.
(213) 820-7613. Telex 687-444.

Peripherals a
Generation Ahead.




Printer offers choice
of operating speed and
dot density

Variable speed TASKMASTER MVP2 adapts
to virtually any printing application, in-
cluding multitask operations, dis-
tributed data networks, and heavy duty
industrial uses. In the unit, Printronix,
Inc, 17421 Derian Ave, Irvine, CA
92713, has incorporated a number of
technological innovations, including
variable print speed operation with cor-
responding dot densities, and a self-
driven hammer shuttle assembly.

Print speeds are operator or computer
selectable for 80 lines/min with 100 x
100 dots/in* (39 x 39/cm?) for corres-
pondence/word processing applications;
150 lines/min with 60 x 72 dots/in? (24 x
28/cm?) for data processing output; and
200 lines/min with 66.7 x 66.7 dots/in?
(26.3 x 26.3/cm?) for compressed
character printing on smaller forms.

The simple hammer spring in the
mechanism provides higher impact
energy than competitive units. This
higher energy allows use of a larger dot
size, even when printing on 6-part paper,
so dots can be made to overlap at data
processing print speeds.

The characters of correspondence
quality print are close together. A 13 x 9
matrix produces solid, well-defined
characters. Because of the hammer’s
high energy, word processing quality can
be printed without reducing speed.

The printer’s self-driven shuttle
mechanism features a linear motor inte-
grated into the assembly. This allows the
unit to operate at noise levels of less than
60 dBa in a compact 12 x 20 x 24" (30 x
51 x 61-cm) desktop size. Design of the
integral shuttle moves the hammer bank
from side to side across the paper a
distance of less than 1” (2.5 cm). In this
way, it creates a line of dots. The in-
tegral linear motor and the energy-
conserving reversal springs permit con-
struction of a compact lightweight
mechanism.

Microprocessor control permits the
host computer to change from data pro-
cessing speed to word processing
quality, or to plot at any one of three
different speeds, by electronic com-
mand. High dot density allows system
flexibility by providing compatibility
with many existing graphic systems.

The printer offers a repertoire of cap-

abilities that include 6-part forms,
business graphics, plotting, forms
66

generation, labeling, OCR, and bar

codes. Other standard features are
double-height printing, character print-
ing, underlining, and electronic vertical
formatting. Options provide users with
foreign, special, and expanded character
sets, a manual forms length selector, a
static eliminator, and an RS-232-C
interface.
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Digital image processor
eases operation by
accepting voice input

A speech recognition system that
operates with a digital image processing
system fits applications where hands-off
use is necessary. The system, resulting
from basic research and development
performed by 3M Co’s central research
group, has been refined to meet specific
requirements of image processing by
Comtal Corp, 505 W Woodbury Rd,
Altadena, CA 91001.

The system can process more than 100
command words or short phrases, can
string two separate commands together,
and is programmed to respond to an in-
dividual user’s voice pattern. Using
voice to issue commands to the image
processing system eases the operator’s
task in dimly lit photo-interpretation
areas, in harsh remote environments,
and in medical research.

The system is first trained to a voice
pattern by having the user record the
vocabulary of commands. Then, as the
user issues commands, the system com-
pares the pattern to the voice signature
stored in a series of lookup tables. Once
a match is made, a string of AscII char-
acters is sent to the image processing
system and becomes the command signal
to the system.

In operation, two separate command
words or phrases may be strung together
and used to form another command. A
preprogrammed set of windows limits
the commands that may be combined
with each command word or phrase.

Responding to voice commands, the
Vision One/10 is an interactive stand-
alone image processing system that
operates in realtime. Its memory has
capacity for up to four 512 x 512 x 8-bit
images and up to four 512 x 512 x 1-bit
graphic planes. Using an LSI-11/2 com-
puter/controller with a P/ROM operating
system, the unit has a 8-bit in to 24-bit
out pseudocolor processor with 8 red, 8

green, and 8 blue. A zoom feature based
on pixel representation provides
image enlargement by factors in 1X, 2X,
and 4X.
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Benchtop system handles
parametric/functional testing
of LSI and memory devices

Performing dc parametric and func-
tional testing of digital devices ranging
from SsI to LSI and memories, the 1732K
handles incoming inspection. The
benchtop microprocessor controlled unit
from GenRad Inc’s Component Test
Div, 300 Baker Ave, Concord, MA
01742, delivers capability and perfor-
mance comparable to those of larger,
more expensive systems. An added
Kelvin measurement feature ensures the
integrity of critical test signals and main-
tains accuracy of test results.

High throughput is supplied by the
multiprocessor architecture. A z80 with
64k bytes of RAM controls the system
and operates the CRT display. A second
processor operates the system’s mag-
netic tape mass storage unit. A third
high speed pattern processor applies test
vectors to the device under test at rates
up to 2 MHz. Test vectors are stored in a
large pattern memory with 4k x 4 bits of
storage for each driver/sensor pin. Test
pattern entry is aided by a unique learn
mode whereby the response portion of
the truth table is derived from a known-
good device.

The system permits Kelvin connec-
tions to a device remote from the test
system, an important consideration
when interfacing to automatic handlers
and probers. Operating system software
performs a Kelvin self-test for verifica-
tion of contact closure on automatic
handlers.

System interfaces include IEEE 488 bus
and 20-mA current loop. These data
ports allow test programs to be loaded
from another computer, or test results to
be transferred to printers, calculators, or
computers.

Simplified operation and program-
ming are supported by making control
decisions selectable from a menu of op-
tions displayed on the system’s built-in
CRT. Program generation and modifica-
tion are facilitated by special program-
ming keys and displays. No special pro-
gram language is required.

Circle 363 on Inquiry Card
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Develop more programs
without developing more programmers

with STARPLEX I1."

Infroducing STARPLEX II, the fast
and easy development system that
makes more efficient use of your
development fime.

The fastest development cycles yet
are taking place on STARPLEX Il with
ISE™ (In-Sysftem-Emulator), the max-
imum support development system.

With its increased memory
space and high level language support,
STARPLEX Il is fhe logical choice for
programmabie devices, such as the
NSC800, Z-802 8080 and 8085. Like
STARPLEX™ it supports our INS8048,
INS8049, INS8050, INS8070, COPS™
Family of microconfrollers, PROMs, PALs
and our entire BLC SuperChip™ board
level computers.

STARPLEX Il also supporis our
BLMX-80 real-time multi-tasking operat-
ing system.

ISE puts programmers out front with
fast development cycles. The ISE module
allows you to see exactly what's happen-
ing in the farget system during emulation,
either step-by-step or in real fime.

Wiih ISE, you can start, break, fest,
edif, debug and confinue your program af
any point in the development cycle.

STARPLEX Il is perfect for high level
languages. Now you can develop pro-
grams in high level languages such as
Pascal and PL/M. FORTRAN and BASIC
are sfandard.

STARPLEX Il was designed for max-
imum ease of use. Its highly interactive

software provides on-screen menus for
function selection and makes each task
as easy as possible fo learn and use.
User definable function keys allow most
frequently used programs tfo be loaded
with a single key stroke.

And because STARPLEX Il offers the
industry standard CP/M® operating sys-
tem as an option, it provides an extremely
flexible program base fo work from. In
fact, with CP/M, STARPLEX Il can also be
used for other engineering tasks such as
project proposals, fest

simple matter to upgrade.

The upgrade kit includes all of the
enhanced features of STARPLEX I, such
as additional user memory and user
definable keyboard.

STARPLEX II. The newest and hottest
development in development systems
from the Practical Wizards of Silicon
Valley.

To find out just how fast and easy
developments can happen, send in the
coupon below or call us toll free at

cial analysis.

Simple upgrades
for STARPLEX ™ users.
Since STARPLEX Il
support packages are
compatible with those
of STARPLEX, it's a

Please send me complete information on:
[[] STARPLEX Il Development System

engineering and finan- [

California call
(800) 672-1811.

(800) 538-1867. In

STARPLEX, STARPLEX II, ISE and

COPS are frademarks of National

Semiconductor Corporation. Z-80 is

a registered frademark of Zilog

Corporation. CP/M is a registered
' frademark of Digital Research, Inc
PAL is a rademark of Monolithic
Memories

National Semiconductor Corporation

I NAME

2900 Semiconductor Drive
Mail Stop 16250

COMPANY

Santa Clara, CA 95051

TITLE
I ADDRESS

[[] STARPLEX Upgrade kit I
[[]Have a Representative Arrange a
National

STATE ZIP

Demonstration I
Semiconductor I

of Silicon Valley

I CITY
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[F YOU WANT TOSTART
YOUR OWN COMPUTER COMPANY,
YOU NOW HAVE THE COMPUTER
TO START WITH.

The entrepreneurial spirit runs rampant A PASCAL that executes at assembly lan-
in the computer industry. In fact, its come to  guage speeds. An ANSI compatible BASIC
our attention that a significant number of the  that lets you write enormously complex pro-
technical/engineering types have some thoughts grams that take up only a little space. A
of starting their own company. B o,

So we have come out with a computer . B
for them. And for those entrepreneurs with- ;
in companies who are in a hurry to get their

hot new project to market in a hurry.
It’s called the MPT7/100.

As you can see, the MPT/100 computer
is small enough to fit in whatever corner you
set aside for furthering your own ambitions.

And 1it'll cost you less than the price of a
basic new car.

This computer is anything but basic.

Inside the MPT/100, you'll find a
16-bit microNOVA™ computer. 64K bytes
of memory. 80 column by 24 line screen. Full
keyboard with numeric pad. 716 KB of on-
line storage on two 358 KB mini-diskettes
all packaged in a system that has the kind of
software, compatibility with more powerful
computers, ease-of-use and reliability that
desk-top computers are noted for not

having.

Also unlike most desk-top
computer software, some very £
sophisticated (read easy-to—use)
big computer software is av

able for the MPT/100 com-
puter: A multi-tasking

FORTRAN that meets all
the ANSI standards.




full range of user-friendly interactive program-  you've interfaced all the blood, sweat and
ming aids. And MP/OS, an operating system tears you've put into your company will grow
anyone who'’s Into operating systems will tell with you. Because we’ve invested no small
you 1s one of the most advanced in the world. ~ amount of energy working to make our com-
(Anyone who considers any of the above puters compatible.
to be of trivial importance should consider the The point here is that the MPT/100
fact that a single line of application code costs  can make you what a lot of companies have
a good deal more than many microcomputers.  become with Data General.
And that cost is only going one way.) Like Aero Systems Engmneering, of St.
Saving money on programming is only Paul, Minnesota, for example. They’re far
part of the attraction of the MPT/100. It also and above the leading manufacturer of com-
saves you time. So you can get your company  puterized aircraft jet engine testing systems.
up and running before anyone can do the A position they came to occupy partly by
same thing. building test facilities that could cut fuel con-
- As you grow, all the software sumption rates by 35%. Partly because of
’ you've written, all the peripherals our world-wide service. And partly because
they didn’t have to wait eighteen months to
get our computers
There 1s no stopping you from doing
the same
If you want to get more detailed in-
formation about the MPT/100 computer,
call your local Data General office or your
Data General manufacturer’s representa-
MPT/100 tive. Or the distributors listed below. Or
write us at: MS C-228, 4400 Computer
Drive, Westboro, MA 01580.
MPT/100 computers are available
for off the shelf delivery from:
SCHWEBER, HALL-MARK,
KIERULFF, ALMAC/
STROUM and
R.A.E. in Canada.
Look at 1t this way.
All of you who want to
start your own computer
company, are very lucky
people. We didn’t have
anybody to write to
when we got started.

¢y DataGeneral

We take care of our own.

microNOVA is a registered trademark of Data General Corporation. (©)1981, Data General Corporation.
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The Problem: Glare from CRT displays. Eye
strain. Inefficiency. Loss of operator-hours.
The ergonomic difficulties of interfacing
man and CRT are growing. OCLI has the
solution: HEA®— High Efficiency Antireflec-
tion Coating. HEA reduces glare by 94%
while optimizing contrast. It improves the
operator’s visual efficiency and comfort.
It’s cost efficient. It's the solution. For more
information write, phone, or TWX: OCLLI,
Dept. 109-DC, 2789 Giffen Ave.,

PO. Box 1599, Santa Rosa, CA. 95402.
(707) 545-6440. TWX: (510) 744-2083.

OCL' The Anti-Glare Solution

Display Products

CIRCLE 142 ON INQUIRY CARD

TECH REVIEW

Digital in-circuit
test system handles
mixed families on board

The Troubleshooter %0, with up to 3024
universal test points, performs produc-
tion testing of digital PCBs—such as the
large boards used in computer systems.
The unit, from Plantronics/Zehntel,
Inc, 2625 Shadelands Dr, Walnut Creek,
CA 94598, tests any combination of
logic families, including ECL, CMOS,
LS/TTL, and TTL. It can be programmed
to test as many as 63 different logic
families on a single board.

The system derives its ability to test
mixed logic families from bipolar drive
and distributed programmable power.
Each driver/receiver card (48 hybrid
nodes each, 63 cards maximum) is in-
dividually programmable for either
positive or negative logic levels and
power supply voltages. In addition to 38
drivers for stimulus, each card has 0- to
3-A, —6- to 12-V power supply for
device under test power, all under pro-
gram control.

In the system, each driver/receiver
connection is treated as a transmission
line. Short coaxial cables, with selectable
terminations to reduce ringing, over-
shoot, and crosstalk, are used for each
of the lines. Bandwidth enables high
speed operation. Combination of high
speed and less distortion makes possible
testing of boards containing ECL.

Stimulating at a 1-MHz pattern rate
and receiving signals at up to 4 MHz, the
system can test microprocessors running
at their own speed. Those that include
clock circuitry in their architecture can
be tested by synchronizing the tester to
the freerunning clock of the processor.
The unit can select any of three external
clocks on the board for specific tests
under program control. Analog and
digital capabilities at every node permit
shorts and continuities testing on every
test point.

Software features include the com-
pany’s Data Director for functional
testing of vLsI and LSI devices on the
board and the Producer to reduce pro-
gramming time and cost. The system can
be used with the optional model 110
remote programming station, which
serves to generate and edit test programs
and run the Failure Analysis Data pro-
gram offline to free the test system for
production testing.
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~ Our 16-Bit Support
is Gomplete

If you're into microprocessor-based design with 16-bit chips,
call us. We've got the hardware and software support you

PROGESSOR | EMULATORS | commitrs | N€€d. We've got it NOW! We can support you with full-speed,
8086 real-time, transparent emulation; simultaneous emulation of
S0 multiple processors; and full logic analysis capability. We're

also shipping PASCAL Compilers for 8086, 68000 and the
| : P
ze00 Z8000 series. Give us a call and we'll prove we've got the only
; way to emulate . . . the only way to write programs for 16-bit
Complete support also available for the 6809 : g ’ ;
and other 8-bit chips chips. Call today. We won't ask you to wait for 16-bit support.
5730 Buckingham Parkway N
SEE US AT WESCON, BOOTH NO.'S  Culver City, CA 90230 Gen Rad
1635, 1637, 1736 AND 1738. (213) 641-7200 TWX: 910-328-7202 Development Systems Division
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l 1733 Alton Street
" Ex-Cell-O Corporatlon Post Office Box C19533

REMEX DIVISION Irvine, California 92713
(714) 957-0039
TWX: 910/595-1715

|

|

|

x|

|

I Compatible and more —the new Remex 5V4 inch

| «p1CO” drives are the first mini- floppys to combine the 24 inch
! high bezel configuration with 96 tpi high density. Plus, Remex

8| has eliminated the belts and solenoids that are a main cause

¥ | of trouble on other small floppys. Want to know more? Attach
I a business card or fill in below and mail today.
|

|

[

|

|

I

I

|

I

Name Title

Company

Address

Write or Call for Specifications and Delivery. g
ity

Phone
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Realtime debugging tool
for LSI/VLSI test systems
displays test program setup

SAGE supplies users of Series 20 and
SentryR LSI/VLSI test systems with a
realtime debugging tool. In the system,
Fairchild Camera and Instrument Corp,
Test Systems Group, 1725 Technology
Dr, San Jose, CA 95110, has combined
interactive software with a color
graphics terminal to provide visual
display of the test program setup so that
programming errors can be detected and
corrected.

The package simplifies debugging
by simulating the system hardware’s
interaction with the device under test
and displaying both the stimulus and

expected response graphically. Opera-
tors can modify the program stimulus
interactively in the virtual simulation of
the program, then transfer this informa-
tion to the tester hardware to see the ac-
tual DUT response on a realtime basis.
The system consists of graphics ter-
minal with color display, lightpen, and
keyboard. The software package allows
the terminal to display the waveform
of all programmed inputs, waveforms of
actual device outputs, placement of
measurement strokes, and results
of pass/fail decisions. A virtual tester
simulates in software what tester hard-
ware does, displaying the waveform as it
appeared on the device under test. Using
the state library, the virtual to real
translator then records all changes ac-
complished and lists them on a printer.

We're looking for
a whole new breed of CAD.

At United Technologies Microelectronics Center
(UTMC), we offer you something very few companies can
—a small company atmosphere, backed by a multi-billion
dollar corporation. At our new design center in Colorado
Springs, you'll work in a total state-of-the-art R&D
environment on CAD and CMOS gate array designs.

We're looking for top-notch computer-aided design
engineers who feel their only limitations are budgets,
resources and the equipment they're using.

So if you're a degreed CAD programmer/engineer who
is looking for an unsurpassed work environment, and an
excellent compensation/benefit package, let us tell you
more about UTMC. Contact Les Gaskins collect at (303)
594-8000 or send a resume in confidence to UTMC, 4525
Northpark Drive, Colorado Springs, CO 80907.

UNITED

MICROELECTRONICS

\"/// TECHNOLOGIES

CENTER

UTMC is an equal opportunity employer m/f/h/v

#1981 United Technologies Microelectronics Center.
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Interfaced through the rS-232 port of a
60- or 120-pin test system operating
under M’ software, the system runs in
the background of the cpu. It can reduce
programming time and use of engineer-
ing and software resources by as much as
40% to 50% for development and de-
bugging of a complex LSI test program.
Circle 365 on Inquiry Card

Realtime 32-bit machine
offers hardware support
for multiprogramming

Supporting multiprogrammed operation
through hardware, the model 409 also
provides 16k bytes of high speed cache
memory and 4M bytes of main memory.
GEC Computers Ltd, Elstree Way, Bore-
hamwood, Hertfordshire WD6 1RX,
England, has designed the CPU to exe-
cute 1.5M instructions/s and has pro-
vided the system with built-in diagnos-
tics. Hardware segment registers support
memory protection; other functions are
supported through Nucleus, a hardware
realtime executive.

As on other 4000 series systems,
Nucleus supplies a number of functions
that are normally performed by a soft-
ware operating system. Among these
functions are maintaining protection be-
tween programs, providing communi-
cation facilities between programs, short
term scheduling of programs, providing
fully protected 1/0 facilities, and routing
interrupts to appropriate programs. A
microprocessor based control unit
enables the operator to control the CPU
and monitor contents of memory and
registers.

Performance improvements are
demonstrated. The system runs pro-
grams 2.5 to 5 times faster than the
model 4085; its extended facilities enable
it to run typical FORTRAN benchmarks 10
times faster than the model 4065.

Babbage, CORAL 66, FORTRAN 77, Algol
60, Pascal, COBOL, APL, RPG II, and BASIC
languages are supported. The FORTRAN
compiler includes a feature called FOcus
which serves as an interactive source
level debugging tool. 0
Circle 366 on Inquiry Card
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CalComp’s new 36" EPP plots
from vector data. Thanks to our
new 95X controllers.

CalComp adds an all new 36" Electrostatic Plotter, P
to our family of EPPs. The new CalComp Elect
Model 5500 gives you high quality, full size p!
CAD/CAM, seismic, mapping, or

drawings.

New controllers drive E
CalComp’s new v

the industry to ¢

CALCOMP

A Sanders Graphics Company

SANDERS

2 Palma Avenue, Anaheim, CA 92801 (714) 821-2011 TWX 910-591-1154
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SHUGART
AN EXCLUS

Experience.

When you specify a Shugart
drive for your standalone sys-
tem, youre getting something
you can't get from any other
manufacturer.

Because —1.8 million installa-
tions later—we know g

\
more about low-cost
disk drives than any-
bOdy \
Our high-volume
manufacturing expe-
rience means you can get 1,000
drives as easily as 100. Because
we produce over 3,500
every day.

Our application
engineering experience
means we can help yOu
get your pro- N
ducttomar- &
ket faster. Be- ¥
cause weve
helped custo—
mers design

B more

,\w)
& —

*m



INTRODUCES
INGREDIEN'.

F' controllers than anyone
. clse.
" Our world-wide field engi-
Tneering experience means
=u longer running drives and
. faster repairs. Be-
cause weve
got the
M) largest

our industry.

And our new product devel-
opment experience means the
biggest choice in low-cost disk
drives.

From the industry-standard
SA800 floppy—the recognized
leader for low cost and high
reliability.

To the SA850 double-sided
floppy with up to 1.6 megabytes

of storage. All reliable thanks to
its Bi-Compliant™ head design.

To the SA1000 and SA4000/
4100 8- and 14- inch Winchesters.
With anywhere from 5 to 58
megabytes of high-performance
storage.

All ready, right now; to be
added to your system.

At Shugart, experience is

more than a no-cost extra.
[t's something you can
profit from.

For more information,
contact Shugart Associates,
475 Oakmead Parkway,
Sunnyvale, California 94086.
Telephone (408) 733-0100. Hamil-
ton/Avnet, authorized distributor.

Shugart

Right from the very start.

Sales and Service: Sunnyvale CA, Costa Mesa CA, Minneapolis MN,
Richardson TX, Framingham MA, Landing NJ, Atlanta GA, Toronto
Ontario, Paris France, Munich Germany.
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Were giving 8-bit micros




Digital introduces the $653* 16-bit micro. So why
limit yourself to 8-bit thinking when you can get all the
advantages of 16-bit performance at this low price?

Treat your system design to a more powerful and
proven instruction set. More efficient processing. Preci-
sion arithmetic. The expandability which allows your
system to grow as your needs grow, without changinﬁ
system architecture. And to accommodate that growt
without appreciably changing your software
requirements.

Send us your application and we’ll send you com-
plete information on how to match your requirements
with the performance of 16-bit micros from Digital. The
company that has sold more high-performance micros
than anyone.

The price is right. The time is now.

For full information, fill out the coupon or call toll
free at (800) 225-9220. In MA, HI, AK and Canada call
(617) 467-7000. Or simply contact the Hamilton/Avnet or

Harvey Electronics office near you.

*In quantities of 50. Single unit price is $990. U.S. domestic prices only.

Please rush your 16-bit Micros Application Infor-
mation Package to me at once. My application is:

[J Laboratory/Scientific

[J Data Communications

[0 Industrial/Process Controls

[0 Other (Please'Specify) L

Name
Title
Company
Street
State L Zip Tel. ( )
Digital Equipment Corporation

Microcomputer Products Group, MR2-2/M70
One Iron Way, Marlboro, MA 01752 e

DEC-C-164
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a run for their money.

Wechangethe way
the world thinks.
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Ronald G. Fluet*

General Dynamics Corporation
Eastern Point Rd, Groton, CT 06340

John L. Pokoski
John L. Hill

University of New Hampshire
Durham, NH 03824

F reshly cut timber retains most of its internal
moisture content and usually cannot be processed
until much of this moisture has dissipated. During
the drying process, the lumber undergoes scheduled
atmospheric variations in an environmentally con-
trolled building called a dry kiln. Such kilns generally
contain large circulation fans, a heat source (eg,
steam in a finned pipe), a humidity source (eg,
steam), and ventilation to exhaust humidity to the
outside. Lumber is stacked in the kiln to provide air
circulation over the wide boards.

As energy, labor, and raw material costs continue
to rise, efficient lumber drying becomes extremely
important. For instance, 150 m® of high grade
lumber, contained in a single kiln charge, can be
worth over $50,000 after drying. Improved drying
schemes minimize lumber loss (degradation) and

*Ronald G. Fluet is a former Graduate Research Assistant
at the University of New Hampshire. Scientific contribu-
tion number for this study is 1073, from the New Hamp-
shire Agricultural Experiment Station.

shorten processing schedules to bring about signifi-
cant dollar savings. A microcomputer based kiln con-
troller with a control program written in BASIC is now
being developed as a research unit at the University
of New Hampshire. By accurately sensing and con-
trolling wood-drying kiln environments, the instru-
ment regulates an efficient and cost-effective wood
processing system.

Most controllers fit an open-loop, manual set-
point description. Some use a slowly rotating cam,
while others require manual input at specific time in-
tervals determined by changing wood moisture. A
wet and dry bulb scheme is the standard means of
sensing kiln conditions. Bulb sensors drive pneumatic
valves that are calibrated mechanically to actuate
heat, steam, and ventilation in the kiln. The bulbs
also drive two pens that record the conditions on a
rotating circular chart. Other controllers vary from
this scheme somewhat, but their degree of sophistica-
tion is similar.

System performance and product quality governed
by such controllers are not as efficient as today’s
theory and technology can provide through auto-
matic control. For example, continuous monitoring
and storage of changing kiln and wood conditions,
and corresponding automatic adjustment of the con-
trol outputs, should result in tighter control over
dried lumber quality, as well as time and energy sav-
ings. Kiln capacity in lumber volume per unit time
should increase through use of an improved adaptive
reference input scheme and elimination of sample
board moisture-measurement delays. An automatic
controller shortens drying time and avoids over-
drying (continuing a run after the wood has reached
the desired target moisture content).

Previous reports on automatic kiln control'?
describe the system performance of a weight actuated
controller; a German kiln manufacturer has pub-
lished information about its automatic controller.?
However, neither of these systems uses a computer
controller such as that in the small [S00 to 800 board
feet (152 to 244 m)] research unit kiln in the Wood
Products Laboratory at the University of New
Hampshire. Automatic kiln control research there in-
volves: (1) improved sensors for both shrinkage and
moisture gradients; (2) a procedure for producing a
drying schedule according to a predetermined perfor-
mance index, which may be a function of time,
energy, drying stress, and related failure—a key ele-
ment in the generation of this schedule is a mathe-
matical drying model for the wood; and (3) the

(continued on page 82)
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C. Itoh's Model 150 alphanumeric
dot-matrix printer is absolutely
the smallest, thinnest of its kind
in the world. It weighs a mere
2.12 ounces and measures just
74x43x12.8mm. Yet it produces
alphanumeric and symbolic char-
acters — even special graphics - at

a one-line-per-second print speed.

And all on plain 45mm roll
papet A miracle? There's more.
C. Itoh's 150 prints up to
16 characters per line (96 dots),
runs surprisingly long on just
four "AA" nickel-cadmium bat-
teries and features a no-fuss,
no-mess inked ribbon cassette.
It's ideal for portable data
entry, pocket calculators, micro-
computers, any application

Model 150 shown actual size

C. Itoh has become a world leader
in computer peripherals.)
And, since space is no longer

a major design factor, the 150
could easily open up exciting new
I applications. In fact, once you see
§ the 150 work its wonders, we
b think you'll agree it's the small
L miracle in alphanumeric printers.

& For complete details, contact
C. Itoh Electronics, Inc., 5301
Beethoven Street, Los Angeles,
FCA 90066; (213) 306-6700.
i New York office: 666 Third Ave.,
Y.,NY10017;(212)682-0420.

<< c. IToH
ELECTRONICS, INC.
One World of Quality

where your space is at a premium.
But don't let its small size
fool you. With a MCBF of 500,000
lines, the 150 is both rugged and
reliable. (Reliab '

Cl l‘!'iHETTUHCITﬁHC
C ‘rpHrnQHg ITDHr‘
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UPDATED

SCHEDULE SCHEDULE
MAXI-
e
SENSOR SENSOR
DATA DATA
CONTROL
MicRo- | INPUTS
COMPUTER KILN

SENSOR OUTPUTS

Fig 1 Simplified block diagram of complete kiln control
system. Kiln operator periodically closes loop to generate
new schedule based on up to date sensor information

development of a computer based system for sensing
and controlling the wood drying process as described
here.

General Considerations

An online computer controlled system must sense the
critical parameters continuously and adjust the dry-
ing schedule according to a control algorithm based
on the performance index. In this case, the control
algorithm is lengthy and complex, requiring the use
of a large, expensive computer. Since the time con-
stants of the plant (kiln and lumber) are extremely
slow, and typical kiln schedules also change slowly, a
more economical solution is suggested in Fig 1. Ini-
tially, the operator makes a test run of the schedule
program in an offline maxicomputer, using typical
wet lumber values as sensor inputs. This generates an
optimal schedule that is entered into an online
microcomputer and the drying run is begun. The
microcomputer monitors the wet and dry bulb sensor
outputs and tracks the schedule in an open-loop
fashion. Periodically, the operator monitors the
wood moisture sensor outputs; when they deviate too
far from values originally predicted by the optimal
schedule program, the operator generates a new
schedule based on the actual sensor values. Then the
operator closes the loop by entering the updated
schedule into the microcomputer. In this way, a
relatively small amount of time in a timeshared maxi-
computer is used, and money is saved. However, this
system requires more operator attention than would
a completely automated one. In a research environ-
ment, operator monitoring is no handicap, since sen-
sor data and schedule outputs are analyzed as a mat-
ter of course. Even in a commercial kiln, it may be
desirable to keep the operator actively involved in the

process. However, the links between the micro- and
maxicomputers can be automated easily. A longer
range goal is to simplify the schedule generating pro-
gram and eliminate the maxicomputer entirely.

Selection of the Computer

Use of a computer as the heart of a kiln controller
has many potential commercial advantages, in-
cluding low cost, flexibility, and reliability. These
factors—particularly flexibility—are even more im-
portant for a research controller. Variables and con-
stants in the program can be changed easily, and the
system program edited to modify the actual char-
acteristics of the control system. Research kiln opera-
tion also requires collection and storage of large
amounts of data for future analysis. This is facili-
tated by standard computer interfaces to printers,
magnetic tapes, and magnetic discs.

A personal microcomputer system was chosen for
the kiln tracking controller at the University mainly
because of its low cost. A minicomputer would have
performed the required functions faster and could
have been expanded with greater flexibility than a
microcomputer. However, operating speed was not
critical, expansion requirements were moderate, and
the cost differential between computer types was im-
pressive. Processing power, memory capacity, and
expansion capability of the microcomputer systems
were more than adequate for implementation of a
kiln controller.

Choice of a personal microcomputer system over a
single printed circuit board microcomputer was in-
fluenced by the determination that the hardware cost
and development from board level would exceed the
cost of an equivalent personal microcomputer system
significantly. On the other hand, if the controller
were being developed for commercial production,
this might not be true. As a research tool, the per-
sonal microcomputer enhances the expansion
capability of the controller through its many
available peripherals and the potential for add-on
memory.

Factors reviewed in choosing the microcomputer
system included documentation support, special pur-
pose input/output capability, reliability in the kiln
environment, product stability, maintenance sup-
port, and expansion potential. Market conditions in
June 1978 influenced the specific microcomputer
choice. Although several personal microcomputers
met minimum requirements, the Radio Shack TRS-80
was chosen—primarily because of convenient local
service and readily available documentation.**

Systems Engineering Considerations

Certain system input factors must be considered in
the synthesis of a computer controller. Estimates
(continued on page 86)

82 COMPUTER DESIGN*AUGUST 1981




Only MDB has Line Printer Controllers that are
completely self testing with Prinlest,” Loop Back
and LED’s for visual indication of the data being
transmitted. You save maintenance costs and down
time. MDB's exclusive Prinlest feature, when acti-
vated by an edge mounted toggle switch allows you
to exercise the controller’s printer interface, inter-
connection cable and all parameters of the printer
(except VFU). Then flip a second switch for Loop
Back which causes the controller to function as if
in full operation with a printer while, in fact, the
printer is disconnected. You verify controller opera-
tion or troubleshoot the module without noise,
paper waste or confusion. And MDB controllers
with the Prinlest feature can be remotely activated
from the printer.

MDB manufactures controllers for every major
line printer in the world (for example, we make
the only LSI-11 line printer controller with a
Data Printer interface) so you can have the

SYSTEMS INC.

1995 N. Batavia Street
Orange, California 92665
714-998-6900

TWX: 910-593-1339

See Us at Wescon
Booth #1826

Circle 48 for featured product data.
Circle 49 for general info.

Line Printer Controllers that test themselves-

MDB makes
the difference!

exact printer system at the exact speed you need —
whether you use a PDP#* 11, VAX} LSI-11/2 or 11/23,
PDP-8, DG, H-P, PE or IBM Series/1 computer.

And that’s not the only difference MDB interface
products can make to you. MDB makes the only
DZ11 compatible multiplexors for DEC’s LSI-11 series.
They offer RS-422, RS-232 and current loop capa-
bility. We offer PROM modules with window map-
ping, communications interfaces that support X.25
and a unique LSI-11/23 system with 22 bit addressing
and up to 4 Mbytes of memory. Our boards are
warranteed for a full year, many are available off
the shelf and they can be purchased under GSA
contract #GS-O0C-02423.

Want to see the difference we can make in your
system? Call or write for all our specifications.

*Trademark Digital Equipment Corp

‘-»4“-\\,
§,



Interchangeable ROMs and
EPROMs from Texas
Instruments, the total
memory supplier.




There are times when your system
design will clearly dictate either
ROMs or EPROMs. At other
times, the dividing line between
the two is hazy. That’s when a care-
ful analysis of the economics in-
volved — particularly the recent
substantial pricing changes in the
marketplace — may tip you to one
or the other with considerable
long-term savings as a result.

Texas Instruments, a leader in
non-volatile memories and a broad-
based supplier, can deliver the
byte-wide ROMs or EPROMs you
need. And from its years of experi-
ence with these memory devices,
TI offers suggestions that may help
you decide on the least expensive
solution for your system.

The case for ROMs

In general, ROMs provide more
memory for less cost than any
other semiconductor memory. The
key to their use is high volume and
high memory capacity — on the
order of 32K and 64K. Coupled
with programming — performed by
the supplier —that will not change
or need to be updated.

In these circumstances, ROMs
are especially cost effective. Total
costs are spread so widely that per-
bit cost is relatively inexpensive.

Consumer and computer periph-
eral applications where the volume
of end products is large can make
very economical use of ROMs.

The case for EPROMs

Prices for 16K and 32K EPROMs
have declined significantly, and
those for 64K devices will follow

Here are tips
from Texas Instruments
on which touse when.
Your decision may hinge on economics.

suit. Making EPROMs econom-
ically attractive, especially for ap-
plications where the program is
likely to change.

Programming is easily per-
formed by the user, and there is no
mask charge. One EPROM type
can be used for many different pro-
grams. Which means lower inven-
tory costs and no write-off costs
when programs vary.

Ti's High-Density ROMs

Device Density | Power Dissipation® | Access Time”

TMS4732-35 | 32K
TMS4764-35 | 64K

440 mW 350ns
440 mW 350ns

TI's Leadership EPROM Family

Device Density | Power Dissipation* | Access Time*

TMS2564-35 | 64K
TMS2564-45
TMS2564-50
TMS2532-25
TMS25632-35
TMS2532-45
TMS25L.32-45
TMS2516-35
TMS2516-45
TMS2508-25
TMS2508-30

840mW 350ns
840mwW 450ns
840mwW 500ns
840mwW 250ns
840mW 350ns
840mW 450ns
500mW 450ns
525mW 350ns
525mW 450ns
446mW 250ns
446mW 300ns

*Worst case over operating temperature range

If you are in a hurry to get to
market, EPROMs can be your best
bet.They are available from multi-
ple sources on short lead times.

One additional advantage: Be-
cause of their programming flexi-
bility, EPROMs are an excellent
prototyping tool prior to con-
version to ROMs. And, at the end
of a product’s life when both volume
and the number of ROMs being
used decline, converting back to
EPROMs can cut costs.

The case for
Texas Instruments

Whether ROMs or EPROMs or
both, Texas Instruments fills your
requirements with reliable,
proven-in-the-marketplace memo-
ries that are fully compatible with
each other.

A system designed with appro-
priate memory addressing can uti-
lize TI’s 16K or 32K EPROMs or
TI’'s 32K or 64K ROMs on the
same printed circuit board in the
same 24-pin socket.

In ROMs, you have a choice of
the high densities that spell econ-
omy — 32K and 64K (see table).
These are fully static memories —
no clocks, no refresh—that require
only a single 5-V power supply.
They are fabricated using N-chan-
nel silicon gate technology for
utmost dependability. All inputs
and outputs are TTL compatible.
Maximum access and minimum cy-
cle times are 350 ns.

In EPROMs, you have the
broadest choice in the industry —
8K through 64K. All have the same
basic pin configuration to ease
memory capacity expansion.

Weigh the pros and cons of
ROMs vs. EPROMs. Evaluate your
system requirements and carefully
check out the economics. Then call
your nearest TI field sales office
for prices and delivery on your
choice. Of course, if you still have
doubts about which 9
is best for you, we
are ready to consult
with you at any time.

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

TEXAS INSTRUMENTS

© 1981 Texas Instruments Incorporated

INCORPORATED
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DIGITAL CONTROL

must be made for the number of input channels ade-
quate to maintain control and to perform other
desired functions. A substantial number of channels
should be available if future use in a research and
development application is desired. In the applica-
tion discussed here, 42 independent input channels
are used. Six channels are designated for dry bulb
temperature sensors, 6 for wet bulb temperature sen-
sors, 12 to 24 for core moisture content sensors, and
at least 6 for future use. Multiplexing data through a
single channel would make more channels available
for future expansion.

In most data control systems, the type of sampling
used is critical for obtaining an accurate representa- |
tion of the sensed parameters. Sampling of indepen- |
dent channels may be sequential or in parallel, and |
the time intervals between samples may be syn- |
chronous or asynchronous. In terms of hardware im-
plementation, sequential sampling is much less ex-
pensive than sampling all the inputs in parallel. Time
between samples is crucial in representing the original |
signal without harmful distortion. Sampling re-
quirements are dictated by the characteristics of the
parameters under investigation and the overall
system response. Lumber drying is accomplished by
regulating the kiln temperature and relative hu-
midity. Temperature and humidity in a kiln respond
slowly to step changes in heat and steam—estimated
time constants of these responses are in the order of
seconds: Using a computer, the time between samples
would be several orders of magnitude faster than the
time constants of the temperature and humidity
responses. Thus, sequential sampling may be used
without serious distortion of the actual values.

System output characteristics must also be con-
sidered in the initial design stages of the controller.
For example, the number of outputs necessary to
control the kiln adequately must be estimated. In this
case, the computer control outputs had to link to the

: actuator system without disabling the existing control
IEEE S-100 64K dynamic RAM board supports system. Three control outputs are used in conven-

Cromemco-type bank port/bank byte bank select; tional lumber kiln drying equipment. Specifically,
16K block addressing (can be bank independent); these outputs control the kiln’s heat, steam, and
configurable as 16, 32, or 48K board without ventilation.
removing devices. Supports DMA, and includes At the University of New Hampshire, the ex-
fail-safe refresh circuitry (processor transparent perimental dry kiln has a pneumatic system, com-
for Z80A or 8080 CPUs). 4116 RAMSs; no wait monly used in commercial installations, that is ac-
states at 4MHz. tuated by three float valves controlling heat, steam |
Part of the CCS industrial quality S-100 product spray, and intake/exhaust vents. It was possible to
line. Call or write for a free catalog. link the computer outputs to the pneumatic system
through an electromechanical device that drives the
California float valves. For greater flexibility in this research,

CO the electropneumatic linkage had to operate easily
mputer with either the present control system or the online
Systems computer controller. This was accomplished through
250 Caribbean Drive a solenoid linkage to the float valve of the present
Sunnyvale, California 94086 control system.

(408) 734-5811 (continued on page 88)
Telex 171959 CCS SUVL
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If you've been edgy
about the quality of
your PCB connec-
tors, here’s some
good news: .

The new Spectra- ¥
Strip™ IDC Card
Edge connector is
the one you've been
waiting for.

Designed to the rele-
vant portions of MIL-C-

83503 and MIL-C-21097, the

807 Series is priced so that you

can improve performance in even your most
cost-sensitive systems.

With it, you can reliably terminate up to 60
wires at a time using our Twist "N’ Flat® 3C®
Color Coded and economical Spectra-Zip®
cables. PCB contacts are bifurcated for reliabil-
ity, you have a choice of three mounting con-
figurations and covers are easily removable for
daisy-chaining (cover removal tool optional).
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Advantedge

And
maybe best
of all, the
Spectra-Strip 807
Card Edge connector is
available off-the-shelf from
~ your nearest Spectra-Strip

distributor.
While you've got him on the line,
you might want to ask about our other
IDC connectors, flat cables and assemblies.
Then relax.
Spectra-Strip, 7100 Lampson Ave., Garden
Grove, CA 92642, telephone (714) 892-3361
and 720 Sherman Ave., Hamden, CT 06514,
telephone (203) 281-3200.

In Europe, Spectra-Strip, Ltd., Romsey,
Hampshire, England, telephone (0794) 517575.

For the name of our nearest distributor,
call (800) 228-3900 now.

When you’re down to the wire.

SPECTRNSTRIP

An #\LLIED Company




THE 4P MEMORY

BARGAIN

CM-600
Mini-Dek

22—
(56 mm)

The CM-600 Mini-Dek is the most cost-effec-
tive device available for program loading, sys-
tem diagnostics or PROM emulation. Less
costly than bubble memory, and more flexible.

e Mini cassette loads easily into
door mount.

e Capacity of over 1 megabits, 2.4K baud
rate (4.8K also available).

® [ncludes all read/write and motion
electronics.

® Requires only 1 watt @ 8 VDG,
TTL 10,

May be ordered with read-after-write capa-.

bility for data certification. Over 20,000
units now in service. Call or write for more
information. : :

BRAEMAR

COMPUTER
DEVICES, INC.

11950 TWELFTH AVENUE SOUTH
BURNSVILLE, MINNESOTA 55337
(612) 890-5135
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Output is a major factor in controller design; for
example, output can be on/off or proportional. To
decide on which type of output to choose, the
designer must consider the dynamics of the kiln,
feasibility of the present system actuators, and flexi-
bility for future experimentation in control. Propor-
tional output would have caused problems in linkage
to the actuators because the float valves are on/off
valves. Changing these valves to proportional valves
would have conflicted with the operation of the pre-
sent controller and destroyed the objective to main-
tain the present system. Since the float valve was an
on/off element and the computer also operated with
on/off logic, this output type was selected. An ex-
tremely flexible on/off output scheme adequate for
precise control with these actuators is pulse width
modulation (PWM). For control purposes, this is
equivalent to a step input of variable duration and
gives the on/off valves a proportional effect on the
system.

With the controller in operation before the present
research unit, several instances occurred when alert-
ing the operator to critical conditions would have
meant the difference between success and failure in
the drying run. Therefore, a warning system has been
included in this design. Basically, the alarm will be
set off for power loss, operator negligence, sensor
failure, or control error.

Hardware Overview

The hardware interface between computer and kiln
can be considered as the heart of the controller,
whereas the computer is the brain. The interface con-
tains several distinct networks: analog to digital con-
verters (ADCSs), signal conditioning, PWM, actuator
linkage, and a warning system. The entire controller
interface is housed ina 12 x 10 x 8" (30 x 25 x 20-cm)
metal box, and includes the two power supplies, two
wirewrapped circuit boards, a 6-V battery and
charger, three solid state relays, and a buzzer. The
box has four switches for power and alarm control,
and four light emitting diode (LED) status indicators.

The main objective of ‘the hardware network
design is to allow the microcomputer to interact with
the kiln, not to experiment with sensing networks.

Therefore, the computer must issue commands to the!

kiln and then interpret information from the kiln in
order to make decisions for controlling the wood-
drying process. Communication between the com-
puter and the outside world is through ports.* Using
external hardware, these ports must decode eight
computer address lines and the IN or OUT signals. The
computer has control of the ports through software
by simply using the INP (port address) or OUT (port
address, data) BASIC commands.®

(continued on page 92)
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- Theres

more behind
Hewlett-Packard’s

microcomputer than

$50 million worth
of software.




Full system

support.

Announcing the new HP 1000
I-Series Model 5 microsystem.

The same two-board microcomputer that’s becom-
ing so popular with OEMs is now avail-
able as an integrated, real-time
system —complete with dual
minifloppies, 128K bytes
of memory, your choice
of interactive terminals
and full support for the entire
system from Hewlett-Packard. All
for under $10,000.

All strings attached.

Software is the most important e
part of any system, and the Model 5 has $50 million
worth of software development behind it.

You can start with either RTE-L or RTE-XL, our
powerful multi-programming, multi-user operating sys-
tems. Their modular construction lets you build the
real-time computing environment your applications pro-
grams demand— programs you can develop in Assem-
bler, FORTRAN 4X and BASIC. And our HP DSN
networking software makes it simple to put low-cost
computing wherever you need it.

Data base management on a microcomputer? With
our IMAGE DBMS, you've got a powerful tool for simple
and efficient data management. And you can easily pic-
ture the possibilities offered by our GRAPHICS/1000
software. Like our other software packages, these are
all upwardly compatible throughout the entire HP 1000
line, giving you an easy growth path to even higher
performance.

Configure it out for yourself.

The Model 5 is completely modular, so you can
virtually design a system yourself. Hard disks and other

-

peripherals can be plugged in directly. And thanks to a
60% reduction in memory costs, you can go all the way
to 1/2 megabyte of memory for an additional $2000.

Whether you buy a packaged system, or put one
together yourself, you can get HP’s full
range of customer support services,
provided from more than 170

offices worldwide.

The ins and outs
of high-speed 1/0.

In designing the Model
> 5, we used an advanced
distributed intelligence
architecture that puts a
separate LSI 1/0 processor
on each interface board. This means each
processor has its own direct channel to the entire 1/2-
megabyte memory. (We used state-of-the-art 64K RAMs
to put the 512K bytes of memory onto just one board.)
With the CPU free to concentrate on computation, you
get significantly increased throughput and exceptional
performance.

If youd like a hands-on demonstration, just contact
your local HP sales office listed in the White Pages. Or
for more information, and our new OEM catalog, write
to Joe Schoendorf, Hewlett-Packard, Dept. 12107,
11000 Wolfe Road, Cupertino, CA 95014.

HEWLETT
PACKARD

()

Prices U.S.A. OEM quantities of 100 units. Prices subject to change without notice.
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DIGITAL CONTR

The input hardware interface conditions analog
signals from sensors and converts them to digital in-
formation that is read into the computer and pro-
cessed as meaningful data. Presently the inputs are
set up to sense wet and dry bulb temperature and core
moisture content. The design requirement of 42 input
channels significantly influenced the type of ADC
used in the design. Resolution required in the conver-
sion, speed of conversion, and cost also influenced
ADC selection. The Fairchild 9708 is a low cost,
6-channel, 8-bit processor controlled ADC and was
found to be suitable for this application, along wit
seven 9708 chips, to meet the 42-input channel
requirement. The 9708 ADC and the specific channel
on that chip to be converted is selected by the com-
puter through port decoding. Conversion from
analog to digital is accomplished by timing the con-
trolled discharge rate of the stored analog input
voltage. Counting during the discharge of the analog
input is performed by an external counter, and its
8-bit output is the digital representation of the analog
signal. The command to sample and hold the analog
voltage and start the count is given by the computer.
The computer then checks the status of the conver-
sion, and, when completed, it reads in the digital
word. (See Fig 2.)

Sensor instrumentation was included in this pro-
ject for demonstration only. Instrumentation hard-
ware was placed on a board separate from the inter-
face hardware to allow for future changes in the
number and types of sensors. Temperature was
sensed by a thermocouple, cold juncticn compensa-

] LOAD COUNTER W T
MICRO- [
COMPUTER AN 2] 0T 2.
IN 3 ouT 3
R e
AN 41 gouNTER [OUT4
IN5| AND |oUuT S
BUFFERS [oy7 6
START ouT 7
CONVERSION s
: ADC
—]
42 : i
ANALOG :
INPUTS : END OF
CONVERSION
: ADC
—

Fig 2 Block diagram of ADC network. Computer
selects 1 of 42 inputs and starts count. 9708 com-
pletes its conversion, count is stopped, and computer
reads counter’s output into memory

COMPUTER
SELECTION

REPETITION RATE
SELECTION
(3 LINES)

MULTIPLE CLOCK
RATE SOURCE |(8 LINES)
(37 RATES
AVAILABLE,
8 SELECTED

10F 8
SELECTOR
BY HARDWIRE)

REPETITION RATE

DUTY CYCLE SELECTION
(3 LINES)

LED
DISPLAY

(8 LINES)

DUTY CYCLE
PULSE

JOHNSON
COUNTER

10F8
SELECTOR

SOLID
STATE
RELAY

Fig 3 Pulse width modulation network.
Output is sent to appropriate solid state
relay for control, and to LED for diagnostic
purposes

tion device and an instrumentation amplifier.®
Moisture content of the wood core was also sensed
electronically. Impedance between pairs of special
metal pins embedded in a board is related to wood
moisture content; the higher the moisture content,
the lower the impedance between the probes.

Much of the sensor circuitry involves low voltage
levels and associated distortion due to electrical noise
and ground loops, for instance. In particular, radio
frequency (rf) interference problems occurred be-
tween the microcomputer and the sensor circuits.
Most of these problems have been eliminated by im-
proved termination and shielding, but effort will be
required to cut down the interference further.’

Output hardware allows the computer to issue
commands to the kiln actuator system through a
solenoid linkage to the actuators of the present con-
trol system and a PWM network interfaced to the
computer. Functionally independent of the com-
puter, the PWM network will accept computer com-
mands to direct its operation at any time. Thus, if the
computer fails, the controller outputs will continue
to function at their last setting so that the operator
can reconfigure the computer without losing substan-
tial time from the drying run. This is the principal
reason for implementing PWM in hardware rather
than in software. Other supportive reasons for hard-
ware PWM are inexpensive design and the need for
three independent PWM outputs, which would be
tedious in software. Easy software modification is
not an advantage because PWM is a standard
function.

The PWM circuit is centered around the Johnson
Counter (4022) chip. (See Fig 3.) This system has three

(continued on page 95)
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The important plus in matrix printers:

grafixPLUS.

Since their introduction in mid-1980, the Anadex high-
resolution DP-9500 Series matrix printers have set new
standards for printer quality and performance. All
models feature the rugged Anadex 9-wire print head
that combines long life with resolutions of 72 dots/inch
vertical and up to 75 dots/inch horizontal. With this kind
of resolution, fineline graphics (under data source con-
trol) and razor sharp characters are pluses built into
every printer.

Performance Plus

The full standard ASCIl 96 character set, with de-
scenders and underlining of all upper and lower case
letters, is printed bi-directionally, with up to 5 crisp
copies, at speeds up to 200 CPS. Models DP-9500 and
DP-9501 offer 132/158/176 and 132/165/198/220 columns
respectively. Print densities are switch- or data-source
selectable from 10 to 16.7 characters/inch. All char-
acters can be printed double-width under communi-
cations command.

Interface Plus

Standard in all models are the three ASCIlI compatible
interfaces (Parallel, RS-232-C, and Current Loop). Also
standard is a sophisticated communications interface
to control Vertical Spacing, Form Length and Width,

Skip-Over Perforation, Auto Line Feed, X-On/Off, and

full point-to-point communications.

Features Plus

As standard, each model features forms width adjust-
ment from 1.75 to 15.6 inches, shortest-distance
sensing, full self-test, 700 character FIFO buffer (with
an additional 2048 characters, optional), and a quick-
change, 6 million character life ribbon.

Quality Plus

Beyond the built-in performance of the grafixPLUS
series printers, the engineered-in quality and support
are equally important. The result? Approval of both UL
and FCC, Class A; operating noise levels under 65dbA;
and a nationwide service organization second to none.
To see for yourself why the grafixPLUS printers offer
more pluses for your printing dollar, contact us today.

/AXnnadex

the plus in printers

Made in

U.S.A.

for the World

ANADEX, INC. » 9825 DeSoto Avenue e Chatsworth, California 9131, US.A. ¢ Telephone: (213) 998-8010 o TWX 910-494-2761

U.S. SALES OFFICES: San Jose, CA (408) 247-3933 ¢ Irvine, CA (714) 557-0457 « Wakefield, MA (617) 245-9160 e Austin, TX (512) 327-5250
ANADEX, LTD. » Weaver House, Station Road ® Hook, Basingstoke, Hants RG27 9JY, England e Tel: Hook (025672) 3401 » Telex: 858762 ANADEX G

CIRCLE 55 ON INQUIRY CARD



Here’s what Fujitsu connector
reliability looks like.

Fujitsu flat cable connectors are
known for their reliability. And this
U-contact, with its FOUR cutting sur-
faces, is just one of the exclusive fea-
tures that make them so reliable.

It pierces the cable insulation twice at
the same place to provide a gas-tight
metal surface that is electrically reliable
and can withstand excessive pulling
forces. .

Another exclusive is the ingenious
elastic hook arm on the connector that

prevents accidental disconnection at the
receptacle. Our dual-beam contact as-
sures positive contact even during ex-
cessive vibration or handling.
Tinplated terminals are standard, to
improve solderability and prevent gold
contamination of the solder bath. And if
you're concerned about cleaning. you'll
find Fujitsu's superior PBT resin stands
up to chemical agents such as Trickren
and Chlorosen which can't be used on
cheaper, conventional thermoplastics.

Fujitsu America, Inc. Component Sales Division
910 Sherwood Drive-23, Lake BIuff, lllinois 60044 Phone: (312) 295-2610 Telex: 206196 TWX: 91-651-2259

CIRCLE 56 ON

Fujitsu connectors are compatible
with 3M and other major brands and we
can match any source's lead time for
processing and shipping . .. at a com-
petitive price.

Considering all these points, you're
smart to come to the source with the best
connections, and where quality, reliabil-
ity and service are part of our product.
Fujitsu.

For more information on our superior
components, call or write us today.




identical PWM networks that operate independently
of each other to provide separate control of heat,
steam, and ventilation in the kiln. Fig 4 shows signals
available to drive the outputs. Synchronization is the
only physical interdependence these outputs require.

Linkage between the kiln’s pneumatic actuator
system and the electrical computer interface is ac-
complished through three electromechanical
solenoids mounted in the kiln’s present control box
next to the three float valves. Metal strips extending
from the solenoid plungers to the valve needle can be
slipped out of position easily to allow the present
pneumatic controller mechanism to operate. Solid
state relays (SSRs) are used to allow 5-V logic to con-
trol the 120-V ac signal that drives the solenoids.
These SSRs have optical isolation between the input
and output to prevent any noise generated by the
solenoids from reentering the system.

Although not very extensive, the warning system
hardware, combined with software, monitors the
four determined causes for alarm. The audible alarm
is a hi-lo siren, 90-dB buzzer mounted on the side of
the interface box. The buzzer can be disabled by a
switch; an alarm LED is connected to the same signal
as the buzzer. Once the audible alarm has been
recognized, the operator can disable the buzzer while
correcting the problem, and still monitor the alarm
conditions with the LED.

Two alarm conditions are detected through hard-
ware: power loss and operator negligence. A battery

DUTY CYCLE
FULL OFF
ON
OO s 1
28 T R

FULL ON —
6/8 — | N e =y
778 |EHIR

T

REPETITION PERIOD

Fig 4 PWM signals drive heat, steam, and vent
valves. Repetition rate varies from 33.5sto 71.6
min, depending on hardwired configuration

INITIALIZE
PROGRAM DT S
=
v TENTATIVE
CONTROL
SAMPLE INPUT ALGORITHM

CHANNELS AND
CUMULATIVELY ‘
AVERAGE EACH

SAMPLED DATA REALTIME
CHANNEL CLOCK
MONITOR
TEST FOR !
SENSOR WARNING OUTPUT
ERR 6 HOUR AVERAGE
OF SELECTED DATA
T0 EXTERNAL
STORAGE DEVICES

AVERAGE AND
SCALE DATA
T0 OBTAIN
PARAMETER
VALUES FOR

SYSTEM

TEST FOR
CORE MOISTURE

WARNING
CONTENT ERROR -

LAGRANGE
INTERPOLATION
OF REFERENCE

INPUT POINTS AND
TESTING -vs
ACTUAL DATA

TEST FOR
CONTROL WARNING

Fig 5 General flowchart of system program. Basic
functions—sampling, data manipulation, error detec-
tion, PWM output rates, and realtime monitoring—
are directed by software

=

powered circuit monitors the 5-V power supply and
drives the buzzer for the power loss condition; this
monitor charges continuously during power-up.
Operator negligence is defined as taking longer than
five minutes to continue execution after striking the
BREAK key on the microcomputer keyboard to stop
the controller program. The BREAK key is decoded
and triggers a programmable timer that counts five
minutes before setting off the alarm. Software in the
controller program resets the timer.

Software Overview

Software is the key to flexibility in a computer con-
trol system, and, properly combined with hardware,
it can result in an instrument well suited for research.
The general overview of the controller computer pro-
gram in Fig 5 illustrates the basic functions directed

(continued on page 96)
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by system software. Essentially, the software con-
trols sampling, data manipulation, error detection,
PWM rates of the outputs, and monitoring of realtime
activities. It can also generate graphics on the
microcomputer’s video screen if there is adequate
memory space in the user’s system. To facilitate pro-
gram development and allow easy interaction by the
operation, it was important that a high level language
be used. Interpretive BASIC was available on the
microcomputer; although slow, it is feasible because
the kiln response does not require high speed pro-
gram execution.

The operator plays an important role in kiln con-
trol through software. When starting the controller
program, the operator must provide whatever infor-
mation is requested by the program. For example,
the controller must be given the set points generated
by the schedule program so that it can track the
schedule interpolated® from those points. The
number of days in the drying run and the limits on
the control parameters also must be input to the pro-
gram. Once the controller is running, the operator
can break the program execution and change the
numerical value of variables or constants in the
system. A listing of the program or any variable may
also be displayed to aid system analysis. To resume
execution of the program, the operator simply types
CONT, and execution will continue from the point at
which it was halted. The operator may edit the
system program with the microcomputer’s editor.
However, the program must be restarted after any
editing of its code.

Two alarm conditions are detected in software:
control error and sensor failure. Control failure is in-
dicated when a kiln parameter exceeds its limits. Two
tests are performed to determine sensor failure. One
test compares the most recent data of an individual
channel with the cumulative average of that
channel’s data over 6-hour intervals. The second test
compares the most recent data of an individual chan-
nel with the parameter average corresponding to that
channel. If both tests fail, the sensor is probably not
operating properly. The system reacts by eliminating
that channel from consideration and alerting the
operator. If only one test fails, the operator is
alerted, but the data in that channel are considered
valid.

Summary and Recommendations

This project completed a major step in developing
fully automatic instrumentation for process control
in wood-drying kilns: to design a computer based
unit capable of inputting information from external
signals, outputting commands to external devices,
and displaying current and past kiln conditions—all
under operator control. Results of this effort
demonstrate that a personal microcomputer can be

suitable for industrial control purposes. Provisions
for expanding the system, including a TRS-80 line
printer, an RS-232 link, TRS-80 mini discs, and memory
expansion, can be implemented in the system easily.

Thus far the personal microcomputer has func-
tioned well in the surrounding kiln environment.
Although the controller has not yet been exercised
for a complete drying run of approximately 60 days,
it has been reliable over several 3- to 4-day runs. The
controller outputs (PWM solenoid actuation) have
performed extremely well and with high reliability.
Although this research represents a major step in
establishing fully automatic process control for
lumber drying, sensing techniques can be improved
further and a control model based on a mathematical
model® of the kiln environment developed.
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Dependalble switchers.

The PM24<;7
5V(@100A/5"x8"x11"

In 1973 Pioneer Magnetics started building a 5VDC
@ 100A switching power supply for applications

requiring compact and efficient DC power. At the time,
commercial switchers were considered state-of-the-art.

We solved reliability and delivery problems for our
customers that our contemporaries couldn’t. As a
result, our customers referred to the power supplies
as the DEPENDABLES. In fact we're still delivering that
same power supply to those same valued customers.
We're proud to say that they've depended on us and

we've responded by shipping over 100,000 high power

switchers. After 8 years our supplies are still out there
and running. A continuation of a tradition started
in 1958.

STANDARD DC OUTPUT RATINGS. CASE
MODEL 2V 3V 5V 12V 15V 18V 24V 28V 48V 60V SIZE
PM2496A 100A G60A SOA 30A 25A 22A 16A 13A 8A 6A 5"X8"X11”

5

PM2497A  200A 100A 100A 60A S0A 45A 33A 27A 16A 12A 5"X8"X11”
120A
150A

PM2500A 200A 200A 85A 70A G6GOA 45A 24A 19A 5"X8"X11"

PM2498B  400A 300A 200A 120A 100A 90A G6GGA 32A 25A 5"X16"X11”
300A

PM2501 100A 300A 300A 120A 100A 90A 6G6A 354A 32A 25A 5"X8"X11"
PM2502 S00A 450A 450A 180A 150A 125A 90A 80A 47A 35A 5”X16"X11"
NOTES: 92-138VAC or 184-250VAC single phase, 47 to 63Hz

DC input available

- .
88 [CINEET) ]
%2 4|TYPE 50300.0-4
| [N IMOOELPM250-2 |

The New PM2501
5V@300A/5"'x8"x11"

Since 1973, we've been accepting new challenges.
Within the same outline as the PM2497, we've devel-
oped output ratings of 5V @ 1204, 150A, 200A and
now a new 5V @ 300, with full delivered power at
505,

The new PM2501 exhibits excellent dynamic
response. Proven design concepts enable close
control over those parameters that insure reliability:
For instance, our unique heat transfer technology
results in low component thermal stress, even lower
than the PM2497. At three times the power level the
PM2501 features an exceptionally high power density
package.

Our product line includes switchers that deliver up
to 2250 watts in single output and from 375 to 1500
watts in dual through quad output channels. AC or
DC input.

Over 100,000 PMI switchers are in the field
providing dependable, service free operation. After
all, that's why customers have continuously come
back to us since 1958.

Pioneer

Magnetics

THE SWITCHING POWER SUPPLY PEOPLE SINCE 1958
1745 Berkeley Avenue, Santa Monica, CA 90404 (213) 829-6751
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Wescon/S1

Electronic Show & Convention

September 15 - 17, 1981

Brooks Hall & Civic Auditorium

San Francisco

Wescon/81’s theme—*‘30 Years of Electronics Leader-
ship’’—significantly denotes the anniversary of what is
claimed to be America’s largest high technology elec-
tronics exhibition and convention. Returning to Brooks
Hall & Civic Auditorium for the last time as part of its
annual alternating with the Los Angeles area (in 1983
the much larger Moscone Convention Center will be
host), this year’s conference is expected to be the largest
held in San Francisco in the past dozen years. In fact, it
is going to be necessary to locate many overflow exhibits
in ballrooms and corridors of the San Francisco Hilton
Hotel. As usual, the conference is co-sponsored by
northern and southern units of the Institute of Electrical
and Electronics Engineers and the Electronics Represen-
tatives Association.

Professional program

Approximately 160 papers will be presented in three
blocks of sessions on each of the three days of the con-
ference. Each session will last two hours, with session
blocks beginning at 9 am, 12:30 pm, and 3:30 pm.
Major subject emphasis will be on microprocessor/com-
puter hardware and software, but other subjects such as
memories, signal and array processing, analog to digital
interface systems, voice processing, industrial control,
and integrated circuit sensors will also be covered. As an
assist to Computer Design readers, sessions of par-

98

Derek Bray
Chairman of the Professional
Program Committee

(. - w
ot ,,
y A
.
Dixy Lee Ray
Keynote
Speaker

ticular interest are outlined below, separated into
categories.

Microprocessors/computers

Progressions from familiar 8-bit microcomputers to the
more sophisticated and capable 16-bit families offer ad-
vantages for both hardware and software system
designers. In a group of sessions spread over three days,
representatives of several microcomputer, peripheral,
and memory manufacturers and of the companies that
design those products into their systems will discuss
both the advantages of the products and the implica-
tions inherent in their use. Emphasis will be on informa-
tion of value to the working engineer.

(continued on page 100)
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Layered software
for applications programming...
helps the pieces fit.




@ Wescon/81

Session 1 16-Bit Microcomputer Architecture—

Advanced Features
Tues, Sept 15 9-11 am Continental Ballroom 4
Organizer and Chairperson: K. S. Padda, Texas Instruments,
Inc, Houston, Tex

Session 5 Advanced 16-Bit Peripherals:
The Family Concept

Tues, Sept 15 12:30-2:30 pm Continental Ballroom 4

Organizer: H. Bryce, Motorola, Inc, Austin, Tex

Chairperson: D. Collins, Motorola, Inc, Austin, Tex

‘““‘Coherent Family of Peripherals for the 2z8000 16-Bit
Microprocessor’’

M. Pitcher, Zilog, Inc, Cupertino, Calif

‘‘Advanced Peripherals Complement NS16000 Family’’

G. Martin, National Semiconductor Corp, Santa Clara, Calif

‘‘Motorola Support Chips Complement the McC68000 Archi-
tecture’’

D. Collins, Motorola, Inc, Austin, Tex

““Practicality and Advance Architecture of NS16000’
S. Bal, National Semiconductor Corp, Santa Clara, Calif

‘“‘Advanced Processor or Advanced System’’
D. Lafitte, Texas Instruments, Inc, Houston, Tex

““IAPX 286”’

P. Heller, Intel Corp, Santa Clara, Calif
““MC 68000—Breakaway from the Past”’

J. Browne, Motorola, Inc, Austin, Tex
““Design Decisions in the z8000 Architecture’’
S. R. Mateosian, Zilog, Inc, Cupertino, Calif

““Task Driven Peripheral Interfaces’’

D. Tjoa and T. Rossi, Intel Corp, Santa Clara, Calif

““Intelligent Peripherals of the vLsI Era”’
J. Samsen, Texas Instruments, Inc, Houston, Tex

Session 9
Tues, Sept 15

Austin, Tex

Virtual Memory Concepts for 16-Bit

Microprocessors and Computers
Continental Ballroom 4
Organizer and Chairperson: J. J. Farrell 11, Motorola, Inc,
(continued on page 103)

3:30-5:30 pm

WESCON PROFESSIONAL PROGRAM SUMMARY *
CONTINENTAL CONTINENTAL CONTINENTAL CONTINENTAL
BALLROOM 4 BALLROOM 5 BALLROOM 6 BALLROOM 7
9 to 1 16-Bit Microcomputer 2 Speech Technology 3 Future Trends in Digital 4 Strategies for High
11 am Architectures— in the 80s Signal/Array Processing Technology Product
g Advanced Features Marketing
Eed
8‘ 12:30 to 5 Advanced 16-Bit 6 Voice Processing— 7 Modern Trends In 8 Technical Publishing
n 2:30 pm Peripherals: The Family A Technology and Market Digitizing Signal Opportunities for
o Concept Assessment for the 80s Analyzers Engineers
S
b= 3:30 to 9 Virtual Memory Concepts 10 Computer Controlled Voice 11 User Friendliness in 12 California’s Favorable
5:30 pm for 16-Bit Micro- Message Systems and the Advanced Instrumenta- Small Business
processors and Computers Office of the Future tion Climate
9 to 13 Trends in CMOS 14 Very High Speed 15 Integrated Circuit 16 Fiber Optics Today
11 am Microprocessors Digital LSI Sensors Markets,
Applications, and
o Technologies
prct
a 12:30 to 17 Single-Chip Micro- 18 Transporting High Speed 19 The Outlook for 20 Flux Residue Re-
$ 2:30 pm computers |—Cost Digital Signals Point Linear ICs in the 80s moval and Its Impact
i Effective System to Point on Circuit on Quality Control
'8 Solutions Board Assemblies and Reliability
; 3:30 to 21 Single-Chip Micro- 22 Advances in Leadless 23 Analog-Digital 24 Mixers for High
5:30 pm computers ||—Software Chip Carrier Packaging Interface Systems Performance Radio
Considerations and Attachment
Techniques
9 to 25 Electrically Erasable 26 Multitasking Operating 27 Microcomputer Bus 28 Technology to Help
~ 11 pm Memories Provide New Systems for Micro- Structures— What the Handicapped
- System Flexibility processors the Future Holds
a
‘}; 12:30 to 29 Battery Backup 30 Computers for 31 The Expanding Spec- 32 Competition in the
2:30 pm Techniques for Memory Engineering Applications trum of Microprocessor Electronics Industry —
7 Preservation Peripherals Legal Pitfalls and
5 Remedies
=
3:30 to 33 User Programmable 34 Standard Software for 35 Microprocessors in 36 Manufacturing Off-
5:30 pm Circuits Standard Microcomputer Industrial Control— A shore in the 80s
Modules Look at Distributed
Control Networks
* All sessions are being held at the San Francisco Hilton Hotel. The session schedule is subject to change.
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Before and after. Until now, if you wanted to do machine
oriented programming, there was assembly language. Now,
MS-Pascal™ gives you a high level language that allows you to
program at the byte, word, address and interrupt level. Al

in clean, structured, high-level language.

Beyond Pascal. For starters, MS-Pascal is an ISO-standard
Pascal native code compiler. But, we took it a few steps further.
We added Pascal language extensions that are specifically

for system software programming—the programming jobs you
thought could only be written in assembly language.

Portability. Your MS-Pascal programs will run, without modi-
fication, on any of our target machines. With its machine-inde-
pendent front-end and code generators for 8-bit and 16-bit
microprocessors, MS-Pascal is completely portable. The 8080
and 8086 code generators are available now, including versions
compatible with CP/M® and CP/M-86® operating systems.

More system-level extras. Everything about MS-Pascal has
been designed for efficiency in system implementation. A global
optimizer phase produces tight, fast code. Plus, MS-Pascal

comes with its own linker and assembler. And, unlike some ver-

sions of Pascal, you can freely call assembly language routines
from MS-Pascal programs.

Natural extensions. All MS-Pascal enhancements are natural
extensions of the Pascal language. For example, there's a
variable-size LSTRING type, special machine-oriented BYTE and
WORD types, a unique machine address type, and attributes

Now, write befter system software.
With MS-Pascal.
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like PUBLIC for variables and procedures. These and other
features make MS-Pascal a structured language with enough
fine detail to satisfy even a system-level programmer.

For systems OEMS. Whether you're selling development
systems, OEMing microcomputer hardware/software systems,
or writing your own system software, MS-Pascal is a time

and machine efficient native-code Pascal compiler that means
greater productivity for you, your customers, and your cus-
tomers’ clients. And remember, Microsoft also offers BASIC,
FORTRAN, COBOL and the XENIX™ operating system.

You don’t bet on our software. \We do. Microsoft's royalty
program offers you low entry-level prices, with payments
scheduled on a when-and-as sold basis. Call our OEM Accounts
Manager at 206-455-8080 for more details. If you need a
programming language that works harder, MS-Pascal is your
language. We used it to write the MS-Pascal compilers.

CP/M and CP/M-86 are trademarks of Digital Research, Inc.
XENIX is a trademark of Microsoft.

MICROSOFT

WE SET THE STANDARD
10800 N.E. 8th St., Suite 819
Bellevue, Washington 98004

(206) 455-8080 e TLX: 328945




datasouth announces...

THE TOTAL PRINTER PACKAGE!

With so many matrix printers on the market today, it may seem
tough to find exactly the right one for your application. Some
models may offer the speed you need, others the communications
flexibility and still others the forms handling capability. But no
printer offers all the features you need. .. until now.

The DS180 matrix printer provides the total package of perfor-
mance features and reliability required for applications such as
CRT slave copy. remote terminal networks and small to mid-range
systems. Not a “hobby-grade” printer, the DS180 is a real work-
horse designed to handle your most demanding printer require-
ments. And pricing on the DS180 is hundreds of dollars be'ow
competitive units.

High Speed Printing— Bidirectional, logic-seeking printing at
180 cps offers throughput of over 200 Ipm on average text. A
9-wire printhead life-tested at 650 million characters generates
a 9x7 matrix with true lower case descenders and underlining.
Non-volatile Format Retention—a unique programming keypad
featuring a non-volatile memory allows the user to configure the
DS180 for virtually any application. Top of form, horizontal and
vertical tabs, perforation skipover, communications parameters

CIRCLE 60 ON INQUIRY CARD

4740 Dwight Evans Road e Charlotte, North Carolina 28210 ¢ 704/523-8500

and many other features may be programmed and stored from the
keypad.When your system is powered down, the format is retained
in memory. The DS180 even remembers the line where you stopped
printing. There is no need to reset the top of form, margins, baud
rate, etc....it's all stored in the memory. If you need to recon-
figure for another application, simply load a new format into the
memory.

Communications Versatility—The DS180 offers three interfaces
including RS232, current loop and 8-bit parallel. Baud rates from
110-9600 may be selected. A 1K buffer and X-on, X-off hand-
shaking ensure optimum throughput.

Forms Handling Flexibility — Adjustable tractors accommodate
forms from 3"-15". The adjustable head can print 6-part forms
crisply and clearly making the DS180 ideal for printing multipart
invoices and shipping documents. Forms can be fed from the front
or the bottom.

If you would like more information on how the DS180’s low-cost
total printer package can fill your application, give us a call at
Datasouth. The DS180 is available for 30-day delivery from our
sales/service distributors throughout the U.S.

datasoiin

computer corporation
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“The Management of Extended Memory for Concurrent
Processes in TI Microprocessor Pascal’’

L. Spry, Texas Instruments, Inc, Lewisville, Tex

“‘jAPX 286— Virtual Memory and Distributed Processing’’

R. Markowitz, Intel Corp, Santa Clara, Calif

“Memory Management Made Easy with the Zz8000 Micro-
processor Family”’

S. Walters, Zilog, Inc, Cupertino, Calif

“Implementation of a Virtual Memory System Using the
McC68451 Memory Management Unit’’

H. Scales, Motorola, Inc, Austin, Tex

““Benefits of NS16082 Memory Management Unit’’

Y. Lavi, National Semiconductor (Israel), Ltd, Herzliya, Israel

Session 13 Trends in CMOS Microprocessors

Wed, Sept 16 9-11 am Continental Ballroom 4

Organizer and Chairperson: B. Huston, Motorola, Inc,
Austin, Tex

“Low Power Peripheral Components, Hardware/Software
Support Solve System Design Problems”’

G. Mullinix and D. Zrepski, National Semiconductor Corp,
Santa Clara, Calif

‘A High Performance cMOs ROM-Based Processor’’

B. Hilton, Motorola, Inc, Austin, Tex

““High Performance cM0s Microprocessor Family Is
Designed to Ease the Software Development Burden”’

F. Toth, American Microsystems, Inc, Santa Clara, Calif

‘1800 Series Peripherals—Building Blocks of a Complete
Processor Family”’

J. Paradise, RCA Solid State Div, Somerville, NJ

Session 17 Single-Chip Microcomputers I—Cost
Effective System Solutions
Wed, Sept 16 12:30-2:30 pm Continental Ballroom 4

Organizer and Chairperson: J. Fattal, Motorola, Inc, Austin,
Tex

«6500/1-11 High Performance Microcomputer’’

D. Smith, Rockwell International, Anaheim, Calif

“The Hardware Features of the Me80s Family of Single-
Chip Microcomputers’’

J. Farrell, Motorola, Inc, Austin, Tex

““Cost Effective Microcontroller’

J. Irwin, National Semiconductor Corp, Santa Clara, Calif

¢“16-bit cMOS Microcomputer’’

J. Bauer, American Microsystems, Inc, Santa Clara, Calif

‘A Compact z8 Microcomputer Board with On-Chip BASIC’’

P. Brown, Zilog, Inc, Cupertino, Calif

Session 21 Single-Chip Microcomputers II—
Software Considerations
Wed, Sept 16 3:30-5:30 pm Continental Ballroom 4

Organizer and Chairperson: J. Boney, Motorola, Inc,
Austin, Tex
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