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Introducing the
C-231
universal single board
SMD disc controller.
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® Emulates DEC'’s controller m Comprehensive diagnostic network provide support wher-
recisely. programs. ever you ar

B Accommodates four large M l-year warranty. For complete information

capacity media multiplatter day delivery. on the DC-231 and our entire

disc drives—50 to 300 mega- herals is the line of controllers, call or write

bytes each. : E lent controller Western Peripherals,

m The DC-231 is a distributed manufacture 14321 Myford Road, Tustin,
tem in miniature. We're known throughout California 92690. (714) 730-6250.
B Fully software compatible the industry for quality and TWX:910 595-1775 CABLE: WESPER.
with DEC RH-11/RM stems reliability
andard functional Our nationwide service and western pgpipnapals

diagnostics, RSX-11Mand RSTS.  worldwide distributor se Division of WESPERCORP

Number 1 in controllers.
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A Marriage of
Convenience-—

for PDP
and LSI users!

It's a marriage made in heaven—for DEC PDP-11 and ceremony, Series 5300, with its’ one, two or three platter
LSI-11 owners who would like a low-cost, quick-to-install, versions and unformatted data capacity of 70M bytes and

high-density data storage system.

The union consists of Kennedys’' Series
5300 fixed media, Winchester technology
disk drives and Kennedy emulation

track density of 300 TPI can be joined with
the KSC11 unibus disk controller for the
PDP-11; and the KSCO1, for use with

the LSI-11; And no software changes

or other alterations are required.
Kennedy Series 5300, controllers and
your PDP-11 or LS!-11—put them
together, plug them in and you have a
winning system.

KENNEDY

Subsidiary, Magnetics & Electronics Inc

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249
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controllers. The controllers; which use
standard DEC PDP-11 operating systems
and diagnostic software, are embedded
inside the computer, allowing the Series
5300 to be easily attached to both PDP-11
and LSI-11 minis! In one sweet, short




Cromemco aceepts
your challenge,

Data General

Yes, Data General, we saw your
ad.

So we realize you hope to win
over some of our computer
business.

And we can see you have reason
to be pleased about your line of
minicomputers. They are MINIs
though.

9

Reproduced from the
' July 31, 1980 issue of
Electronics magazine

in original ad

But Cromemco produces state-
of-the-art MICROcomputers.

Powerful ones.

And our micros have some
outstanding advantages.

For example, Cromemco is the

only microcomputer manufacturer

to support a broad range of

microcomputers with (a) 5-inch

Cromemco logo on
computer board shown

I n ¢ 0o

double-sided, double-density floppy
‘disk drives and with (b) 8-inch
double-sided, double-density floppy
disk drives AS WELL AS (c) 8-inch
Winchester hard disk drives.

That means, of course, that our
customers have a wide choice of
disk storage capability.

UNEQUALLED
SOFTWARE SUPPORT

OK. That was one point.

Here’s another: our stunning
selection of software support.
Cromemco is the only micro
manufacturer to produce both
single-user and multi-user multi-
tasking computers with software

SYSTEM SOFTWARE

® CDOS (a CP/M-like operating
system)

CROMIX (a UNIX-like operating
system)

RPG-I1 (IBM-compatible)
COBOL '
BASIC

FORTRAN IV

RATFOR

LISP

C

Macro Assembler

APPLICATION SOFTWARE

Word Processing System
Data-Base Management
General Ledger
Accounts Receivable
Accounts Payable
Inventory

20 0899 0 0

® 0 50 00

All of this is available now with
more coming all the time.

So there you are, D.G.

You can see why we know our
microcomputers will stand the test.

Cromemco eagerly accepts the
challenge.

Cromemco-

p

Tomorrow’s Computers Today
280 BERNARDO AVE. MOUNTAIN VIEW, CA 94043

(415) 964-7400 » TWX 910-379-6988
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shopper's answer

compatible

1/O cards.

When it comes to |/0 functional cards
for DEC LSI-11 microcomputers, ADAC has
the biggest selection available.

ANALOG 1/0

1012 16 channels, high level inputs, 12 bit

1012EX  32-64 channel high level inputs,
mux expander

1014 16 channels, high level inputs, 14 bit

1023 16 channels, high level inputs, 12 bit,

LSI-11/23 interrupt compatible
1023EX  32-64 channel high level inputs,
LSI-11/23 interrupt compatible
1030 16-64 channels, high level inputs,
12 bit, 2 DACs
1112RL  8-16 differential low level and
thermocouple inputs, 12 bit
1112RX  8-16 differential low level and
thermocouple inputs, mux expander
1113 8-16 differential low level and
thermocouple inputs, 12 bit,
LSI-11/23 interrupt compatible
1113EX  8-16 differential low level and
thermocouple inputs, mux expander,
LSI-11/23 interrupt compatible
1412DA  1-4 D/A channels, voltage or current
loop outputs

CLOCK CARDS
16016PT Programmable crystal clock/timer

SERIAL 1/0 CARDS
1750 Asynchronous line interface with
two 170 ports

DIGITAL I/0

1604/0P1  2-4 optically coupled pulse-input
channels

1604/POC 2-4 pulse output channels

1616CCI 16 discrete inputs, contact closure
detect

1616/MIC 16 discrete inputs with priority encoder

1616/010 16 parallel outputs, optically isolated

1616/011 16 parallel inputs, optically

. isolated, can cause interrupt
1620TTL 16 latched inputs and outputs for

DMA operation

1616HCO 16 discrete outputs, high current drive
1632HCO 32 discrete outputs, high current drive
1632TTL 32 TTL /0 lines
1664TTL 64 TTL1/0 lines

BUS INTERFACE

1620DMA  Direct memory access controller
1900 Unibus to LSI-II translator

1950 Bus repeater

1900CT  Cable terminator card

Whatever your DEC system —Unibus, Qbus
or Omnibus, write or call for full details on
the industry’s widest line of compatible cards
and complete system enclosures.

lladac

CORPORATION

70 Tower Office Park « Woburn, MA 01801
(617) 935-6668
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Another industry first from Dataram:
The B04 chassis that lets you add
TUS8 capability to your LSI-11"

configuration without buying two DEC®

chassis (the 5%4” PDP®-11/03 and 5%4”
TUS8 subsystem). Now, with a single
7” B04 chassis, you can accomplish the
same thing, saving space and money at
the same time.

The B04 saves time and trouble, too,
with its unique front-loading feature
that gives you fast, easy access to the
eight-quad-slot backplane through a

EIGHT LSI-11 QUAD SLOTS
AND TWO TUS8s N 7~
... PLUS FRONT LORDING

simple snap-off front panel. And when
you use DEC’s LSI-11/23 along with
Dataram’s 256K B single-board
DR-113S in the B04 chassis, there’s
still a lot of 5.0VDC power remaining
— 20 amps — to configure the rest of
your system.

There’s also a lot of innovative
thinking in our B04 chassis — practical
engineering that makes the LSI-11 Bus
available on the A and B, and C and
D connectors; an Operator’s Console
Unit that doesn’t take up a valuable

CABLE TROUGH
TUS8 - - = T

[[_Tus8 CONTROLLER |

CONSOLE ]
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backboard slot; and a trough that
provides space for routing cables to the
rear of the B04 chassis.

If you don’t need TUS8 capability, our
B03 chassis provides these same
features (less the TUS8s) in a 54"
alternative.

In addition to the BO3 and B04 chassis,
Dataram also provides LSI-11/2 and
LSI-11/23 microcomputers; memory;
cartridge disk, tape, and SMD
controllers; and a wide range of
accessories. Give us a call.

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
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Digital is changing the way you get your
products to market.

We’re making it faster.

Because right now our basic LSI-11 prod-
uct family is available with off-the-shelf de-
livery. So you don’t have to wait around to
get your product started.

And once you have our micros, you can
do more with tKem. Our unique building-
block approach lets you design whatever
system you need.

Start with your choice of microcom-
puter terminals. Either the VT103-AA —a
specially configured VT100 with an LSI back-
plane that accepts up to 8 double-height
modules. Or the VT103-BA, featuring a back-
plane and a TU58 dual-drive cartridge tape.

Then you add our KD11-HA LSI-11/2
CPU Board, a low-cost 16-bit processor with
the power to drive virtually any small to
medium-sized system.

Plus you can choose either one of these
powerful modules.

1. The MXV11 LSI-11 Multifunction
Module. Featuring 8 or 32Kb of RAM,
up to 8Kb of PROM (user supplied),
2 asynchronous serial I/O ports and
real-time clock.

2. The MSV11-DD 64Kb RAM Board.
Complete with on-board refresh.

These boards, plus the VT103, are avail-
able immediately. To give you all the flexibil-
ity and performance you need to develop a
great micro product. Or a great micro devel-
opment system. Or both.

Of course, once you get started with an
LSI-11, there’s no telling where you might
want to go. So we offer lots of other mod-
ules for you to plug into your VT103: 9 differ-
ent memory boards, 11 I/O modules, 9 com-
munications options, even kits for designing
your own custom interfacing.

And if you need more, there are also 8
different peripherals, all running on Digital’s
industry-standard LSI-11 Bus, the most
widely used bus structure in micros.

Great flexibility in software, too.

Our RT-11 development and applica-
tions software gives you a wealth of high
level languages and development aids. Its
capabilities range from multitasking, multi-
terminal supgort for larger configurations,
to a very small kernel for single-task applica-
tions. There’s also SIMRT, a subset of RT-11

The total approach to micros.

Helping you get your product to market
quickly is just one of the ways we make mi-
cros easier to work with.

We also back all our boards with over
14,000 service people worldwide, technical
consultation and training. Plus a range of
support agreements to meet your needs.

It’s the total approach to micros, only
from Digital.

For more information call our toll-free
LSI-11 Hotline at 800-225-9220. (In MA, HI,
AK and Canada, call 617-467-7000.) Or send
the coupon.

Digital Equipment Corporation, MR2-2/
M65, One Iron Way, Marlboro, MA 01752.
In Europe: Digital Equipment Co. Limited,
2 Cheapside, Reading, RG17AA, England.
In Canada: Digital Equipment of Canada,
Ltd. Or contact your local Hamilton/Avnet
distributor.

I'd like to know
more about Digital’s
approach to micros.

[ Please send more information on the VT103 micro
terminal and the LSI family modules.
O Please have a Sales Representative call.

Name

Title

Company

Address

City State Zip

Telephone

My application is

Send to: Digital Equipment Corporation, Microcom-
uter Products Group, MR2-2/M65, One Iron Way,
arlboro, MA 01752.

NSO B Y R e

DEC-C-160 0-12-0
designed for PROM applications thatsan =~ —— -
integral part of FORTRAN IV.
And because your development soft-
ware has the same RT-11 software as your
target system, you can debug your programs
with complete confidence. ﬂ ﬂ En n E n
We change the way
the world thinks.
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Compare our data and time domain logic analyzer
with the industrys leading data-domain-only unit.

For complete analysis, the KI00-D outperforms H-P's 1610B!

Before you settle for the Hewlett-
Packard 1610B data domain ana-
lyzer, compare it with the general
purpose Biomation K100-D, our
fastest-selling logic analyzer ever.

Compare depth of information.

A data domain (software) analyzer
—even a unit as sophisticated as
the H-P 1610B—simply does not
give you all the information you
need for debugging your main-
frame, mini- and microprocessor-
based systems. During the critical
system-integration stage of a
development cycle, a problem that
looks like a software failure may
turn out to be a not-too-obvious
hardware malfunction. The
K100-D’s data/timing capability lets
you analyze software/hardware
relationships and find the problem,
wherever it originates. You can
display up to 16 channels of critical
timing information about race con-
ditions and phase relationships
between signals.

So vital is this timing information
to complete problem analysis that
industry trends indicate logic ana-
lyzers of the future will have both
data and timing analysis capabil-
ities—like the K100-D has today!

Hewlett-Packard 1610B
A sophisticated data-domain-only
logic analyzer

Compare data domain range.

The high-speed K100-D gives you
data domain capability to 70 MHz
—as compared with the 1610B’s 10
MHz rate—for use with faster
multiplexed microprocessors, com-
puters, and ECL bit-slice proces-
sors. At 12 to 70 MHz, the K100-D
gives you 16 channels of data dis-
play, with 1024 words of memory.

Operating at 0 to 10 MHz, both
units give you 32 channels of data
domain information. But the
K100-D’s memory is 8 times as
deep as the 1610B’s—512 words
versus 64. The 1610B’s 7 levels of
triggering exceed the needs of
most users, and those who do
need this capability can generally
get it from their development
system. With the K100-D, you don’t
sacrifice vital timing information
for data domain capabilities you
don’t need.

The final analysis.

To help you evaluate your needs
before you buy, we've prepared a
point-by-point competitive com-
parison of the Biomation K100-D
and the H-P 1610B. (Incidentally, it
also shows how the K100-D beats
H-P’s general purpose 1615A

Biomation K100-D
The industry’s finest data/timing

logic analyzer

hands down.) To get your free
copy, just use the reader service
number or write Gould Inc.,
Instrument Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.
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K100-0 DIGITAL LOGIC ANALYZER
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Introducing | ! E£E 48siuncions

the fastest

|
|
i
J

single-chip
IEEE-488
bus in the
business.

Fairchild's 96L.5488 is

. thefirstand only Gen-
' eral Purpose Interface

. Busthat performs all the |

. functions of Talker,
' Listener and Talker/

| Listener onasingle low- |

| power Schottky chip.

And it's microprocessor- |

independent.

No one can touch
the 961.S488 for speed,
either. It operates at the
full bus specifications of
1 MHz data rate—four

| times faster than its

closest competition.

It drives the bus
directly.

The 96.S488 con-
tains all the termination
resistorsand 48 mA
drivers for the manage-
ment, bus handshake

and parallel Poll required |

for the bus. It implements

internally and features
simple system
handshake for ease of
interface.

A bus load of

- features.

| The 961.5488

| requiresonlyasingle

- 5V power supply. It has:

| Separate Talk and

. Listen address capability
| Secondary address

' capability.

| Talk only and Listen

" only capability.

| Source handshake

' delay programmable

. forlow or high-speed

. datadrivers.

Serial Poll and par-

. allel Poll capability.

A device Trigger and
' Device Clear outputs.
The capability to

" implement Remote/

' Local function.

; And all bus I/O signals
comply with IEEE-488
input threshold, termin-
ation and output specs.

We'll route you
an evaluation
kit today.

The 96L.S488E is

available to you now. |
' You can begin to design

with it immediately by
contacting your local
Fairchild Semiconduc- |
tor distributor for an f
evaluation kit. This kit
includes:

Two 96L.S488E's.

A complete data
sheet describing the
functionsand para-
meters of the 961.5488.

An application guide |
showing information
on hookup with various |
microprocessor-based
systems.

The names of our
9615488 applications
specialists you can call
toanswer anyadditional |
questions. |

There'sno longer
any need to spend extra
time designing an inter-
face logic. Our bus gets
you there much faster.
And much easier, too.

For more information |
call or write 96.5488 ’
Bus at Fairchild Semi-
conductor Products
Group, P.O. Box 880A,
Mountain View,

California 94042 Tel:
(415) 962-3716.
TWX: 910-379-6435.

Fairchild Camera and Instrument Corporation

S

ierfacing prom. |
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CALENDAR

CONFERENCES

DEC 8-10—Internat’| Electron Devices
Meeting, Washington Hilton, Washington,
DC. INFORMATION: Melissa Widerkehr,
Courtesy Associates, 1629 K St,
Washington, DC 20006. Tel: 202/296-8100

DEC 10-11—Computer Networking
Symposium, Gaithersburg, Md. INFOR-
MATION: Computer Networking, PO Box
639, Silver Spring, MD 20901. Tel:
301/439-7007

JAN 13—lInvitational Computer Conf,
South Coast Plaza Hotel, Costa Mesa, Calif.
INFORMATION: B. J. Johnson & Assoc,
2503 Eastbluff Dr, Suite 203, Newport
Beach, CA 92660. Tel: 714/644-6037

JAN 13-15—Communication Networks
Conf and Expo, Albert Thomas Convention
Ctr, Houston, Tex. INFORMATION: Terri
Hamilton, The Conference Co, 60 Austin St,
Newton, MA 02160. Tel: 617/964-4550

JAN 13-15—SOUTHCON 81, Atlanta,
Ga. INFORMATION: Robert Myers, 999 N
Sepulveda Blvd, El Segundo, CA 90245. Tel:
213/772-2965

JAN 19-22_ATE Seminar/Exhibit,
Pasadena Center, Pasadena, Calif. INFOR-
MATION: Jennifer Garlid, 1050 Com-
monwealth Ave, Boston, MA 02215. Tel:
617/232-5470

FEB 9-12—Internat’| Symposium on In-
formation Theory, Santa Monica, Calif.
INFORMATION: Profs Izhak Rubin or Kung
Yao, System Science Dept, 4531 Boelter
Hall, U of Southern California, Los Angeles,
CA 90024. Tel: 231/825-2240

FEB 18-20—Internat’| Solid State Cir-
cuits Conf, Hyatt Hotel, New York, NY.
INFORMATION: Lewis Winner, 301
Almeria Ave, Coral Gables, FL 33134. Tel:
305/446-8193

FEB 23-26—Compcon Spring ‘81, Jack
Tar Hotel, San Francisco, Calif. INFORMA-
TION: Harry Hayman, PO Box 639, Silver
Spring, MD 20901. Tel: 301/589-3386

MAR 9-12—Software Engineering Inter-
nat’l Conf, San Diego, Calif. INFORMA-
TION: Harry Hayman, PO Box 639, Silver
Spring, MD 20901. Tel: 301/589-3386

MAR 23-25—Office Automation Conf,
Albert Thomas Convention Ctr, Houston,
Tex. INFORMATION: Carol Sturgeon, Of-
fice Automation Conf, PO Box 9658, Arl-
ington, VA 22209, Tel: 703/558-3617

12

MAR 23-26—Internat’l Conf on Digital
Communications, Congress Bldg,
Internat’l Fair of Genoa, Genoa, ltaly. IN-
FORMATION: Manager, Rome Branch of
Administrative Office, 5th 1CDSC,
Telespazio SPA, Corso D’ltalia 43, 00198
Rome, Italy

MAR 24-26—FOC ‘81 East, Internat’l
Fiber Optics and Communications Expo,
Hyatt Regency, Cambridge, Mass. INFOR-
MATION: Ellen M. Bond, Information
Gatekeepers, Inc, 167 Corey Rd, Brookline,
MA 02146. Tel: 617/739-2022

MAR 30-APR 1—IEEE Internat’| Conf on
Acoustics, Speech, and Signal Process-
ing, Sheraton-Atlanta Hotel, Atlanta, Ga.
INFORMATION: Ronald W. Schafer, Dept of
Electrical Engineering, Georgia Institute of
Technology, Atlanta, GA 30332. Tel:
404/894-2917

APR 7-9—Electro, Coliseum and Sheraton
Ctr, New York, NY. INFORMATION: Dale
Litherland, Electronic Conventions Inc, 999
N Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

APR 28-30—Internat’| Telecommunica-
tions Forum, Concorde Lafayette Hotel,
Paris, France. INFORMATION: Dusty
Rhodes, Arthur D. Little Decision Resources,
Acorn Park, Cambridge, MA 02140. Tel:
617/267-3456

MAY 19-21—INTELEC ‘81 (Internat’l
Telecommunications Energy Conf),
Royal Lancaster Hotel, London, England.
INFORMATION: INTELEC ‘81 Secretariat,
The Institute of Electrical Engineers, Savoy
PI, London WC2R OBL, England

SEMINARS

DEC 1980-FEB 1981—Data Communica-
tions for Minicomputer Users, various
U.S. cities. INFORMATION: Margaret
Harveston, MICOM Systems, Inc, 9551 Iron-
dale Ave, Chatsworth, CA 91311. Tel:
213/882-6890

DEC—Special Curricula on Data and
Voice Technology, various dates and loca-
tions. INFORMATION: Systems Technology
Forum, Inc, 8991 Cotswold Dr, Burke, VA
22015. Tel: 703/425-9441

DEC—Data Communications: Introduc-
tion to Concepts and Systems; Ad-
vanced Concepts and Systems; and Ef-
fective Network Design, various dates
and locations. INFORMATION: Joe
Menendez, Datapro Research Corp, Delran,
NJ 08075. Tel: 609/764-0100

Microprocessor Application Design,
various dates and locations. INFORMA-
TION: Ann Verdi, Advanced Micro Devices,
Customer Education Center, 490-A Lakeside
Dr, PO Box 453, Sunnyvale, CA 94086. Tel:
408/732-2400; outside Calif, 800/
538-8450

FEB 24-25—Midwest Digital Equipment
Exhibit and Seminar, Thunderbird Motel,
Minneapolis, Minn. INFORMATION: Kim
Shobe, Loonam Associates, Inc, 7720 Bush
Lake Rd, Minneapolis, MN 55435. Tel:
612/831-1616

SHORT COURSES

JAN 26-30—Structured Programming
and Software Engineering; FEB 2-4—
Computer Communications Systems
and Networks: FEB 23-25—Micro-
computers in Control Systems; AND
FEB 26-27—Microcomputers Interfacing
Methods, George Washington U,
Washington, DC. INFORMATION: Director,
Continuing Engineering Education, George
Washington U, Washington, DC 20052. Tel:
202/676-6106

Microcomputer Workshops, various
dates and locations. INFORMATION: Intel
Customer Training at 27 Industrial Ave,
Chelmsford, MA 01824, Tel: 617/
256-1374; Gould Ctr, E Tower, 2550 Golf
Rd, Suite 815, Rolling Meadows, IL 60008,
Tel: 312/981-7250; and 1350 Bordeaux Dr,
SV3-1, Sunnyvale, CA 94086, Tel:
408/734-8102

Announcements intended for pub-
lication in this department of
Computer Design must be re-
ceived at least two months prior
to the date of the event. To en-
sure proper timely coverage of
major events, material preferably
should be received six months in
advance.
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THE DSD 440.
TOTAL DEC RX02
COMPATIBILITY,

AND MORE.

The DSD 440 is the only alternative to the DEC RX02 that’s
100% software, hardware and media compatible with
LSI-11, PDP®-11 and PDP-8 computers, inclucing those
with extended memory. It can be configured as an
RX02 for DEC double density or IBM 3740 single
density recording, or as an RX01 for backward oper-
ating system compatibility.

MORE

A 512-byte hardware bootstrap is built into all
PDP-11 and LSI-11 interfaces. It loads system software
automatically from either single or double density
diskettes. Extensive self-testing is DIP-switch select-
able with the “Hyperdiagnostics’ that run without being
connected toacomputer. The low profile 5a-inch DSD 440
features write protection and diskette formatting.

FASTER

The optimized DSD 440 microcode increases system throughput
when using the RT-11 foreground/background monitor. In partic-
ular, the DSD 440 with an LSI-11runs fill and empty buffer opera-
tions 20% faster than an RX02.

FOR LESS

The DSD 440 is the RX02 compat-
ible flexible disk system that combines

high performance and advanced fea- EASTERN REGION SALES

tures with fast delivery...at alower price. - Data Systen&s De:sigc?,\lﬂn/g.ozo26
s . H organ Drive, Norwood,

For further information, call or write Data 12\ (51717697620 TWX.:710-336.0120
Systems Design today. A data sheet and eI A SHes
price list will be forwarded to you Dhts Systoms Desin, Inc,

immediately. 2560 Mission College Blvd., Suite 108
SantaClara, CA95051 Tel:(408)727-3163

® Trademark of Digital Equipment Corporation

CORPORATE HEADQUARTERS: Data Systems Design, 3130 Coronado Drive, Santa Clara, CA 95051
Tel: (408) 727-9353 TWX: 910-338-0249
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LETTERS TO THE EDITOR

CORRECTION

Through an unfortunate error, when the
Digital Control and Automation Systems
section of the September issue was printed,

the names and company affiliation of the
authors of the lead article were omitted.
The article head should have read

Automated pcB Design Documentation
Reduces Development Time and Costs

Ken W. G. Blais and Girvan L. Patterson

Bell-Northern Research Ltd
PO Box 3511, Station C, Ottawa K1Y 4H7, Canada

This article describes the Circuit Pack
System developed by Bell-Northern
Research to automate and integrate all
elements of computer aided documentation
for printed circuit boards. System design
eases integration backward to include com-

puter aided engineering and forward into
computer aided manufacturing. For those
readers who may have missed it, the article
appears on pp 86-99 of the Sept 1980 issue
of Computer Design.

CORRECTION

Please note the following corrections to the
article by Alan W. Bentley, “‘Single-Chip

Controller Increases Microprocessor

Throughput,” (Sept 1980):

To the Editor:

I have found two errors in my article,
““A Diagnostic Module Design for the
LSI-11/2 Microcomputer,”” which was
published in the Aug 1980 issue of
Computer Design. In Fig 3 (p 124), 1C2
should be an AND gate instead of the
NAND gate shown.

IC2 IC3
1

3 3
2 1
,_{ 2 DN 8381

In Fig 4 (p 124), the labels BWTBT L
and BSACK L should be interchanged.

DM8837
BDIN L Dl QI

BDOUT L D2 Q2pF—

BSACKL—-|>0— -i>-—r)3 B p—
BWTBT L —— >0 04 Qdf—
S ) 7415174

BSYNCH L

I hope that these corrections will
clear up any confusion among readers
who wish to construct a copy of the bus

. )
Y —o~o]

Page Column Line Error Correction monitor.
127 right-hand second state 1 (QQ,Qg) state 1 (QQ,Qg) Robert Brice
127 right-hand last (HOLD) (HOLDA) Tokivamie: Tav
128 left-hand first state 2 (QQ,Qg) state 2 (QQ,Qg) B i : 0
128 right-hand next to last 2-state two state b
To the Editor:
Robert Swanson’s article, “‘Matrix
Technique Leads to Direct Error Code
Implementation,” in your Aug 1980
issue is very interesting, but it has an
error in Fig 5 (p 104). The second term — - 1 — ~ =
in Fig 5(b) is incorrect. According to 15 { (l) (l) (l) (l) 8
Figs 4 and 5(a), Fig 5(b) should be H'r = Elhi dn =l ol * Vilel + Vil = 1
=
: ) 0 0 1 1 0
However, this way, H-r is not equal to BEE=S F = = - 2
H-e. The reason is that what is ‘s f1] 0 i o] o (0]
designated as code word c in Fig 5(a) is 1 1 0 1 1 1
5 He = h: = 1 . -
not a code word because its dot prod- : i§ y abi gl T ilel g fikie
uct with H is not zero L0} 9] LL L L [0
When corrected, CODE WORD 15 } ﬁl) é 0 0 Pﬂ
c = 101011000100001, whose dot  Hwe = hy-c =1 ol 1 b be 1o + 1l ol 0o 0 =
product with H is zero i=1 L0 0] [l 1] n n
= — = T s
In this case, H-r equals H-e, that is 15 i (l) é (l) . g
Hr = h: =1 L1 T g g
Tamas Roder ; 'El 5 0 } 1 } i By : 4. t 0
Computer Center of Univ Eotvos L 0] 0] L1 Ll il

Budapest, Hungary
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Freedom of Expression.

Only Megatek gives you all three, the
excitement of dynamic raster color. ..

saont &
*@fﬂ«mum
g % 2

e
[REERRR TR T TN

Powerful, real-time dynamics enable
you to scan the display then zoom in
for added detail.

. coTTON.

It all adds up to the capabilities you
need to put your ideas into pictures.

Express yourself with a Whizzard
computer graphics system and take
advantage of our technological inno-
vations. You get system flexibility.
Easy to use, ever-expanding software
support. Installation, training and
service world-wide. And an inside

track on the future.
We're earning our reputation

.the precision of 4096 x 4096
high resolution calligraphic Whizzard
systems. ..

A large virtual display gives you the
full picture, with the added informa-
tion of up to 16 colors at a time.

And you get freedom of choice,
too, with intelligent interactive
peripherals and modular design for
easy expansion.

in computer graphics. Count on us.
For advanced hardware compatible
software. And added value.

Find out more about how
Megatek can give you freedom
of expression. Write for up-to-
the-minute details on our
complete line of computer graph-

21128

MEGATEK CORPORATION
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..and user-oriented software to make
it easy to implement your application.

- \\‘
D e |
P
e -
A %/

Rotations mean you can view models
from any angle and segment the dis-
play into multi-viewports.

The Megatek Whizzard. It will set
you free.

Megatek Corporation, 3931 Sorrento

Valley Blvd., San Diego, CA 92121.

714/455-5590. TWX 910-337-1270

Megatek International/Europe, 11
Woudstraat, 4031 JA Ingen, The
Netherlands, Telephone: 31 3443-
2800, Telex: -70619




FAIRCHILD
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We have the fastest circuits




Our latches,flip-
flops and counters
are unsurpassed
forspeed and low-
power requirements.

Fairchild’'s new FAST
devices are fast
being designed
into more
and more logic
systems. That's
because they
clock in with the
fastest times and
some of the lowest
power requirements in
TTL history.

Our speedy specs.
LATCHES

74F373 and 74F533
(inverted output version)
3-state transparent octal

latches

Setuptime. . .. .. 2nsmin
Holdtime. . ... .. 3 nsmin
Enable/disable

fime oo 11ns

Data-to-output propagation
delay . .74F533 —9 ns max
74F373—6.5 ns max
Icc . . 74F533 —61mA max
74F373 —55mA max

across the board.

FLIP-FLOPS

74F374 and 74F534
(inverted output version)
3-state octal D-type flip-

flops with common Clock
and Output Enable

Toggle

frequency. .. 110 MHz typ
Setuptime. ... .. 2nsmin
Holdtime. . ... .. 2nNns min

Clock-to-output prop-

agationdelay . . . 9 ns max
Enabletime ... 10 ns max
T e AR 86 mA max

Both our 3-state
latches and flip-flops
contain a patented

output structure

for easier bus N\

interface Ll

and £\

design. ! ot

",f =

/M\ ‘nﬁ’fm/[,{\
"W?i e R\
TR A

COUNTERS

74F190 Series high-speed

up/down counters

Count

frequency. . . 130 MHz typ

& pliday Sl 38 mA typ

Clock-to-output

doles. ... .o, Snstyp

Clock-to-terminal

countdelays. .. .. 5nstyp

CIRCLE 11 ON INQUIRY CARD

This series of counters
offers virtually twice the
count frequency and less
than one-third the power
requirements of their
Schottky counterparts.

All of this FAST talk adds
up to just one thing. If you
want a faster, more efficient

system, call your local
Fairchild sales office,
representative or distribu-
tor. Or write to FAST,
Fairchild Semiconductor
Products Group, P.O. Box
880A, Mountain View,
California 94042. Tele-
phone: (415) 962-FAST.
TWX: 910-379-6435.

Fairchild Camera and Instrument Corp.
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8Ks, 16Ks, 32Ks, 64Ks ...

TMS2500 EPROM Family:

The industrys first
and foremost.
Compatible. Upgradable. Available.

One-stop EPROM shopping. At
Texas Instruments. Where the de-
signer can choose from the
industry’s first and foremost 5-V,
fully static, high-quality production-
proven EPROM product line.

A product line unmatched
by any other supplier.
EPROMs from Texas Instruments.
For new systems design. For up-
grading existing systems. Or, for
defining the future by planning for
128K devices. Planning now. Be-

cause you know they’re coming.

Family compatibility.
All devices in TI’s TMS2500
EPROM Family are plug-

compatible with each other. And
will be with all the ones that are on
the way. Pinouts are derived from
popular industry standard ROMs
for maximum compatibility.
Family upgradability.
Plug-in compatibility means easy
upgradability. From 8K to 64K. For
upgrading from 16Ks to 32Ks, for
example, just include the signal to
PD in the address decoder. No
jumpering. Minimal modification for
upgrade to 64K. And beyond.
Easy programming.
All TI EPROMs facilitate rapid pro-
gram changes in high-density fixed-
memory applications.

TI's Growing TMS2500 EPROM Family

Device Description Power Dissipation* Access Time*
TMS2564-45 64K 840 mwW 450 ns
TMS2532-45 32K 840 mW 450 ns
TMS2532-35 32K 840 mW 350 ns
TMS25L32-45 32K 500 mW 450 ns
TMS2516-45 16K 525 mW 450 ns
TMS2516-35 16K 525 mW 350 ns
TMS2508-30 8K 446 mW 300 ns
TMS2508-25 8K 446 mW 250 ns

*Worst case over operating temperature range

A single TTL-level pulse allows
simple in-system programming. In
any order. Individually. In blocks.
At random. Programming time is
reduced to a minimum. And, you
can use widely available PROM
programmers. Erasing? Simple
ultraviolet.

Family portrait.

Check the chart and choose the
member of TI's growing EPROM
Family for your application. From
the world’s fastest 8K to a high-
performance 16K to a fast new ver-
sion of the industry’s first standard
32K to the industry’s first 64K.

Availability.

Right now delivery on all devices
from your local TI field sales office
or authorized distributor.

For more information about the
industry’s first EPROM
Family, and other TI
EPROM products,
write to Texas Instru-
ments, P. 0. Box 1443,
M/S 6965, Houston,
Texas 77001.

Fifty Years
o
Innovation

%

TEXAs INSTRUMENTS

© 1980 Texas Instruments Incorporated

INCORPORATED
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FULL SPEED EMULA

AEMDTE

LOW COST EMULA
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TION FOR THE 8048.
TION FOR THE 6801.

Nobody builds a better emulator.
Not Intel. Not Motorola. In fact, the
uSE MicroSystem Emulator lets you
run the Intel 8048 family at full 11MHz
speed (something the Intel emulator
doesn't). For the Motorola 6801/03,
we give you an emulator that doesn't
intrude on user space. It's transparent
to the system under development.
And here’s the gotcha: One uSE supports
both microcomputers.

One uSE. 15 uP’s. With the Micro-
System Emulator, your mini-based
computer becomes a universal 8-bit uP
development system. For 15 micro-
processors. Just change Millen-
nium'’s inexpensive uP emulation
modules and cross assemblers.
And here's more good news,
if your development system
is no longer dedicated to
a single uP, neither
are you.

Real time. The
MicroSystem

Emulator emulates at the highest
clock rate of the microprocessor.
No artificial wait states. It's trans-
parent to the system. That means
more accurate debugging.

More productivity for your system.
Use uSE's to add development stations
to your mini. Develop hardware and

software simultaneously. Then integrate.

With the same system. Or, add uSE's
to your dedicated microprocessor
development system and turn it into an
undedicated multi-user development
network.

Now, price. Stand-alone or as part of
your hardware/software development
system, the MicroSystem Emulator

is probably the best in-circuit emulator
at any price. Yet, the base price is

Jjust $5,000. And individual emulation
modules and cross-assemblers are
available for 15 pP's and uC's. Starting
at $1,375 for the module and $550
for the cross-assembler.

Seeing is believing. Want a hands-on
demonstration? Call us at the toll free

number below. We'll be on your door-
step. In real time. No hurry? Circle the
demonstration number. We'll call you.
Just interested? Swell. Circle the
information number.

TEST YOUR SYSTEM
WITH THIS.

The MicroSystem Analyzer.

Low cost board and system test
for uP-based systems. Right down
to the node level.

MILLENNIUM

Millennium Systems

19050 Pruneridge Ave.
Cupertino, CA 95014

Demonstration: Circle Reader Service Number
Information: Circle Reader Service Number

(800) 538-9320 Toll Free
(800) 662-9231 in California




COMMUNICATION CHANNEL

A DISTRIBUTED PROCESSING SYSTEM
FOR MILITARY APPLICATIONS —

PART 3: THE COMPUTERS

Ralph Mauriello

Litton Data Systems

8000 Woodley Ave, Van Nuys, CA 91409

The first two articles in this series " described the Lit-
ton military distributed processing system and the
20M-bit/s serial interelement bus, respectively. Part 3
discusses some of the design considerations involved
in the development of computers for the system.

The tasks required of computers for the Litton distributed
processing system presented a unique design challenge.
Other layers of complexity had to be added to all of the
customary functions. System imposed requirements dic-
tated that the computer be capable of bootloading not only
from conventional media over standard input/output (I/0)
channels, but also from the serial interelement bus (SIB). All
nodes require these capabilities; the system concept permits
bootload media to be located at any node. However, since
economics dictate only one or two bootload media for the
entire system, those nodes without bootload media must ac-
cept it from the SIB. Due to these cost constraints, and
because physical transfer of the media may be impractical,
a “‘Request for Remote Bootload” function is required to
handle the situation when a previously failed node is
reinserted into the system and requires bootload.

Efficient interface with the SIB had to be implemented in
order to minimize software complexities. Physical im-
plementation of the bus must be transparent to user pro-
grams and as transparent as possible to the systems pro-
grammers. The final requirement imposed by the system is
to support SIB reconfiguration in the event of a failure.

A mandatory requirement is the preservation of existing
software. Billions of dollars have been invested in the solu-
tion of military problems. Emulation is required because
none of the new commercially available computers is soft-
ware compatible with existing military computers.

22

Configurability is also required. The role of a military
systems house requires that its systems use designated stan-
dard computers where indicated, such as Navy UYK-20 and
Army GYK-12. For this reason, having the choice of any
military computer architecture is vital to the systems
designers. Furthermore, the wide range of problems en-
countered demands the availability of a range of
throughput, memory, and /0 combinations to permit cost-
effective solutions.

The need for simultaneous minimization for both pro-
curement and life cycle costs presents a difficult challenge.
Standardization usually lowers life cycle cost, but increases
procurement cost. For example, the UYK-20 often has been
used to solve problems where a smaller, cheaper unit could
have performed the task.

Finally, the design of the computer must permit cost-
effective technology insertion. The rapid advancements in
electronics technologies coupled with the extensive and
time-consuming military testing procedures (lives are at
stake) result in deployment of near-obsolete equipment.

The design solution to these requirements comprises a
family of firmware controlled emulators with extensions to
the target computer’s architecture for applicability to a
distributed processing system (DPS). Use of microcode con-
trol for the central processing unit (CPU) repertoire, the
most effective emulation technique, permitted the use of
firmware for such system functions as interface with the SIB
and complete system bootload and initialization. This ap-
proach saves hardware and simplifies software design. An
architecture-independent internal bus and building block
modules provide life cycle cost advantages and permit
technology insertion. Design features of the distributed pro-
cessing system computers shown in the Panel (page 32) are
discussed in detail below.

(continued on page 26)
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Introducing the

NEC Soft-louch.

Other diskette drives

Dual-sided diskette drives require contact of both heads with the media
to read or write. This causes head wear and a pinching action that
deforms, mars and scratches the media surface, shortening head and
media life.

NEC diskette rive

The NEC “Soft-Touch” drive uses advance-contour head design and a
unique air-damper to load heads. These features smooth and cushion the
contact of head with media surface, nearly doubling the life of both the
heads and the recording media.

The industry’s newest 1.6/VIB diskette drive.
With twice the MTBF. Twice the media life.

NEC product superiority is now available in dual-sided double-
density eight-inch diskette drives. Our new Model FD 1160 “Soft-
Touch” flexible disk drive offers reliability and cost-of-ownership
advantages that far exceed industry standards.

Media life. The “Soft-Touch” drive uses a unique air-damped
head-loading system that virtually eliminates pinching, scoring
and scratching of the diskette media. The result: media life of
more than 6 million passes, nearly double that offered by other
suppliers.

Head wear. An advanced design ceramic read/write head
assures maximum signal transfer efficiency while drastically re-
ducing head wear and media chafing.

Reliability. Most diskette drives average about 8,000 hours
MTBF, with perhaps a component or two rated higher. The NEC
“Soft-Touch” drive has a 15,000-hour MTBF on the entire drive.

Compatibility. The FD 1160 model is data compatible, elec-
tronically compatible and dimensionally compatible with industry-
standard single- and dual-density drives. You can use it immedi-
ately in place of the older drives you use now.

Availability. The NEC “Soft-Touch™ drive is available right now.
Not as a prototype, but as a field-proven drive with over 20,000
installations worldwide.

Find out for yourself. Call Jack Flynn today on the NEC
“Soft-Touch” action phone at 617-862-3120 to order your eval-
uation unit.

NEC Information Systems, Inc.

Home Office: 5 Militia Drive, Lexington, MA 02173, (617) 862-3120

Eastern Office: 36 Washington Street, Wellesley, MA 02181, (617) 431-1140

Central Office: 3400 South Dixie Drive, Dayton, OH 45439, (513) 294-6254

West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA 90045 (213) 670-7346
Southern Office: 2945 Flowers Road South, Atlanta, GA 30341 (404) 458-7014
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Engineering Winning

i | Sports or business—winning demands
The most Versatlle’ IndUStry 100% performance. That's what you get with the

Compatlble IIneup of ﬂOppy advanced technology engineered into Siemens
: . . quality lineup of floppy disk drives. Single or
dlSk drlveS et englneered tO double-sided 8" or 5%4" drives—or our new 96
perfo rm at 100%. track-per-inch FDD-196-5—you can count on
long-term reliability. Plus quick delivery, prompt
service, total technical support and competitive
prices.
When you turn to Siemens, you turn to a
complete, state-of-the-art line of floppy disk prod-

ucts. All industry compatible. All with quality
features like metal lead screws for precision




Drives.

head positioning, and anti-crunch media Siemens Corporation
protection. OEM Data Products Division
You also turn to the world's 5th largest elec- 240 East Palais Road
tronic/electrical engineering company —which Anaheim, California 92805 (714) 991-9700.

backs our team with $6 million in R&D each
working day. In the U.S. alone, Siemens em-

ploys more than 12,000 people in 15 manu- District Offices:
facturing plants, two R&D facilities, and sales/ Atlanta, GA (404) 451-8157
service offices covering all 50 states. Boston, MA (617) 444-6580
Columbus, OH (614) 888-3372
To find out more about how Siemens Dallas, TX (817) 461-1673
responds to your floppy disk needs, contact Iselin, NJ (201) 494-5311
Barrie Clark at (714) 991-9700. Sunnyvale, CA (408) 735-7770

5%/96 TPl




Multiple-Speed Versions
Of the Same Architecture

Two different UYK-20 CPU emulators are operational: a
2-card 7.5 x 8.75" (19 x 22.2-cm) microcomputer, L-3220, that
executes at 50% of UYK-20 throughput; and L-3320, a 3-card
minicomputer that provides 100% of UYK-20 throughput.
The L-3320 achieved this performance by using only one of
its two internal buses; 2-port memories were not available.
With both internal buses operating, it is expected that the
L-3320 will achieve 120% of UYK-20 CPU speed and handle
concurrent 1/0 operations. Both emulators have the same in-
ternal bus interface and can operate in a multicomputer
mode off the same bus. Complete software interchange-
ability has also been demonstrated.

The microcode, operating at a 240-ns clock rate, can be
subdivided as follows: (a) emulation of the UYK-20 instruc-
tion repertoire; (b) emulation of the UYK-20 I/0 operations in
a manner that is transparent to the programmer; (c) emula-
tion of the architectural features of the UYK-20 (eg, L-3220
emulation of two sets of general purpose registers is achieved
in firmware); (d) enhancements to architecture for distributed
system operations; and (e) microdiagnostics.

These two basic units represent only two of the many
throughput rates available to system designers. System
growth options provide such functional capabilities as
floating point hardware, cache memory, and independent
1/0, to give the system designer many choices. In addition to
variable throughputs, the versatile L-3220 gives the system
designer the availability of multiple functions using the
same hardware. In addition to its use as a UYK-20 emulator,

it may be used as an independent input/output controller
(10C), 4M-instruction/s frontend microprocessor, or a
multiple-peripherals controller.

Architecture-Independent Internal Bus

A major feature of DPS computers is an architecture-
independent intra-element bus (IEB) that permits implemen-
tation of any target computer without redesign of the IEB,
memories, or I/0 interface cards. All data or control
transfers over the IEB are fully programmable under CPU-
resident firmware control, permitting architectural in-
dependence. The IEB provides data and address lines as re-
quired for the target computer, and eight control lines. The
control lines have been coded to provide a programmable
definition of the use of the data and address lines. This
scheme permits interface to and control of many classes of
devices [memories, direct memory access (DMA), 1/0 con-
trollers] without impinging upon the memory address space.

Multiple-CPU operation on the IEB has been demonstrated
in the DPS project with firmware that supports the
multiprocessing function. All CPUs may execute a single set
of executive code and, through an address relocation tech-
nique under firmware control, have access to private tables
for executive control functions.

Multiple CPUs, DMA 1/0 devices, and the like must be per-
mitted to gain access to the IEB; therefore, bus arbitration
logic is required. Since survivability is critical in a military
system, bus arbitration logic is replicated on each of the
cards capable of demanding access to the bus. This

(continued on page 30)

WE THINK ATAPE TRANSPORT
THAT ALWAYS NEEDS ADJUSTING

DOESN'T HAVE ITSHEAD
SCREWED ON RIGHT.

3\
§
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A,

MFE'’s permanently aligned, one-
megabyte, two-track cassette
transport.

At MFE, we don’t think you should
have to spend time and money aligning
your tape transports.

So we designed our 450 series trans-
port so it never needs aligning. The tape
head is actually bolted down to the base-
plate. You can even replace our head in
the field in just minutes. Without mak-
ing any alignments.

You'll like MFE's new door design, too.
It's extremely easy to load, and there are
no linkages or complicated mechanical
parts to go wrong.

And our tape handling system is so
advanced it's virtually mistake-proof.
Even if you accidentally eject the cas-
sette while it's running at 120 ips, you
won't damage the tape.

MFE’s 450 series is available with or
without a door. And it includes the 452,
our one-megabyte, two-track transport
that automatically reloads for the sec-
ond track. We also offer the 250 series
single-track transport.

If you've had enough of transports
that always need adjusting, contact us.

Our head is screwed on right.

Call 800-258-3884.

Or write MFE
Corporation,
Keewaydin Drive,
Salem, NH 03079.
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Creative Micro Systems is proud
of its line of general purpose
microprocessor support modules.
These M6800/M6809 based
modules are pin and outline
compatible with the industry
standard EXORcisor* and
Micromodule* bus.

COMPARE THE CHOICE

That’s why we want you to
compare our products with the
competition before you design
your next microprocessor based
system.

Each module in our product line
is designed to respond to the
needs of a major computer
system function. Our 9609 module,
featured above, is a complete
microcomputer on a single board.
It features the MC6809 processor,
6K of EPROM, 1K of RAM, 40
parallel I/O lines, 2 RS-232C

*Trademark of Motorola

COMPARE
THE CMS 6;

serial ports, BREAK detect, 3 16
bit programmable timers, priority
interrupt vector generator and a
power failure protect/restart
circuit.

For more extensive system
requirements, the 9609 is sup-
ported by a variety of Memory,
I/O, and Data Acquisition modules,
and a broad line of card cages,
power supplies, mother boards,
prototype boards and accessories.

THE OEM ADVANTAGE

Try to find another set of micro-
processor modules in the same
price and quality range with all
the positive features Creative
Micro Systems has to offer.

Original Equipment Manufacturers
who compared our products
have specified Creative Micro
Systems for applications in data

acquisition, data communication
and encryption, materials testing,
automatic test equipment, process
control, energy management
systems, agricultural instrumen-
tation and small business data
processing systems.
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Once you compare you'll agree
Creative Micro Systems has more
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We'll also be happy to tell you
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in development now.
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eliminates a single-point failure and allows each bus re-
quester to determine for itself whether or not the bus is
available. It also permits continued bus operation in the
event of card extraction or failure.

DPS Standard Building Blocks

The flexibility afforded by the DPS hardware building
blocks allows their cost-effective deployment in a wide
range of diverse system applications. The key to this is the
architecture-independent internal (CPU/memory) bus with
which all DPS building blocks must be compatible. Building
blocks described are realtime emulators, memory, 1/0 inter-
face cards, low cost emulators, and system expansion op-
tions.

Realtime Emulators (Minicomputer)—for 16-bit
machines, a 3-card CPU [Fig 1(a)], and for 32-bit machines a
4- or 5-card CPU, depending on target computer complexity
[Fig 1(b)]. Both CPUs are capable of executing the basic
repertoire of the target CPU at speeds equal to or greater
than that of the target CPU. These realtime emulators are
implemented with control, arithmetic logic unit (ALU) and
register, and characterization cards.

The DPS control card contains 4k words by 80 bits of
microinstruction memory, the sequencing and control of the
microprogram, and the decode of the microinstruction. This
single-card control unit is implemented to be totally
independent of data word width, permitting extensive
flexibility in its application to various emulators.

The DPS ALU and register card provides a 16-bit slice of
the ALU and three sets of 16 registers each. The ALU and
register card uses four AMD 2903 4-bit slice processor chips
that provide one set of 16 registers of 16 bits each plus a full
2’s complement ALU. One such card is used for 16-bit
emulators (UYK-20) and two are used for 32-bit emulators
(UYK-D).

30

The two previously described cards, control and data, are
generic to any emulator design; they are identical for all
emulators. It is the characterization card(s) that provides
the emulator with its ““personality.”’ Interfacing with main
memory, the card(s) provides the required unique functions
and registers necessary for emulation of the specific target
computer. Two characterization cards are required for the
AN/GYK-12 and the AN/UYK-7.

Memory—a single circuit card of complementary metal
oxide semiconductor (CMOS) or n-channel MOS (NMOS)
technology that is independent of CPU architecture and
capable of being accessed as 8k words by 36 bits or 16k
words by 18 bits. It may be used as local memory for either
the low cost or realtime emulator, and for either 16-bit or
32-bit CPUs. This same card is used for common memory im-
plementation when memory management is used.

Input/Output Interface Cards—all 1/0 interface cards,
whether DMA or under CPU (I0C) control, are architecture-
independent and thus can use any peripheral with any com-
puter. The modularity also allows incremental upgrading of
peripherals.

Three versions of the 1397 interface card exist, 1397A, -B,
and -C, offering different speeds and voltage levels. This is a
16-bit or 32-bit wide parallel interface for the standard U.S.
Navy computers, UYK-20 and UYK-7. Each card provides two
16-bit channel interfaces between the peripheral and the
IEB. The 188-C and RS-232 card provides two channels of in-
terface between the MIL-STD-188-C serial channel and the IEB,
or between RS-232 channel and IEB. GYK-12 I/O interface card
provides one channel (eight 1/0 addresses) between U.S.
Army standard peripherals and the IEB. This card has DMA
capability. Parallel DMA interface card provides a 16-bit
parallel interface for peripheral devices that require DMA.

(continued on page 32)
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The FCC
has you
under

the gun.

Do you package your digital
product in a plastic enclosure?

Is your product designed for
personal use in aresidential area?

Can your industrial/commercial
products meet the new FCC
standard on EMI?

Are you prepared to redesign your
product to achieve the necessary
shielding performance?
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Chomerics has the answer. The Enforcer™ is
an economical EMI shield that simply sprays
on. You get cost-effective coverage—that
meets the new standard. It air dries at room
temperature.

When it comes to conductive composites,
call us first. Get the facts you need. Call in
the Enforcer!

CHOMERICS
Specialty materials and components
for electronic packaging.

77 Dragon Court
Woburn, Mass. 01888
Tel. (617) 935-4850 TWX: 710-393-0173

The
Enforcer™

CHOMERICSK

Talk to us first.
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Low Cost Emulators (Microcomputer)—2-card devices
providing execution of the basic target machine repertoire
at one-quarter to one-half the speed of the target machine.
As a microcomputer, it operates at a rate of 4M instruc-
tions/s.

System Expansion Options—including an extended
arithmetic card to provide floating point arithmetic, double-
precision fixed point arithmetic, and a barrel shifter for
high speed execution of shift algorithms. This card may be
used with either the realtime or the low cost emulator.

A memory management card provides memory address
extension and read/write protection compatible with the
target computer. This card accommodates two IEBs and is
cascadable to permit multiple-IEB access to a common
memory while providing paging and protection. This card
may also be used with either the realtime or the low cost
emulator.

Two cache memory cards provide 8k words of cache
memory plus the necessary controls for adding cache memory
to the realtime emulator. This option is not available for the
low cost emulator.

Dual-Mode Operation of DPS CPUs

All DPS CPUs can operate both in dual mode, a computer
mode that emulates a target CPU, and in microprocessor
mode, for high speed specialized functions. Through the
use of firmware, these CPUs timeshare the same hardware to
perform CPU or 10C functions. The system design required
this timeshared mode of the DPS CPUs. Previous systems ex-
perience revealed that in many applications the 1/0 re-
quirements are quite small and cannot justify the use of a
computer with an independent hardware 1/0 controller.

The dual-mode operation is enhanced by a CPU-resident
random access memory (RAM) file of 256 words for the L-3320
and 1k words for the L-3220. In addition, one set of general
registers is reserved exclusively for firmware use. This firm-
ware reserved set of general registers, plus dedication of a
major portion of the RAM file to 1/0 operations, provides
240-ns transfer from CPU to I/0 mode, or vice versa.

Where 1/0 data rates are low enough to ensure acceptable
interference with the required internal data processing,
firmware may also be used to handle 1/0 transfers and thus
eliminate a hardware 1/0 unit. This firmware communicates
directly with greatly simplified hardware 1/0 buffers. The
firmware is driven by I/0 demand and is responsible for
movement of data between the hardware 1/0 buffers and the
main memory so that the programmer may code as if the 1/0
unit of the target computer were present.

Specialized 1/0 processing is a further use of this
microcode capability. Many specialized types of 1/0 process-
ing, such as communication link error detection, are slow
and awkward to handle while using standard instructions
available to software. Some computers avoid this software
processing by building extra processing capability into the
1/0 hardware buffers, but this is costly. The DPS CPU maxi-
mizes savings in both hardware and software by operating
the CPU in the microprocessor mode to handle specialized
/0 processing. The microinstruction provides speed and
flexibility of microprocessing for detailed manipulation of
bits, fields, and hardware control. Where 1/0 rates are too
high, independent 10C and/or DMA channels are available to
the system designer.
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Design Features of DPS Computers

Multiple-speed versions of the same instruction set
architecture

Architecture-independent internal bus

Standard set of building blocks highlighted by
architecture-independent memories and I/O interfaces

Dual-mode operation (microcomputer or minicomputer)

Macro capability for application specific functions (eg,
sine or cosine)

Input/output configurability
Fail-safe/soft
Maintainability

Performance Enhancement by Firmware Macros

The use of application specific macros, at no additional CPU
hardware cost, can greatly enhance computer performance,
and also typically reduces main memory requirements. In a
recent application, the CPU demanded a high speed com-
puter mechanization of selected arithmetic and data han-
dling functions. Therefore, functions such as square root,
sine/cosine, format, and selective substitute were im-
plemented in firmware.

The primary advantage of firmware over software is
faster execution time. A DPS CPU firmware instruction exe-
cutes in 240 ns, while a software instruction is limited by
main memory cycle(s) and the location of the operands. A
second, though less significant, advantage is the elimination
of storage space in main memory. When the macro is im-
plemented as a callable routine, the savings are not great.
However, where the macro is used as ‘“‘inline’’ code to in-
crease execution speed by eliminating the overhead of call-
ing and return sequences, the memory savings can be
significant.

DPS I/0 Configurability

The wide range of 1/0 options provided gives the system
designer the opportunity to achieve cost-effective 1/0 solu-
tions for systems ranging from very low I/0 requirements to
transfer rates up to 1M words/s. These options can be sum-
marized as follows:

(1) The DPS CPU (mini- or microcomputer) operates in a
dual mode; it is timeshared for CPU functions and 1/0 func-
tions.

(2) The minicomputer is used exclusively as a CPU, while
the microcomputer operates as an 1/0 controller. When the
memories have one port, both computers operate on the
same bus (cycle steal).

(3) With a 2-port memory, the minicomputer may operate
exclusively as the CPU on one bus, while the microcomputer
operates as an I0C on a second, independent bus.
(4-6) Each of the above three configurations can be
augmented by DMA capability, thus furnishing the system
designer with three additional options.

(continued on page 36)
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MDB makes Interprocessor Links with speeds
of 500 K words/sec. for distances up to 3,000 feet.

Imagine what else we can do!

Hook 'em up. Networks of PDP*-11, VAX*-11/780 card slot. We've got PROM memories that let you
and (never possible before) LSI*-11/2 and 11/23. program ROM on the board and multiplexors that

Name your configuration, even PDP to LSI or allow mix and match of 20 milliamp and EIA.
LSI to LSI,— MDB interprocessor links will provide All MDB products are warranteed for a full
high speed DMA (parallel) data transmission at year. Most can be delivered in 30 days or less and

speeds as high as 500 K words/sec. For extra long you can buy them under GSA contract #GS-00C-
line applications MDB’s PDP-11 to PDP-11 boards 02423.What else can we do—for you?
are equipped with differential drivers and receivers :
for high speed. opergtion up to 3:OOO f;et. The M[]B gr%?\g;\é,%%tl?f\g?nisgrggéss
security of optically isolated receivers is standard [ | 714-998-6900
on all boards for LSI and available for PDP & VAX SYSTEMS INC. TWX: 910-593-1339
models. Optical isolation provides AC/DC circuit
and ground loop isolation at distances up to 1,000
feet. All this performance is compactly housed on
MDB’s small size boards—a hex for PDP models
and quad for LSI. And you get the convenience of
complete DEC DAI11B software compatibility.
Imagine even more. Because MDB manufac-
tures the most complete line of interface products
available for DEC, Data General, P-E and IBM
Series One computers. We make boards for H-P and
Intel too. Like our line printer controllers —we
offer more than 100 printer/computer combinations.
Our communications interfaces range in perfor-
mance from plain vanilla to plain incredible and
all MDB foundation modules require only one

*Trademark Digital Equipment Corporation

Circle 19 for LSI-11, 20 for PDP-11, 21 for DG,
22 for PE, 23 for IBM.



Second level
polysilicon
bit line

By now, you're probably
aware that no less than 18
manufacturers have or will in-
troduce their own version of a
64K RAM. And that each version
will be at least a slightly differ-
ent design. So how will you
choose one intelligently? How
will you base your decision
knowing that each manufacturer
feels strongly justified in choos-
ing the architecture and manu-
facturing process it will use?

One of the best ways to evalu-
ate any semiconductor memory
is to look at a company’s past

First level

polysilicon

grounded
capacitor plate

Storage capacitor
oxide dielectric

Substrate

experience in producing them.
Look beyond the performance
specifications and find out just
how much they know about the
business of design.

At Mostek, the business of
design means that the ultimate
challenge for our designers is to
enhance the manufacturability
of every device we make so that
it can be produced reliably, in
volume. It means that we incor-
porate and refine, wherever

Implanted
memory cell Light
storage node N+ implant®

practical, the same proven de-
sign techniques that helped us
achieve world dominance at the
4K level, and to an even greater
extent, at the 16K level.

But it also means that we
fully investigate and develop
new approaches and new cir-
cuitry to satisfy the new con-
straints inherent in progres-
sively sophisticated MOS
memories.

A good example of this busi-
ness-like approach to design is
the use of polysilicon bit lines
in our Scaled POLY 5* process.



Access Second level
transistor polysilicon
gate oxide access

transistor gate

Though diffused bit lines are un-
deniably correct for our indus-
try-standard MK4116, VLSI
geometries precluded their effi-
cient use in the MK4164. Conse-
quently, we needed a new way to
maximize the usable signal
generated from the smaller area
available for storage cells. So we
switched to polysilicon bit lines.
This switch significantly im-
proved the capacitor-to-total-cell
area ratio and resulted in 50%

Light
NT i i
L el Heavy source-drain

N+ implant®

Substrate

more usable signal to the sense
amplifiers than if we had used

diffused bit lines with the same
layout rules.

Though the switch to polysili-
con bit lines is just one example
of numerous MK4164 design in-
novations, it is representative of
the driving force behind all of
them: Improved manufacturabil-
ity. Because for us, achieving
higher levels of manufacturabil-
ity is not only a noble design
goal, it's also smart business. It's
why we make and ship more dy-
namic RAMs to more companies

CIRCLE 24 ON INQUIRY CARD

Second level
polysilicon bit line at
buried contact to access
transistor drain

"Implants not visible in micrograph

than anyone else in the world.
And it's how we intend to main-
tain that distinction.

To find out more about the
added confidence that designed-
in manufacturability can give
you, send for our 64K RAM bro-
chure that explains it in detail.
Write Mostek, 1215 West Crosby
Road, Carrollton, Texas 75006.
(214) 323-6000. In Europe, con-
tact Mostek Brussels, 660.69.24.

* MOSTEK ® and Scaled POLY 5
are trademarks of Mostek Corporation
© 1980 Mostek Corporation



Compatibility with the target machine and its software is
offered at the interface of the peripheral device. The
method used to transfer the data from the peripheral device
to the memory is transparent to software so that the DPS
microcomputer, coupled with as many DMA channels as are
required, can provide a software compatible, full-speed 1/0
emulation. Potential configurations are identified and
described below.

Low Cost 1/0 Capability—The lowest possible cost /0 con-
figuration is shown in Fig 2 (a). The DPS CPU, operating in a
timesharing mode, may be either a mini- or microcomputer,
which permits use of the same hardware for CPU and 1/0
functions. From the standpoint of system design, this con-
figuration is particularly cost effective for systems with low
1/0 data rates, as it eliminates the need for special hardware
to handle the 1/0. When operating in the 10C mode, the
microcomputer is capable of approximately 120k transfers/s,
while the minicomputer can handle 200k transfers/s; these
transfers are either word or byte. Since the CPU is being
used to handle 1/0, I/0 operations interfere with the process-
ing capability of the CPU. For example, if a minicomputer
CPU were handling a SOk-word/s 1/0 transfer rate, such as a
disc, its processing capability would be reduced by about
25%. However, where there are such high speed devices,
DMA capability is typically used, reserving CPU use for 1/0
control of low speed 1/0 devices.

The DMA capability afforded by the DPS design is 1.25M
words/s. Since the DMA operates fully independently of the
CPU, its only interference will be due to bus stealing. For ex-

C&TE has a secret to its service. It's Mary Caughman
Mary and her crew literally wait for you to call for
microcomputer parts between 8-5 Central Time. It's her
job to take your order for DEC©system parts and get
them out as fast as physically possible. And she has
many flights a day out of Pensacola, Florida to
accomplish her mission. You can depend on Mary

to get your order on the first flight available

Give her a try.

® Mary has parts not even the manufacturer can
deliver. That's because C&TE carries an inventory
you'd envy

® C&TE buys in big quantites and shares the discounts

with you. Many items are priced under manufacturer’'s
list. So don't call them,

Call Mary (904) 434-1022
Y, e

EXCHANGE 114 E Gregory Street Pensacola FL 32501
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Fig 2 DPS 1/0 configurations. (a) Low cost I/O capa- -
bility; (b) single bus independent IOC operation; and
(c) 2-bus high throughput I/O system

ample, in order to transfer 50k words/s, the DMA will steal
the IEB for approximately 40 ms, a maximum of 4% in-
terference with the CPU.

Single-Bus, Independent 10C Operation—Fig 2(b) iden-
tifies a single IEB operation in which the minicomputer
operates exclusively as a CPU, while the microcomputer per-
forms as an I0C. If we consider this configuration without
DMA and assume a 50k-word transfer rate, the microcom-
puter will tie up the IEB approximately 5.2% of the time
(50k data transfers at 240 ns/transfer, and 50k memory
transfers at 800 ns/cycle). If total 1/0 rates exceed 120k
transfers/s, DMA channels or a second 10C may be used.

This particular configuration highlights a unique sur-
vivability feature of the DPS computers: the capability for
1/0s or DMA channels to be interfaced with both computers,
and permit the minicomputer CPU to pick up 1/0 functions in
the event of microcomputer 10C failure.

(continued on page 38)
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- El Porado

for TI-990 Users

Here's your golden opportunity foyr' Y

TI-990 database savings. Micro-
computer Systems Corporation’s
El Dorado Program combines an
MSC-1990 disk controller with
PRIAM's DISKOS 3350 Winchester
disk drive for 28 megabytes of
reliable on-line data storage. And the
El Dorado package is fully compatible
with your existing DX-10 operating
system and applications programs.

The MSC-1990 plugs into your
TI-990/5, /10 or /12 card cage and
then goes to work with the DISKOS
3350 to give you the most cost-
effective TI-990 disk data storage
available. Your data will be protected
by Winchester technology's
unmatched reliability and no
preventive maintenance is required.
Up to three disk drives can be
controlled by the MSC-1990, so your
database can be backed up easily
with a second disk drive.

You don't have to be a Cortez or
a Pizarro or any other conquistador

S s

to find this bonanza. For only $4,990,
MSC and PRIAM will provide you with
a completely integrated and checked
out Winchester disk subsystem for
your TI-990. Here's your El Dorado:

TI-990 Disk Controller, with
disk drive integration = $2,490*
DISKOS 3350 Winchester disk

drive 2,500
Back-up DISKOS 3350 disk
drive 1,990

*In OEM Quantities

These are some operational nuggets
in your El Dorado lode:
Controller microprocessor provides
DX-10 software compatibility

ECC for error transparency to
the TI-990

Full sector data buffer
Power failure protection
Host data rate flexibility
Automatic search error retry
CIRCLE 26 ON INQUIRY CARD
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Automatic head and cylinder
switching
Diagnostics for fault identification
Partial and multiple sector transfer

PRIAM'’s DISKOS 3350 requires
only 7" of vertical rack height and
weighs only 50 pounds with its built-
in power supply. Fast, reliable linear
voice-coil head positioning assures
high throughput and the DC-spindle
drive operates anywhere in the world.

There are more database riches
available to you through the El
Dorado program. Start to map your
route to improved TI-990
performance by calling or writing
today to:

microcomputer
systems
corporation

P.O. Box 512, 432 Lakeside Drive
Sunnyvale, CA 94086
(408) 733-4200 TWX 910-339-9359
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Two-Bus, High Throughput 1/0 Configuration—A dual-
IEB computer organization where the CPU and I0C each
have independent access to memory is shown in Fig 2(c).
The CPU interfaces with its 10C via the /0 IEB, eliminating a
special interface. A side benefit to this method of interfac-
ing is that the CPU has access to the 1/0 IEB and can operate
as its own IOC (in a timeshared mode) in the event the 10C
fails. This configuration permits the CPU to operate without
any interference from 1/0 operations as long as each of the
processors is operating with different memory units.

Since the microcomputer 10C is limited to approximately
120k transfers/s, additional 1/0 traffic can be accommodated
by the introduction of another microcomputer 10C and/or
DMA channels. The 1/0 transfer rate of this configuration is
1.25M words/s, which is limited only by the memory speed,
assuming 1/0 operations are in memory units not currently
in use by the CPU.

Fail-Safe/Soft

Fail-safe/soft capability has been discussed previously; key
factors are the distribution of the arbitration logic for bus
access and the provision for multiple processors on the same
bus. Providing both CPU and 10C firmware in all processors
allows fail-safe/soft in 1/0 operations.

Maintainability

Maintainability is a key requirement in military computers.
Maintenance is often handled by personnel with little or no

technical training. CPU resident microdiagnostics coupled
with functional partitioning provides fault isolation to a
single failed circuit card for 95% of the failures. Separation
of control and data paths within the CPU is the key to the
success of this approach. Since a single card, the control
card, contains all the microcode storage and sequence con-
trol, failure to execute the microdiagnostics pinpoints the
problem to the control card. Once the control is determined
to be functioning, it can test and isolate faults in the re-
mainder of the node.

Summary

Imposition of a set of system design requirements has
resulted in a computer family design that provides emula-
tion of existing military architectures. These proven ar-
chitectures have then been augmented to provide the nec-
essary features that permit efficient use of these machines
within the framework of the defined system.

The fourth and final article in this series will discuss
system software.
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You can bank on Pittman® D-C motors —
performance at an affordable price

LO-COG"®
Servo Motors

3 series: 1.2, 1.6 & 2.0” 0.D.
Stall torques:

about 1 to 128 0z.-in.

PITMO"® Gearmotors

2 series: 1.38 & 2.00" 0.D.
gearboxes.

Torque limits with

standard gearing: i
100 & 175 oz.-in. \ L
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PITMO® Motor-Tachs

2 series: 1.2 & 1.6” 0.D.
Standard tachometer gradient:
2 volts/1,000 rpm

Samarium
Cobailt Field
4-Pole Motors

1.00” x 1.25" cross-section.
Stall torques:
12 to 24 oz.-in.

b A Subsidiary of Penn Engineering & Manufacturing Corp.
Harleysville, PA19438

Phone 215:256-6601 « TWX 510-661-8696
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In late 1978, Intertec conceived the idea
of the InterTube Video Display Terminal.
Since that time, weve greatly enhanced its
operation with the addition of many new
exciting features. But perhaps the most sig-
nificant announcement in the InterTube line of
video terminals is our new InterTube IIl.

The new $895* InterTube Il obsoletes
dumb terminals and out-performs the smart
ones. Powerful standard features include:

a full 24 line by 80 character display, 128
upper and lower case ASCII characters,
reverse video, complete cursor addressing
and control, an 18 key numeric pad, user-
defined function keys, blinking, a self-test
mode, protected and unprotected fields,
below-the-line descenders, automatic key
repeat, twin RS232 serial ports and character
and line insert/delete. Incredible!

*Quantity One - Dealer inquiries invited

InterTube Il also boasts newly designed
processor, video and power supply circuits.
All in all, the InterTube Ill is what we believe
to be the most powerful, reliable video termi-
nal available today. And it costs less than its
predecessor - our popular InterTube |1,

InterTube IIl users will appreciate the
many painstaking hours of human engineering
which insure effortless operation without
operator fatigue. InterTube llI's new high
resolution, non-glare CRT provides the
sharpest possible display image. And our
newly designed keyboard has that expensive
“feel” you normally find only on terminals
costing two to three times as much. But,
most importantly, the InterTube Il features
state-of-the art design with just three easily
removable modules. So, with only @ common
screwdriver, servicing is a snap!
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Better yet, weve got a nationwide serv-
ice network with outlets located in over 50
cities to provide fast and efficient on-site or
depot maintenance. Plus, an extended
warranty program is also available

If youre an existing InterTube user, you
no doubt have discovered the exceptional value
the InterTube really is. And, if you're not, why
not call or write us today for the name and
address of your nearest InterTube Il dealer.
Intertec video terminals are distributed world-
wide and may be available in your area now.

INTERTEC

—ICDATA

SYJEMS.

2300 Broad River Rd, Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115



Compatible Connectors

e —55°to +150° C range ® 30V DC UL voltage
ratings ® Phosphor-bronze (gold-over-nickel
plating) contact materials ® U-contact (double
action IDC) on all IDC connectors ¢
Solvent-resistant glass-filled PBT housings e UL
recognized 94V-0

Quality Flat Cables

* Round conductors, (solid, stranded, or unistrand)
e Bulk and precut, prestripped jumper cables o
PVC solid or color-coded laminations e
Compatibility with all major makes of connectors e
Passes VW-1 Vertical Flame Test

—

Vari-Twist™
Flat Cable

® 050" (1.27mm) spacing ® 5
to 32 pairs ® Adjacent pairs
have opposite lays e
105° C temperature
rating # 300V voltage
rating

Card Edge Connectors

¢ 100" (2.54mm) contact spacing
e Bifurcated contacts e Many
diversifications (10 to

60 pins; with

ears, half ears or e

without ears; and with
or without strain relief) .

D.I.P. Connectors

® Plugs into IC sockets or can
be soldered for permanent
connections e Low-

profile installa-

tion on PC V
board ¢ Many !
diversifications (14,

16, 24 and 40 contacts)

Headers

* 100" (2.54mm) spacing
e Gold-plated contact e
Solder-plated terminal e
Flex lock/eject hooks e

to 60 pins e
Wire-wrap/straight/right
angle




Rainbow Flat Cable

® 050" (1.27mm) spacing ® 10
to 64 conductors, 28 AWG
stranded  105° C
temperature rating e

300V voltage rating o

UL style number 2884 “

Socket Connectors
* 100" (2.54mm) spacing e
Double cantilever contact e
10 to 60 pins e Closed-end/
through-end e
Dual-beamed contacts e

Bonded Flat Cable

* 10 to 30 conductors e 22, 24
and 26 AWG stranded « 80° C
temperature rating e

300V voltage rating ®

UL style number 2697

Low-profile Socket Connectors
¢ 100" (2.54mm) contact spacing

* Double-cantilever

contact e Bottom-entry

contact e

Dual-beamed .

contacts e Many

Laminated Flat Cable
® 050" (1.27mm) spacing 10
to 64 conductors, 28 AWG
stranded e 105° C tempera-
ture rating e 300V

voltage rating ¢ UL

style number 2651

P.C.B. Transition Connectors

e For reliable permanent PC
board connections e
1.6 mm (1/16")

standard . &
thickness of \
Polycarbonate strain PC board ¢ Many ﬂ

diversifications 8 ; gt
relief diversifications

8-6-0
(10 to 60 pins) (10 to 60 pins)

© 1980 Belden Corporation




COMMUNICATION CHANNEL

Modems Provide for Network Monitoring and
Restoral in Financial Loop Data Networks

CENTRAL
SITE

IBM 3601

!

DLM2400
LOOP MASTER

® SPARE MODEM

® DIAL BACKUP

DIMZ400
@ Remore

® DIAL BACKUP

DLM2400
REMOTE

s ® DIAL BACKUP|

@ DLM2400

REMOTE & IBM 36XX TERMINAL

® DIAL BACKUP

F—1 piaL BACKUP NETWORK

>

@® SPARE MODEM OPTION
DIAL BACKUP OPTION
© MODEM BYPASS

(@ TERMINAL LOOP BYPASS

Network control and restoral
features. With network control,
spare modem can be brought
online to restore data communica-
tions. With dial backup option,
backup numbers are downline
loaded from network control con-
sole and incoming calls are
answered automatically, enabling
dial backup between any two net-
work sites

Operational in any IBM 3600 finance
communications system, DLMI1200
(1200-bit/s) and DLM2400 (2400-bit/s)
diagnostic loop modems offer a full
range of network monitoring and
restoral services. The devices, from In-
tertel, 6 Shattuck Rd, Andover, MA
01810, work in conjunction with the
company’s EMS-One network control
system and provide the link between
3600 controllers and any number of
remote terminal loops.

IBM 3600 networks operate with a
unique bipolar signal structure using a
simplex transmission protocol. Data
are transmitted and received over a
single serial path or loop that includes
all network elements. The serial con-
figuration makes the network
vulnerable to single-component
failures. Controlled from a central site,
the modems provide network monitor-
ing, testing, bypassing of failed com-
ponents, and restoration of network
capabilities.

The network control system, in
automatic preventive maintenance
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mode, automatically performs network
tests during offline times and locates
and reports trends in network perfor-
mance. An online automatic monitor-
ing mode continuously monitors
remote sites for trouble without affect-
ing ongoing data communications.
Any change in critical parameters
generates a central site alarm signal
and indicates which parameter is
changing. A third or manual mode
allows a central site operator to isolate
a network fault to a data channel,
modem, or terminal.

Diagnostic modems allow any net-
work modem or terminal loop to be
bypassed in case of equipment failure.
The unit will regenerate the bypassed
signals to ensure continuance of nor-
mal network operations. If a modem
loses power, a fail-safe connection ties
analog input and output lines together
to provide a continuing analog path.

The modem chassis is prewired for
internal spare modem and dial backup
options. The remotely controlled spare
modem restores communications

should the primary modem fail. Dial
backup option allows an operator to
remotely establish an alternate 2- or
4-wire dial network link in case of
failure of the private line. Dial backup
is possible between any two remote or
central network sites, attended or unat-
tended. Because the device is FCC-
registered for direct connection to the
DDD network, external DAAs are not re-

quired.
The IBM terminal interface has
serial, simplex data format, bipolar

signal structure, and transmit jack and
receive plug connectors. Leased line
interface is 600 @ +10%, balanced,
with a 4-wire terminal strip connector.
Dial backup interface is via 2- or 4-wire
RJ1IC permissive mode connector.
Transmit level is 0, —4, —8, or
—13 dBm, strap-selectable; receive
level, —4 to —31 dBm on leased lines,
and —12 to —39 dBm on dial-up lines.
FSK modulation is used at 1200, and
PSK at 2400 bits/s. The modems are
available in either standalone or rack-
mount versions. Circle 321 on Inquiry Card
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THE MOST POWERFUL MEMBER OF THE TEC FAMILY

THE SERIES 570 PROVIDES POWERFUL, LOW COST, AND RE-
LIABLE SMART CRT TERMINALS WITH MANY FEATURES NOT
FOUND IN MOST OTHER TERMINALS.

SERIES ‘ THE 570 OFFERS ALL OF THE POPULAR CRT TERMINAL FEA.-
F TURES AND OPTIONS, SUCH AS 1 OR 2 EXTRA PAGES OF

EMORY, BUFFERED OR NON-BUFFERED HARD COPY ADAPTER,
HT PEN, DETACHED KEYBOARD, AUXILIARY DIAGNOSTIC

L

OFFERS:
° POWER
e PRICE

o RELIABILITY

FEATURES

UPPER / LOWER CASE
80 CHARACTERS X 25 LINES
FULL EDITING CAPABILITIES
FLEXIBLE DISPLAY ATTRIBUTE CAPABILITIES
BUFFERED AND CONVERSATIONAL OPERATION
EASILY SELECTED DATA COMMUNICATIONS SPEEDS — UP TO 19.2K BAUD >~/
STATE-OF-THE-ART TECHNOLOGY INCORPORATING MICROPROCESSOR AND
LS| DESIGN CONCEPTS
CODE COMPATIBILITY WITH TEC MODELS 501 /502 /511 /512 PROVIDES EASY MEANS TO
UPGRADE EXISTING SYSTEMS
® OPTIONAL — LIGHT PEN, AUXILIARY DIAGNOSTIC TEST UNIT, BUFFERED OR NON-
BUFFERED HCA, DETACHED KEYBOARD WITH OR WITHOUT NUMERIC KEY PAD, AND
1 OR 2 EXTRA PAGES OF MEMORY
® AND MUCH MORE

TEC ALSO CUSTOM TAILORS TO YOUR EXACT REQUIREMENTS
“THE FIRST INDEPENDENT COMMERCIAL CRT TERMINAL MANUFACTURER”

TEC, Incorporated

2727 N. FAIRVIEW AVE., TUCSON, ARIZONA USA 85705 (602) 792-2230 TWX 910-952-1377 TELEX 16-5540

® BOSTON (617) 879-6886 e DALLAS (214) 436-3416 e SAN FRANCISCO (408) 374-2660
e CHICAGO (312) 655-1060 e LOS ANGELES (714) 848-3111 e WEST PALM BEACH (305) 684-1604
e MINNEAPOLIS (612) 941-1120

TEC International, Inc.
EUROPEAN SALES OFFICE: AVENUE LOUISE 148—BOX 6, BRUSSELS, BELGIUM (02) 649-8154 TLX 846-63553

CIRCLE 30 ON INQUIRY CARD
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TTL-Compatible Link
Kit Evaluates Fiber
Optic Techniques

Fiber optic evaluation link. Pulse bipolar
encoded transmitter (top) and
receiver/decoder, shown with cover
removed, operate from single 5-V power
supplies. Module dimensions are 2.0 x
2:05%.0:45" (5:1"x 5.1 x¥1.14 'cm)

Prepared for systems designers who
wish to familiarize themselves with
fiber optic technology, components,
and techniques for long distance op-
tical data transmission, the Link 11™
evaluation kit includes TTL transmitter
and receiver modules capable of data
transmission over a simplex link of
more than 1-km length.

The kit is available from Motorola
Semiconductor Products Inc, PO Box
20912, Phoenix, AZ 85036. It is com-
posed of MFOL02T transmitter module,
MFOLO2R receiver module, and 10-m
Du Pont Pifax PIR 140 fiber optic cable.
The cable is preterminated with AMP
Optimate connectors for efficient die
to fiber coupling. The single-fiber
cable has a 368-um core diameter with
attenuation of 900 dB/km at 900 nm
and 500 dB/km at 820 nm.

Both modules have removable
covers to allow designer experimenta-
tion. Accessible circuitry in the
transmitter consists of a current
amplifier and driver, and in the
receiver an op amp and comparator.
Total power at transmitter output port
is typically 70 pW at 900 nm
wavelength. Receiver input sensitivity
is 0.01 uW. Both modules require 5
Vde. Link bandwidth is 200 kHz.

The kit includes component data
sheets and applications literature that
provides theory of link operation and
basic fiber optics concepts.

Circle 322 on Inquiry Card

44

Device Saves Coax
Costs in Local Cable
Distribution Systems

Useful in configurations where large
amounts of coaxial cable are used,
where distances greater than 5000 ft
(1525 m) are required, or where only
twisted wire circuits are available,
COAX ELIMINATOR™ can reduce
dependence on coax cable for connect-
ing its displays to a controller, accord-
ing to Lee Data Corp, 10206 Crosstown
Circle, Minneapolis, MN 55344. The
product is available in three models,
and widens the capabilities of the com-
pany’s series 300 family of distributed
data processing systems. It allows con-
nection of up to 8 LDC displays or
printers to one coax cable or 4-wire
unloaded metallic circuit from any LDC
3274 compatible controller.

The coaxial unit has one coaxial in-
put and eight coaxial output channels.
It replaces the conventional “‘cable for
each display’” configuration with a
single coaxial cable running to a group
of up to eight displays, through the
unit, and fanning out to each display
via shorter coaxial cables. The design
allows chaining of coaxial units every
2500 ft (762 m) so that total running
length from controller to display is
limited only by accessibility to power
and the size of the customer facility.

A 4-wire unit comes in two models. A
single-channel model can be used as
one coaxial input and one 4-wire chan-
nel output or vice versa. An 8-channel
model has one 4-wire input and eight
coaxial output channels. It allows
replacement of multiple coaxial cables
with a 4-wire circuit going to a group
of up to eight displays and fanning out
from the unit to each display using
short lengths of coaxial cable. The
4-wire units can also be chained.

The coaxial eliminator is predicated
on the company’s interactive display
systems that are based on multi-
processor architecture. Displays and
printers are all addressable so that
multiple stations can share the same
line to the controller. The terminals
transmit data to and receive data from
their controller using a data link pro-
tocol that provides required station ad-
dressing as well as high level error
recovery. The 500k-bit/s data transmis-
sion rate between controller and sta-
tions allows up to eight stations on
each line without performance

degradation. Circle 323 on Inquiry Card

AREA SALES OFFICES

Eastern Area
Dover, MA

(617) 785-0910
Central Area
Rolling Meadows, IL
(812) 991-4620

U.S. REPRESENTATIVES

East

CONROY SALES
Towson, MD

(301) 296-2444
DYNASEL ASSOC
Waltham, MA
(617) 890-6777
KIMCONICS SALES
Pittsburgh, PA
(412) 824-9860
QUALITY
COMPONENTS
Manilus, NY

(315) 682-8885
South
DYNE-A-MARK

Ft. Lauderdale, FL
(305) 771-6501
Clearwater, FL
(813) 441-4702
Maitland, FL

(305) 831-2097
Palm Bay, FL
(305) 725-3235
ELECTRONIC
MARKETING
Greenville, SC
(803) 233-1637
Huntsville, AL
(205) 837-7363
Midwest

AME SALES
Overland Park, KS
(913) 492-8836

St. Louis, MO
(314) 965-1779
INDUSTRIAL
REPRESENTATIVES
Chicago, IL

(812) 647-7755
Milwaukee, WI
(414) 259-0965
ION ASSOC
Tulsa, OK

(918) 664-0186
J&B ENGINEERING
Ft. Wayne, IN
(219) 483-2813
West

BROOKS
TECHNICAL GROUP
Palo Alto, CA
(415) 328-3232
MR ENGINEERING
Phoenix, AZ

(602) 956-4670
REIDER ASSOC.
Escondido, CA
(714) 741-0496

Western Area
Woodland Hills, CA
(213) 992-1885

Buffalo, NY

(716) 839-4170
SUNDAY O'BRIEN
Haddonfield, NJ
(609) 429-4013
TRIONIC ASSOC
Great Neck, NY
(516) 466-2300

Smyrna, GA
(404) 433-9941
Charlotte, NC
(704) 552-1977
Winston-Salem, NC
(919) 722-5151
ION ASSOC
Grand Prairie, TX
(214) 647-8225
Houston, TX
(713) 461-5311
Austin, TX

(512) 458-2108

Indianapolis, IN
(317) 842-2681

KEY ENTERPRISES
Elm Grove, WI

(414) 784-3390
KIMCONICS SALES
Englewood, OH
(513) 836-9677
Brunswick, OH
(216) 225-6111
PETERSON/SNATER
ELECTRONICS
Bloomington, MN
(612) 884-3483

S. & O. SALES
Cedar Rapids, 1A
(319) 393-1845

RICAL ASSOC
Huntington Beach, CA
(714) 894-7257
VANTAGE

Bellevue, WA

(206) 455-3460
Portland, OR

(503) 297-1714

CANADIAN REPRESENTATIVES

MUNRO
ELECTRONIC
COMPONENTS
Toronto, Ontario
(416) 676-1042

Montreal, Quebec
(514) 626-6723
Ottawa, Ontario
(613) 832-1640

U.S. DISTRIBUTORS

ADVENT ELECTRONICS, ANTHEM
ELECTRONICS, ARROW ELECTRONICS, BELL
INDUSTRIES, FUTURE ELECTRONICS (Canada),
GENERAL RADIO AND SUPPLY, HALL-MARK,
LIONEX, RADIO, STERLING ELECTRONICS,
SUMMIT, TAYLOR ELECTRIC, TECHNICO,

VS| ELECTRONICS, WESTERN
MICROTECHNOLOGY, ZEUS COMPONENTS

INTERNATIONAL DISTRIBUTORS

Australia AMPEC ENGINEERING, CEMA
DISTRIBUTORS, ROYAL MICRO SYSTEMS
Austria BACHER ELEKTRONISCHE GERATE
GmbH, FA. ING. E. STEINER Belgium
MICROTRON Denmark C-88 England MEMEC,
MACRO MARKETING, PRONTO ELECTRONIC
SYSTEMS Finland OY FINDIP AB France ERN
Germany ASTRONIC, BITRONIC,
ELECTRONIC-2000, HILMAR FREHSDORF
GmbH Hong Kong CONMOS PRODUCTS lIsrael
AVIV ELECTRONICS Italy COMPREL S.R.L.
Japan SYNERDYNE, TEIJIN, UNITEC, HIGH
TECHNOLOGY Korea LEEWOOD Mexico & Latin
America INTECTRA (Mountain View, California)
Netherlands MCA-TRONIX New Zealand E.C.S,,
SOUTHMARK ELECTRONICS Norway
SCANCOPTER South Africa RADIOKOM
Sweden SATTCO Switzerland KONTRON
ELECTRONICS, STOLZ Taiwan GENERAL
INDUSTRIES, TAIWAN AUTOMATION Venezuela
IBARS & CIA

3 SYNERTEK
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Using bipolar PROMs?
Check out the Fast Cat ROM.
Speed is only half the story.

The bipolar PROM market will

mvpr be the same. Introducing the
SY3316 Fast Cat™ ROM. It's not only

aq -80nsec—it also slashes costs
wherever high performance, large bit
storage and simple interface are impor-
tant design considerations

Zynmtpks '\nqm@e ing team
designed the Fast Cat™ ROM that w
Now you can maw a quick, cc
effective move from bipolar P
totyping into volume productic N

out costly PC board redesign. The

SY? 316 can do it because it's di
pin compatible with industry stan
16K bipolar PROMs

There's even moretothiscat. Like
a single +5V supply, full input/output
TTL compatibility, fully static circuitry,
asynchronous operation, industry stan-
dard 2048x8 organization, three mask
programmable chip selects and three-
state outputs to facilitate system
expansion.

=

M pro-

with-

We make ROMs our business.
So that you get total commitment to
servicing your ROM needs. With wafers
waiting at contact mask, we can meet
fast delivery requirements—just four
weeks for your SY3316 prototype.
That's flexibility. Already at work for you
now. And we back it all up with high
performance scaled N-channel MOS
technology

Need 8K bipolar PROMs? Then
check out the SY3308 8K ROM, an-
other fast member—at 70nsec —of the
Fast <"')Ji”' ROM family. And fully com-
patible with industry standard 1Kx8 bi-
polar PROMs, We've got a family of cats
that's only going to get bigger. And
better. Get a jump on the competition.
And go withthe MOS company. Go with
Synertek. Call your area Synertek dis-
tributor now.

3 SYNERTEK

3001 Stender Way P.O. Box 552
Santa Clara, California 95052
(408) 988-5600

TWX: 910-338-0135
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System Distributes
Hardware and Software
Development Stations

Z-Lab 80 configuration. Z-Lab concept
links hardware and software develop-
ment stations along a local computer
network

Using the capabilities of the
company’s local computer network ar-
chitecture (Computer Design, Aug
1980, p 39), Z-LAB can physically
distribute hardware and software
development stations yet keep them as
part of an integrated system. The con-
cept, announced by Zilog, 10340 Bubb
Rd, Cupertino, CA 95014, is designed
for those developing products based
on Z8™, 780R and Z8000™ micro-
processors.

The concept is implemented using
Z-LAB 80 program development station,
SDS 2/01 shared data station, and
NST 2/01 network station transceiver.
The program development station is
based on the 4-MHz 780 CPU, and in-
cludes the RIO operating system,
64k-byte RAM, 4M bytes double-sided,
double-density floppy disc storage, and
RS-232-C ports for a CRT terminal,
printer, or other peripherals. Z80 and
28000 software development packages,
including PLZ high level language sup-
port, are also furnished. A 78 package
1s available as an option. All three
packages offer macroassembler sup-
port. Hardware development packages
are available.

Z-Net local network architecture
comprises a single-channel, packet-
switched local computer network with
fully distributed control. Development
stations are linked by a common co-
axial cable up to 2 km in length, and
are connected to the cable by
transceiver unit NST 2/01. The shared
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data station provides a common 10M-
to 40M-byte data base for the various
development stations along the net-
work.

The concept allows physical separa-
tion of development activities for hard-
ware, software, and hardware/software
integration. The local computer net-
work supports multiple users and
allows incremental growth in system
complexity and size. Addition of a
16-bit Z8000-based program develop-
ment station is planned for the future.
Circle 324 on Inquiry Card

Coaxial Cable Modem
Transmits to 1.544M Baud
Without Adjustments

No adjustments are required for model
30-0080 modem to transmit and receive
high frequency synchronous clock and
data on coaxial cable at rates from dc
to 1.544M baud. The device, from
Computrol Corp, 15 Ethan Allen Hwy,
Ridgefield, CT 06877, can transmit
over distances of up to 27,000 ft
(8230 m) without amplifiers or
repeaters.

The wunit uses multilevel FSK
modulation at high carrier frequencies
for transmitting clock and data over a
single cable. Type of modulation and
filtering effectively reject emi and rfi
noise often generated in industrial and
commercial environments. Data and
clock are digitally reconstructed at the
receiver with zero phase shift and no
relative jitter. Typical bit error rates
are less than 10 !2, with an SIN ratio of
20 dB.

Many devices may be connected at
any point on the cable without gain ad-
justments because of the modem’s
high dynamic range. A gated carrier
half-duplex mode allows multidrop
party lining of devices on a single
cable. Coupling is through a T connec-
tor. Full-duplex operation requires two
cables. The modem is completely
transparent to data. Since modem
receiver circuits detect the very first
message bit, the message structure re-
quires no preamble. The only control
signal is a gate that is turned on for the
duration of the carrier’s transmission.

The device enables implementation
of a high speed data highway for pro-

cessor to processor communication,
remote multiplexing of distributed 1/0
functions, terminal and computer net-
working, and transfer of large data
packets in local area networks.

The modem is packaged on a 3