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The LSl·ll controllers with 
features comptrollers love. 

Handles small 12-80MB disks, emulates 
RP02/03, RK06/07 and RLOl/02. 

Handles 8-64 channels, 16-bit word 
transfers (DMA), 22-bit addressing. 
(16-channel price) 

Flinty-eyed finance types are push­
overs for Emulex controllers. 

And why not? Emulex controllers 
have great figures. 

DEC LSI-11 users simply don't pay 
extra for higher Emulex quality, per­
formance and reliability. In fact, Emu­
lex controllers are priced to be highly 
competitive with the lower quality 
brands. And that's just the beginning. 

There's no up-front investment 

Operates with new high-perfo rmance Handles up to eight ANSI 811 Winchesters, 
80MB and larger disks on LSI-11/23. emulates RK06/07 and RLOl/02. 

Dual density at up to 75 ips, handles up to Coupler works wi th all NRZI, PE, GCR 
four >-2" transports. formatters at speeds from 12.5 to 125 ips. 

Handles new cartridge Winchester disk 
drives, emulates RLVll/12. 

*Quantity 100 

comptrollers with sharp pencils. 
With Emulex you can mix and 
match across a very broad 
product line of Q-Bus, Unibus 

& VAX controllers so it doesn't 
take long to bring prices down 
even further. 

Knowledge that Ernulex prod­
ucts work (at up to 72,000 hours 
MTBF) is important, too. But when 
support is necessary, comptrollers 

because Emulex controllers are totally software trans­
parent to LSI-11 CPUs. No special software drivers, 
handlers or tweaks required. 

are pleased to know that nationwide applications 
assistance, training, and technical support is only a 
quick phone call away. 

Smart comptrollers don't tie up cash in needless 
inventory. With Emulex's remarkably fast delivery, 
inventories can be kept economically small. 

Quantity discounts are another opportunity for 

Great figures? 
Write or call Ernulex Corporation, 3545 Harbor Blvd., 

PO. Box 6725, Costa Mesa, CA 92626. Telephone (800) 
854-7112 toll-free. In California call (714) 662-5600. 

~ 
~ 
EMULEX 

The genuine alternative. 
Write 31 on Reader Inquiry Card 



Fm , a single source for multi-processor, 
designe for OEMs and systems integrators. 

Now thats intelligent. 

Intelllgent 
introduces tlie 
multi-processo~lll 
user computer system. 

The Oatavue system offers OE Ms 
and system integrators a powerful 
solution for multi-user, multi-tasking, 
terminal-based environments-
and all the advantages of single­
sourcing. 

With Oatavue you configure just 
the right amount of computer power 
for current needs and deliver to your 
customers a simple, economical 
growth path from one to eight users. 

Advanced systems architecture 
delivers stand-alone performance. 
For advanced applications-deci­
sion support systems, office auto­
mation, management productivity, 

and even process co 
provides a simple compu 
ronment with a dedicated com 
for each user (or control applicatio 

Up to eight computer cards can 
be inserted in the Oatavue system 
which resource shares mass storage 
and common 1/0. Each user gets a 
full microcomputer with a ZBOA, 
64Kb RAM , and CP/ M* 2.2. As a 
result, all users get stand-alone 
performance with the economies of 
a multi-user shared resource system. 

Addi 
your custom 
Intelligent Syste 
leader in designing a actur-
ing color graphics tP.rminals. Now, 
you can profit from our expertise 
with : The lntecolor 2405, the indus-



multi-user computer systems 
5 6 7 8 Advanced architecture gives 

each user a microcomputer 
card with a ZSOA and 64Kb 
RAM, and lets you add up to 
eight terminals. 

U DA1JllUE'" 132C 
try standard ANSI color terminal ; 
only $1295. The unique Datavue 
132-column monochrome terminal 
for spreadsheet applications; only 
$1795. And the lntecolor 8301 R, an 
advanced, dot-addressable, color 
graphics terminal ; only $3995. 

Since you contract with a single 
vendor, you can mix and match 
terminals and get excellent product 
discounts-increasing your profit 
margins. 

Datavue price/performance wins, 
especially with heavy compute 
requirements. For example, a four­
user system with a full microcom­
puter for each user is only $7045-
or only $1762 a user!This four-user 
system includes: 
• 4 microcomputers, each with a 

Z80A, 64Kb RAM, 4Kb EPROM, 
and 2 RS232-C ports 

• 12Mb 5X" Winchester hard disk 
and a 1 Mb floppy for back-up 

• Shared resource management 
card for mass storage 

• Centronics parallel printer port 
which all users can access 

• CP/ M 2.2 operating system, com­
patible with the world 's largest 
library of off-the-shelf software. 

Write 16 on Reader Inquiry Card 

Common Centronics 
printer port. 

In addition, you can add users for 
only $450 each. Consequently, you 
can deliver precisely the computing 
power your applications need. 

Datavue's unique single-user 
home system is fully compatible and 
only $1995! To supplement your 
sales of Datavue's multi-user sys­
tems, you can offer a single-user 
home system that can be used as a 
stand-alone or with a modem to 
communicate with the base system. 

The home system includes a Z80A, 
64Kb RAM, 1 Mb floppy, two 
RS232-C ports and CP/ M 2.2. And 
it's very competitive-in function 
and price-with personal computers. 

Put it all together with Datavue. 
Stand-alone performance. Up to 
eight users. Price and profitable 
margins. Powerful options, from 
synchronous communications to 
80Mb mass storage, and more. Color, 
graphics, and wide-screen terminals 
(or use your own). A huge library 
of off-the-shelf CP/ M 2.2 software. 
Plus, the unmatched advantages of 
single-sourcing. 

That's Datavue multi-processor, 
mu I ti-user systems. That's Intel I igent 
Systems. 

More information. Datavue is 
shipping now. OEM contract dis­
counts are available. And a limited 
number of dealerships are open. For 
details, contact Marketing Com­
munications at 404/ 449-5961 , TWX 
810 766 1581 . 

U § §~!~~+RJE'" 
AN INTELLIGENT SYSTEMS COMPANY 
lntecolor Drive, 225 Technology Park. Norcross, Georgia 30C>92 
404/449-5961, TWX 810 766 1581 
1911 22nd Avenue South, Seattle. WA 98144 

*CP/ M is a registered trademark of Digital Research . Inc. 



20 major capabilities 
together for tlie first time 

on a single SMD controller! 

ec· implementation 
• TRU_g Dd'a compatibility 

aname I 

. on • Data capacity 
Switch selectable auto-con:ura;1TRUE SMD interface 

~pto1,024gi~abytes(for~~=iv~rs) -. emulates RM02, 
(standard drivers and 07 • Mixes emulation modes 
AMOS. AM05, A.KOS, AK roller • compatible with all 
on a single U~1bus cont --DEC and others (uses 
major Operating Systems uired) • DEC diag-
standard drive~s-no.p~~~:e~~:r buffering (no "data 
nostlc compatible t' self-test upon power up 
fates") • Automa ic • OMA throttle - no inter-
• Built-in bootstrap loader . • TRUE 
leaving required • 16, 18, 22- bit addressing 
media compatibility • TRUE DEC ECC/CRC 
Implementation • Multiple word size block tran~fer 
•Up to four physical drives per controller • Up to eig~t 
logical drives per controller • Standard DEC media 
defect flagging • Standard DEC device addressing, 
interrupt priority and interrupt vectoring-others can be 
user selectable • Maximizes disk data transfer rate for 
any bus band width (grows with technology) 

Sometim e a p icture isn't 
as good as 10 ,000 words. 

M[JD I THE WORLD 'S LARGEST I I I I] INDEPENDENT MANUFACTURER 

SYSTEMS INC. OF COMPUTER INTERFACES. 

1995 N. Batavia St, Orange CA 92665 
(714) 998-6900 TWX 910-593-1339 

Circle 4 for LSl -1 1 Circle. 6 for PDP-11 
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. . . With the S400 Series of smart printers, 
controllers, mechanisms, and power 
supplies. 
Whether your requirement is for a Slip / 
Document, Label or Financial Roll 
Printer, the S400 Series delivers 
unmatched value in price, performance 
and workhorse reliability. We supply 
stand-alone units as well as a wide var­
iety of mechanisms, controllers and 
power supplies for incorporation into 
your equipment. 

User-friendly software 
The simplicity and versatility of Series 
S400 software control is coupled with 
the easily utilized RS-232C, Parallel or 
20mA modes of communication. 
Optional features free up your CPU 
budget for other operations or eliminate 
the need for additional computer ports. 
For point-of-sale use for example, a 
cash drawer(s) may be driven directly by 
the printer. Printers may also be con­
nected in parallel and selectively 
addressed . In addition a 2K buffer 
option allows you to batch load large 
amounts of data. 

Workhorse Reliability 
The dot matrix printer mechanism 
coupled with conservative design and 
advanced manufacturing techniques 
used on all electronic modules, ensure 
exceptional trouble-free operation. 

Write for our 
Comprehensive 
"Designer 's Guide to 
Printer 
Selection " 

Printer Products 
A DIVISION OF CAPITOL ClllCUITS CORPORATION 

24 DENBY ROAD. BOSTON. MA 02134 
TELEPHONE: (617) 787-2030 TELEX: 951589 

Write 28 on Reader Inquiry Card 
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The Lundy UltraGraf® 
is absolutely the fastest draw in the West 

or anywhere else. 
This is the fastest, most intelligent 3-D computer graphics workstation available. 

The superlatives would seem to indicate a high price, too. But the Lundy UltraGraf workstation is 
surprisingly low cost considering its unmatched performance features. 

At Lundy we don 't develop technology 
for its own sake; we develop it to meet 
your needs. In the case of 3-D computer 
graphics workstations, you needed more 
speed, higher IQ, larger display and eas­
ier operation. UltraGraf delivers all four. 

The Lundy UltraGraf is first 
when it comes to speed and IQ. 

Keys to UltraGrafs instant response 
are a high speed microcomputer and a 
high resolution vector display, both de­
veloped by Lundy. 

Besides these features , we 've de­
signed more intelligence into the 
workstation , so UltraGraf places fewer 
demands on your host computer. 

The result is unmatched interaction 
whi le freeing up your host computer to 
concentrate on other operations. 

19 x 15 inches 
sets a new screen standard. 

UltraGrafs 21-inch CRT has the largest 
viewing area-19 x 15 inches-in the 
industry. Fast vector drawing and mini-

Lundy UltraGraf sets 3-dimensional standards. 

mum operator time produce easy-to­
read, flicker-free images. Spot size is 
only one ten thousandths of an inch, 
which produces remarkable crispness 
and clarity 

Furthermore, UltraGraf is easier to 
use. You send a picture only once, 
instead of resending over and over as 

with many other systems. And you have 
local storage of all control functions for 
the interactive input devices. This pro­
vides maximum input flexibility, with 
minimum keyboarding. 

Lundy helps you 
see more in graphics. 

When you take a close look at our 
graphics terminals, service, support, 
software, systems capability, enhance­
ments-and our company-you'll 
understand why Lundy can help you 
see more in graphics now and in the 
long term. 

For more information about our 3-D 
UltraGraf, or other CAD/CAM products, 
write Lundy Electronics & Systems, Inc., 
Glen Head, New York 11545, or call : 
(516) 671-9000 

Get the draw on sluggish productiui(J' with lundy's UltraGraf Shown here are six uiews of a six shooter generated in just a matter of seconds. 

Write 9 on Reader Inquiry Card 
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CONVERT RGB to 
COMPOSITE VIDEO 

with LENCO's 
CCE-850 ENCODER. 

Now you can display compu­
ter colorgraphics on a stand­
ard NTSC color television 
monitor, or videotape the 
information for distribution. 

BiiJ/lll/ff) I lljl 93 

Lenco's CCE-850 Color Encoder is specifically designed to 
encode most RGB colorgraphics displays to NTSC type 
video. 

This small, self-contained unit may be used in either 
tabletop or 19" rack mounted configuration, and includes 
a built-in color reference bar test pattern to ensure proper 
NTSC color monitor alignment. 

Check these outstanding features: 
• RGB To Composite Video • Auto Sync Detector 
• Detailed Enhancement • High Resolution 
• Color Test Patterns • Self-Contained 

Call or write today for detailed specifications, application 
notes, and price. 

LEN CO, INC., ELECTRONICS DIVISION 
300 N. Maryland St. , Jackson MO 63755, (314) 243-3147 

Write 40 on Reader Inquiry Card 
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Smart Graphics™ GX-100 
The Modgraph GX-100 is the first 
low cost graphics terminal to offer 
multi-page high resolution graphics 
and alphanumerics. Designed to be 
compatible with Plot-10® (4010/4014) 
and DEC's VT-1 oo and VT-52. We call 
it Smart Graphics™ and with good 
reason - powerful graphics, multi­
page alphanumerics and more. 

GRAPHICS 
As a graphics tool the GX-100 is the 
smart choice; TWO pages of 768 x 
585 viewable resolution on a 15" 
screen. Information from one 
graphics screen can be added and 
subtracted to the other with the 

push of a key. Circle, Rectangle, 
Vectors, Points, Patterns, Complex 
Area Fill and of course Plot-10® 
(4010/4014l compatibility. 

ALPHANUMERICS 
The independent alphanumeric plane 
allows alphanumeric overlay without 
overwriting graphics. Two independ­
ent pages store a total of 6 scrollable 
screens in 80 x 24 format with selec­
table scrolling methods including win­
dow scroll. This and VT-100, VT-52 
compatibility, all designed to help you 
work smarter not harder. 

• Direct access of microprocessor 
via host allows downloading of 
code for stand alone use. 

Modgraph, Inc., 1393 Main Street, Waltham, MA 02154 (617) 890-5764 

Write 14 on Reader Inquiry Card 

• Optional Floppy Disc Drive with 
CP/M O/S. 

To fully appreciate the Modgraph 
GX-100 you have to see it in action. 
Drop us a line, or give us a call. We'll 
arrange for a demonstration and 
show you how powerful graphics can 
be yours with Smart Graphics™ 

"'J Plot· IO Trademark Tektronix 

VT-lOO Trademark Digital Equip. Corp. 

see us At SIGGRAPH 
BOOTH #249 In Detroit 



NEWS 
UPDATE 
GTE Designs Defense 
Communication System 
GTE announced receipt of a $1.5 
million contract to participate in 
designing a global communication 
system for the U .S. Department of 
Defense . Awarded by the Defense 
Communications Agency, Washing­
ton, D. C., the contract calls for 
GTE's Communication Systems Di­
vision to provide systems engineer­
ing and technical assistance for the 
development of a private military 
network linking major headquar­
ters throughout the world. The sys­
tem , designated Defense Switched 
Network (DSN) , will employ mod­
ern , stored-program digital switch­
es as well as state-of-the-art micro­
wave , satellite and submarine cable 
links . 

Davong Signs for 
%"Tape Drives 
Cipher Data Products Inc. and Da­
vong Systems Inc . have signed a 
multimillion dollar agreement for 
the purchase of Cipher 's W' stream­
ing cartridge tape drives. The two­
year contract calls for total delivery 
of over 20 ,000 Cipher tape drives. 
First shipments of the 420-CT tape 
drive to Davong began in April. 
The contract also calls for eventual 
delivery of Cipher 's new SW ' form 
factor products . 

Basix Acquires SACS 
Basix Controls Systems Corp. an­
nounced it has acquired the busi­
ness development and certain assets 
of a division of TRW Inc., includ­
ing the sophisticated computerized 
Secure Access Control System 
(SACS) , developed for use by U .S. 
government agencies and industrial 
customers. Details of the acquisi­
tion were not disclosed. 

DEC Joins Fortune 100 
Digital Equipment Corporation 
(DEC) has broken into the top 100 
of the nation 's largest industrial cor­
porations , according to a new list­
ing published in the May 3 issue of 
Fortune. Digital's sales of $3.88 bil­
lion for the fiscal year ended July 3, 
19.8~ , ranked it No. 95. This year 
D1g1tal also ranked No . 32 in net 

10 

income at $417.2 million and No. 8 
in earnings per share growth (at 
31.15 percent) over a ten-year peri­
od from 1972-1982. 

Intermetrics And Gould 
Introduce Cross-Compilers 
Intermetrics , Inc. Software Prod­
ucts Div. and Gould , Inc . Design & 
Test Systems Div. introduced the 
first in a series of co-funded prod­
ucts, InterC and InterPas , which 
were announced recently by Inter­
metrics . Developed by Interme­
trics , InterC and InterPas are C and 
Pascal cross-compilers for the 8086 
and 68000 that run on VAX and 
PDP-11 minicomputers. The cross­
compilers were designed specifical­
ly for the embedded µP systems 
builder. 

RCA Moves Into 
Semicustom Logic ICs 
After 15 years of manufacturing 
custom and semicustom integrated 
circuits for in-house and propri­
etary applications , the RCA Solid 
State Division has formed a sepa­
rate group dedicated to designing 
and manufacturing semicustom LSI 
devices. RCA's semicustom logic 
capability features two types of 
CMOS semicustom circuits: gate 
arrays and standard cells. Both 
types are designed and manufac­
tured under a unique user-friendly 
design automation software system . 
Semicustom devices can be pro­
duced for either commercial or 
military applications. 

$1M Printer Contract 
Centronics Data Computer Corp . 
(Hudson, NH) announced that it 
has entered into a one-year, $1 mil­
lion plus contract with Interface 
Systems , Inc. (Ann Arbor, MI) for 
an undisclosed number of dot ma­
trix and line printers . Up until now, 
ISi had been purchasing only the 
700 Series of dot matrix printers . 

CAD For Chrysler 
Chrysler Corp . has invested more 
than $18 million in its computer­
aided design and engineering pro­
gram, and it expects to produce the 

world 's first completely computer­
designed car by 1986. Chrysler uses 
eight interconnected Control Data 
CYBER computers capable of pro­
cessing 24 million instructions per 
second which serve design , engi­
neering, manufacturing and per­
sonnel in 14 plants in the U .S., 
Canada , and Mexico . 

Second-Source Agreement 
Western Digital Corp. and Texas 
Instruments announced an agree­
ment allowing them to second­
source various MOS/LSI peripheral 
ICs from each other's product lines. 
The agreement , signed between 
Western Digital and Tl 's Semicon­
ductor Group , allows Western 
Digital to second-source five com­
ponents from Tl's family of univer­
sal µP peripherals. Western Digital 
also plans to second source future 
graphics processors from TI which 
are expected to be introduced this 
summer. TI has the option to sec­
ond -source Western Digital 's 
WD1933 and WD1935 communica­
tions controllers , WD2501 and 
WD2511 x.25 communications con­
trollers , and the WD1510 first-in 
first-out (FIFO) buffer and 
WD1511 FIFO support chip . As 
part of the agreement , the two 
companies will transfer product 
data bases required to generate 
photomasks and test vectors. 

Martin Marietta 
Acquires Mathematica 
Martin Marietta Corp . and Math­
ematica, Inc. , have signed an 
agreement in principle for Martin 
Marietta to acquire all of the out­
standing stock of the Princeton , 
N.J ., computer software company 
for approximately $30.8 million in 
purchases and securities. 

Mathematica , which will be oper­
ated as a unit of Martin Marietta 
Data Systems , develops and mar­
kets computer software ; its prin­
ciple product-the RAMIS II fam­
i I y of data base management 
products and decision-support soft­
ware-is the leading fourth-genera­
tion language and data manage­
ment system. 
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Help your programmers respond to 
new applications. Free them from the 
ASCII code trap with the ANSI 
lntecolor 2405. When your users are 
demanding color and graphics to solve 
their applications needs, adding more 
non-ANSI terminals to your system is 
like chaining the hands of your pro­
grammers. If your new terminals aren 't 
ANSI X3.64, you may be locked into a 
generation of non-standard application 
programs and protocols. Your program­
mers may have to write translation 
codes for each application you want to 
update. And that means less flexibility, 

$1295. A small price for freedom. 
plus increased programming costs. 

ANSI X3.64, color and graphics at an 
unbeatable price. Now you can make 
the break to ANSI-the industry stan­
dard protocol with unlimited control 
sequences-and color graphics with the 
lntecolor 2405 for $1295, single-piece 
price. Your I ntecolor 2405 is completely 
ANSI compatible. (It also includes all 
ASCII codes.) Best of all , the lntecolor 
2405's brilliant color graphics will help 
you convey more information, more 
quickly, and with greater comprehen­
sion than monochrome. 

All the VT100 features you need in a 
conversational terminal. Terminal-based 
vector graphics on an 80 column by 24 
line screen. Baud rates from 50 to 
19,200. English language setup with 
non-volatile setup memory. Two full 
pages of screen RAM. A precision in­
line CRT with auto degaussing. A 6M Hz 
8085 microprocessor with four hard-

Write 8 on Reader Inquiry Card 

ware interrupts. Plus an option for 
defining and storing 72 functions you 
can recall with a single keystroke. 

For only $1195~ you can get our com­
pact, attached keyboard version. And 
you can mix and match, with quantity 
discounts starting at 25 terminals. 

Act now. Get all the advantages of 
color, vector graphics and ANSI X3.64. 
Get the lntecolor 2405. 

At $1295 it's a small price for freedom. 
For details, contact Marketing Com­

munications at 404/449-5961 , TWX 
810 766 1581. 
'1-piece, U.S. domestic price only 

NOTE: If your P.O. is received by 5/31/83, you may take 
advantage of our introductory offer of $995 for a single 
evaluation uni t (U .S. domestic only). 

Intecolor 
AN INTELLIGENT SYSTEM S COMPANY 
lntecolor Drive. 225 Technology Park, Norcross. Georgia 30092 
404/ 449-5961 ,TWXSlO 766 1581 



NEWS 
UPDATE ............................. .. 
Bubble Memory Alternate 
Source Pact 
A long term agreement for magnet­
ic bubble memory products has 
been signed by Motorola Inc. and 
SAGEM of Paris , France . The first 
step of this agreement concerns the 
production and marketing of the al­
ternate sourced 256 Kbit and 1 
Mbit bubble memory devices . The 
Motorola MBM-2256-256 Kbit 
and MBM-2011 1 Mbit Bubble 
Memory devices are now in volume 
production at Motorola's Tempe , 
Arizona facility. The compatible 
SAGEM MBS 2256 and MBS 2011 
will be sampled during the fourth 
quarter of 1983 and in production 
at SAGEM in 1984. 
MASSCOMP Acquires 
$10.6 M 
Massachusetts Computer Corp . 
(MASSCOMP), a manufacturer of 
supermicrocomputers, announced 
that it has recently acquired $10.6 
million in its third round of financ-
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ing. Hambrecht & Quist placed the 
preferred stock, to be used for re­
search and development and expan­
sion of worldwide sales and service 
capability. 
Oracle Forms Application 
Products Group 
Oracle Corp . announced the for­
mation of an Application Products 
Group. The new group will provide 
microcomputer versions of the 
ORACLE relational data base 
management system directly to 
software OEMs, systems houses , 
and others developing applications 
for end users. 

Lufthansa Places $12 M 
Order With Sperry 
A $12 million order has been re­
ceived by Sperry Corp . from Lufth­
ansa German Airlines , to develop 
the Lufthansa Integrated Informa­
tion Network (LIFTNET) for the 
airline's worldwide computer com­
munications complex. The new 

Write 13 on Reader Inquiry Card 

LIFTNET system is designed to en­
able terminal users and Sperry, 
IBM and Amdahl host computers 
to communicate with one another 
through a single communications 
network . LIFTNET will modernize 
the communications techniques and 
include gateways to the DATEX-L 
(X-21) and DATEX-P (X-25) 
public data networks. 

Mid-Range LAN 
NCR Corp . and Intel Corp. , cap­
italizing on their expertise in 
communications , computer systems 
and microcomponent design, an­
nounced MIRLAN, an acronym for 
Mid-Range Local Area Network. 
The new offering addresses what is 
perceived by both companies as a 
void in the cost/performance spec­
trum of LANs currently on the 
market. Mirian complements the 
higher performance , higher cost 
Ethernet which has already estab­
lished itself as an industry standard. 
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requires mtnUnum power 
and easily Interfaces to 
standard RS232 and 
TTL ports. 

With its self-contained 
microprocessor, the 
SummaMouse 
facilitates two­
way communi­
cation with the 
host computer 
to offer highly­
responsive user 
interaction. 

The SummaMouse 
ts also format compatible 

with Summagraphics new 
MM™ Series digitizers and the industry 

standard Bit Pad™, so you can add full data 
tablet capability at any time with minimum 
integration costs. 

So if you're looking for a low-cost 
mouse, don't get trapped. Specify 

SummaMouse so you know you'll get 
reliability, quality, on-time volume 

deliveries and worldwide technical 

Write 11 on Reader Inquiry Card 

support. 
Call or write for complete 

information. Summagraphics 
Corporation, 35 Brentwood Avenue, 
P.O. Box 781, Fairfield, CT06430. 
Telephone (203) 384-1344. 
Telex 96-4348. 



WASHINGTON 
REPORT 
by Anne Armstrong 
In an effort to head off attempts 
by several state legislatures to 
regulate the manufacture or use 
of visual display units , a Washing­
ton trade association has organ­
ized a task force to distribute 
information on VDUs and to pro­
vide expert witnesses to testify at 
hearings. 

Although the federal govern­
ment has decided not to regulate 
VDUs , six states-Connecticut , 
Maine, Massachusetts, New York , 
Oregon and Illinois- are current­
ly considering legislation which 
would either restrict the units ' 
manufacture and use or require 
frequent and expensive testing. 

Citing concerns such as radi­
ation, eye strain , back pain , and 
hazards for pregnant women , the 
various bills call for radiation 
checks on equipment, eye exami­
nations paid for by the employer, 
frequent breaks for operators, 
and transfers without penalty for 
pregnant workers. 

The Computer and Business 
Equipment Manufacturers Associ­
ation is attempting to defeat the 
current bills and to persuade other 
states that such bills are not nec­
essary. CBEMA president Vico E . 
Henriques says, "The VDU is one 
of the most studied pieces of 
equipment in today's office. It has 
passed environment and health 
tests with flying colors. " Yet , 
Henriques acknowledges that pro­
posals to restrict its design and 
use continue to appear. 

In Massachusetts, hearings have 
been held on H .B. 2658 which 
calls for: 

• six-month advance notice by 
employers of the installation of 
CRT terminals 

• employer-paid annual eye 
exams for CRT workers 

• adjustable , ergonomically 
correct chairs and workstations 

• 15-minute work breaks every 
hour for operators who use CRTs 
continuously 

• regular inspections of termi­
nals to check for any excess radi­
ation and to adjust screen clarity. 

"I can only speculate on the 
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reasons for this fight to restrict 
VD Us," says Henriques. "In some 
cases , there is misunderstanding 
of readily available information . 
In others, there may be fears that 
VDUs, like other computer tools , 
will eliminate repetitive jobs at 
the low end of the skills spec­
trum-jobs that may be union­
ized. Higher productivity in a par­
ticular area may also slow growth 
of new jobs; though we have seen 
consistently in the past that com­
puterization creates , in the entire 
economy, more jobs than it elim­
inates ." 

The CBEMA campaign stresses 
the constant improvement in com­
puter equipment design . "We ask 
the states not to freeze develop­
ment of the technology by legis­
lating today's standards," said 
Henriques. 

CBEMA is printing informa­
tion brochures that give the re­
sults of the many tests done on 
VDUs and they are providing ex­
pert witnesses to testify at various 
state legislature hearings. 

Export Power 
The Defense Department , in a 
bold move to increase its control 
over the export of high-technol­
ogy equipment to eastern bloc 
countries, is seeking veto power 
over exports to allied and neutral 
countries . On the grounds that 
sensitive technology is frequently 
funnelled through those countries 
before entering communist bloc 
nations , Pentagon officials want to 
extend their veto , which currently 
covers only direct sales of strate­
gic commodities to the Soviet 
Union , communist bloc countries, 
and the People's Republic of 
China . 

Strategic equipment, for which 
special export licenses are re­
quired , includes computers, la­
sers, semiconductors , and some 
computer-readable databases . Li­
censes are issued by the Com­
merce Dept. , which is not anxious 
to extend Defense jurisdiction . 
The Pentagon now reviews ap­
proximately one-third of the 8,000 
export applications for eastern 
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bloc countries , but more than 
60,000 applications were pro­
cessed for free-world countries . 
Commerce officials say if the Pen­
tagon tries to screen those appli­
cations as well that intolerable de­
lays will be injected into the 
licensing process. 

The entire battle may be taken 
out of the administration 's hands 
because the House Foreign Rela­
tions committee has reported out 
a bill which loosens considerably 
the export controls currently in ef­
fect under the present Export Ad­
ministration Act. 

Joint Venture Guidelines 
Assistant Attorney General Wil­
liam Baxter detailed recently the 
Reagan administration's program 
to allow high technology compa­
nies to form joint research and 
development projects. 

In a speech to the National As­
sociation of Manufacturers, Bax­
ter said that the combined size of 
companies forming a research 
venture should be no more than 
one-sixth to one-fourth the size of 
the total of the remaining firms in 
the field that are not taking part 
in the venture . Baxter also said 
that there should be room for two 
to four similar joint ventures with­
in each industry if this yardstick 
were applied . 

Strict anti-trust Jaws have often 
been cited by businessmen as one 
reason why the United States has 
been having trouble in world mar­
kets , but Baxter cautioned against 
depending completely on less 
stringent anti-trust laws . Countries 
with liberal anti-trust regulations 
do not automatically do well , he 
said. 

He indicated that the adminis­
tration is considering proposing 
some changes in anti-trust legisla­
tion-such as the extension of 
patents on processes to include 
the products made by the process , 
and the granting of greater control 
by patent , trademark , and copy­
right holders over their intellectu­
al property. To date, no adminis­
tration bill has been sent to the 
Hill. 
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Realize day-in and day-out solid performance 
from a quiet and capable desktop plotter. It's 
true. For only $2295• the Houston Instrument 
HIPL0T™DMP-29 will provide you with world­
class multi-color hard copy graphics, and 
deliver a level of quality and performance that 
you would expect in a plotter costing three 
times as much. 

It's a hard worker. The DMP-29 goes about its 
job with amazing speed and precision. Unbeatable 
resolution and repeatability are yours in both 
8112'' x 11" and 11" x 17" formats, and 8-pen 
capability assures you of fast attention-free 
flexibility when multi-color output is required. 
High pen speed combined with an addressable 
resolution of 0 .001" assures fast, accurate 
and stepless traces. 

It's friendly. You can call 21 different 
functions directly from the front-panel membrane 
keyboard. It's tolerant too. The DMP-29 will 
modestly protect itself from user errors, as 
when attempting to place a pen in an already 
occupied stall. 

And it's smart. An extensive set of firmware 
routines makes life easier for the user. A 
small sampling of the built-in talent inherent 
in the DMP-29 includes character generation, 
circle, arc and ellipse synthesis, line type 
variations, viewport /windowing, clipping and 
scaling. 

For the name, address and phone number of your 
nearest distributor I dealer, write Houston 
Instrument, 8500 Cameron Road, Austin, Texas 
78753. Phone 512-835-0900, or 1-800-531-5205 
if outside Texas. In Europe contact Bausch & 
Lomb Belgium NV., Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45. Tix 846-81399. 

BAUSCH&LOMB ~ 
houston instrument division 

Write 34 on Reader Inquiry Card U.S. Domestic price only 

TM Trademark of Houston Instrument 
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Boost 
Your 

Micro'sEgo 
This Single Board Array Processor Will Have Your Micro 

Thinking Like a Mainframe 
It's fast enough for real-time 

analysis. Small enough to fit in a 
single slot And flexible enough to 
perform almost any algorithm. 

That's the APB-3000 array pro­
cessor. From Marinco. 

It's Multibus*, Q-Bus**, UNI­
BUS** compatible. 

To the host, it simply looks like 
extra memory. 

Data flows through dual ports 
and settles in a mapped memory 
that can represent integer, floating 
point and complex numbers. Both 
program memory and data mem­
ory are accessible to the host 

The APB-3000 executes instruc-

tions in 125 nsecs. Which adds up 
to 8 million floating point opera­
tions per second. For instance, a 
1024 point real FFT is processed in 
4.1 msecs. Start to finish. And extra 
boards can be linked for 20, 30, 
50 MFLOPS or more. 

Standard routines include FFTs, 
power spectral density, corre­
lation , digital filtering and 
deconvolution. 

Or create your own. 
It's simple. The board is easy to 

talk to. Especially in FORTRAN. 
Order the board with standard 

ROM. Or with RAM for develop­
ment. If you wish, Marinco will 

back you up with extensive en­
gineering and software support 

While the board may inflate your 
micro's ego, it won't inflate your 
budget. The cost: $4250. Com­
plete. And quantity discounts are 
available. 

So call us today. 

But remember. When your 
micro suddenly begins acting like 
a mainframe, don't worry. A strong 
ego is healthy. 

And besides- it's results that 
count 

MARINCO.INC. I~, 
A HEUONETICS COv1PANY llj 

Write 23 on Reader Inquiry Card 11760 Sorrento Valley Road, 
San Diego, CA 92121 
(619) 453-5203 
Telex 69-7901 
•Trademark of lntet Corporation 

• • Trademor1< of Digital Equipment Corp 



Technology Trends 

Monochrome CRT Produces Color With Liquid Crystal Switch 

A high resolution, field-sequential 
color display has been produced 
with a monochrome CRT and a 
liquid crystal "color switch." Key 
to the system is a liquid crystal 
optical switch developed by Tek­
tronix, who feel it is ready for 
commercial application in their 
Liquid Crystal Color Display. 

This system allows high resolu­
tion color in smaller displays, be­
cause no shadow mask or pat­
terned phosphors are used. Mono­
chrome CRTs are also more rug­
ged than color screens, sport 
inherent convergence, and have 
good contrast in high ambient 
light. 

The CRT has a simple phos­
phor with two emission peaks, 
typically red and green. Informa­
tion written on the screen in a 
field appears only in the color se-

From Bit Map 
Or Vector 
Generator 

Video 
Amplifier 

Yellow -

- Red: Field 1 
- Yellow: Field 1 

+ Field 2 
-Green: Field 2 

"'Monochrome" CRT ---
Red State 
Of Filter 

Green State 
Of Filter 

Green 

Phosphor Emission 

Figure I: Block diagram of a liquid-crystal-switched, field-sequential color display . 

lected by the electronic switch. 
All possible mixtures of the two 
colors in the phosphor are thus 
possible. Since each color is re­
peated at a 60-Hz rate , the two­
field system runs at 120 Hz. 

Research is continuing to ex­
tend the system to three fields and 
three colors , to support a conven­
tional full-color display. 

-Pingry 
Write 239 

DVORAK Keyboard Endorsed by ANSI 

On an average day, a typist's fin­
gers move a distance of twelve 
miles over the terrain of the stan­
dard QWERTY keyboard. The 
majority of work is done by the 
fourth and fifth digits of the left 
hand , leaving the stronger and 
quicker right hand and middle fin­
gers for the least frequently used 
characters. 

Recently, the American Nation­
al Standards Institute (ANSI) en­
dorsed an alternative keyboard, 
the Alternate Standard (AS) , 
which is designed with a home 

row of keys that can configure 
3,000 word combinations, as com­
pared to QWERTY's 100. The 
keyboard is popularly called the 
DVORAK (after its inventor Au­
gust Dvorak) and utilizes the typ­
ist's. more agile fingers by placing 
the most frequently used charac­
ters in the center of the board . It 
is being manufactured by Wang , 
Exxon , Olivetti , and Apple and 
some vendors are proposing that 
all keyboards have the capability 
to switch between DVORAK and 
QWERTY 

Skeptics claim that its cost 
(typewriters can be converted for 
approximately $50 ; DVORAK 
word processors start at $2 ,000) 
and the retraining factor (about 
two weeks) will hinder the new 
standard's success . But supporters 
say the speed , comfort, and low 
error margin of the DVORAK 
will revolutionize the work of typ­
ists and computer operators . For 
further information about DVO­
RAK keyboards , write: Quick 
Strokes, Box 643, West Sacramen­
to , CA 95651. -Coville 

Ethernet Based Network Operating System And Virtual 
Protocol Machine For Multiuser Microcomputers 

Plexus Computers, Inc., has re­
leased three networking and com­
munications hardware and soft­
ware products that allow their 16-

Digital Design •July 1983 

and 16/32 bit multi-user micro­
computers to: communicate over 
a local area network, be linked to 
mainframes through a Virtual 

Protocol Machine (VPM) facility 
and to support remote job entry 
(RJE). The networking system is 
designed as part of the UNIX op-
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User 
Programs 

UNIX 
Commands 

UNIX File System Calls 

Distributed 
File 

System Server 

Virtual 
Terminal 
Server 

Network Communications Facility 

Ethernet 
Driver 

1nTeffigeni­
Elhemet 

Controller 

Ethernet (10 mbil/sec) 

Figure 1: Plexus Network Operating 
System Software Architecture. 

erating system with Plexus UNIX­
based computers linked by a 
building block architecture on an 
Ethernet local area network. This 
scheme allows an array of com­
puters to be constructed that re­
flects the distributed processing 
requirements of an organization , 
yet acts as a single system. 

As part of UNIX , the Network­
ing Operating System (NOS) pro­
vides users access to all data , pro­
grams and peripherals on the 
network. Resources appear to be 
local , giving users the impression 
of having direct, interactive access 
to a system much larger than any 
specific node . The user sees a 
"distributed file system" extend­
ing the network . Files can be 
shared completely across the net­
work, locked for concurrent up­
date or delivered subject to secu­
rity constraints. NOS can also 
improve network integrity over 
traditional approaches because 
NOS does not require a dedicated 
file server, but instead allows one 
or more systems to be used pri­
marily for file server functions . 

Typical file transfer programs 
require users to access remote 
data by first copying a file to a lo­
cal system, and then working with 
it locally. When finished , the oper­
ator again uses the networking 
utilities to copy the file back to 

Protocol Development 

Protocol 
Scripts 

VPM.C 
Compiler 

Compiled 
Scripts 

Downloaded 

Figure 2: Plexus Virtual Protocol Machine 

the remote system . Under NOS , 
users have interactive access to 
data on remote systems . Unlike 
network file transfer programs, 
programs work exactly the same 
on local or remote files. 

Since all the peripherals in the 
network fall under NOS control , 
any user can access an 1/0 or data 
storage peripheral in the network. 
This means that devices such as 
letter-quality printers, plotters, and 
high-capacity backup drives do 
not have to be duplicated locally. 
Virtual terminal capability allows 
any user in the network to log into 
any other system and process a 
job on that system. This capabili­
ty is useful when one system has 
greater or different processing 
power than the local computer. 
NOS is licensed by Plexus Com­
puters , Inc. , at $1,500 per system. 
An Ethernet connection kit , in­
cluding all hardware needed to at­
tach a system to an Ethernet, lists 
for $3,450. First customer ship­
ments are scheduled now. 

The VPM communications sub­
system is based on a proprietary 
intelligent communications pro­
cessor (ICP) . Interrupt-driven and 
time-critical communications soft­
ware is offloaded to an ICP. The 
ICP supports up to four synchro­
nous data communications lines 
each running its own line proto-

Protocol Execution 

Remote 
Job 
Entry 

VPM Driver 

Other 
Packages 

Up to 4 Synchronous Communications Lines 

col. It handles communications 
interrupts, link-level protocol func­
tions, and all low-level synchro­
nous communications, freeing the 
system's job processor for compu­
tational tasks. The distributed mul­
tiple processor design enables users 
to add communications capabilities 
without severely degrading perfor­
mance. VPM also cuts the time re­
quired to create and test data com­
munications programs. Program­
mers write protocol scripts in a 
specialized C-type language using 
UNIX development tools. The lan­
guage includes commands for buff­
er management , error checking, 
and data communications hardware 
control. The script is compiled and 
translated into modules that are 
downloaded and executed by the 
ICP. A set of debugging tools helps 
locate program problems. 

The first protocol written using 
VPM is a part of the company's 
RJE package . It is a HASP multi­
leaving, bisynchronous file trans­
fer protocol giving users a connec­
tion to mainframes. VPM soft­
ware is included in the Plexus 
implementation of the UNIX Sys­
tem III operating system, which is 
priced at $2 ,000 . The RJE pack­
age is priced separately at $750. 
Both are available immediately. 

-Eidsmore 
Write 236 
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FIBER OPTIC ETHERNET 
CODENET-2020 TRANSCEIVER COMPATIBLE WITH ALL ETHERNET LAN INTERFACE EQUIPMENT 

OPTICAL COMMUNICATIONS 
lANS • COMPUTER INTERCONNECTION • MILITARY• PROCESS CONTROL • TELECOMMUNICATIONS 

CODENET™·2020 FIBER OPTIC ETHERNET TRANSCEIVER 
• Longer distance networks, complete EMI immunity, data security, simpler interconnection and more reliability 

• Fully compatible with all Ethernet Local Area Network interface equipment 

CodenoH ,,.,.,.,....,..O<!b' eo.._.-~ 
COOE\LlN'K ··1$.Q't 

OP1 ICAk TRANSM l1''tER 

1 t t Lil I l I 

CODELINK™ 2000 OPTICAL 
COMMUNICATIONS SYSTEM 
• Uses any combination of Codelink optical links. 

• TTL, ECL, CMOS, EIA, CCITT, Military, NSA, 
Video and Analog . 

• 19 inch rack mount chassis. 

• Dual redundant power supply available. 

CODELINK™ OPTICAL DATA LINKS 
• CODELINK-0.25 (M): 700 kbps, 0-15 km , CMOS 

w/single 8-10V supply, meets MIL- STD - 810 C. 

• CODELINK-10: DC- 10 Mbps, 0-8 km , TTL, +5V. 

• CODELINK-20A: 20 Mbps (asynch) 10 Mbps (built in 
synchr.onous) over 0-9 km, TTL w/single 5 V supply. 

• CODELINK-30: Analog/video link, 30 MHz bandwidth . 

• CODELINK-50: DC - 50 Mbps, 0-8 km, TTL, +5 V. 

• CODELINK-100: DC - 100 Mbps laser link, 0-15 km , ECL. 

• CODELINK-300: 300 Mbps laser link. 

• All Codelinks have CODEDATA™ Manchester encoding/ 
decoding built-in or available. 

• All Codelinks are rugged , miniature hybrids. 

CODEHEAD™ LASER SOURCE 
• 9 mW, 0.2 mR collimated , circular beam, 10 m 

coherence length, modulateable to 1 GHz 

CODEBEAM™ FREE SPACE LINK 
• DC to 300 Mbps over several km. 

• Analog/video capability. 

CODENOLL Technology Corporation 
1086 North Broadway, Yonkers, New York 10701 • (914) 965-6300 
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Technology Trends 

16-Bit Portable Computer Goes Anywhere 
Battery powered and weighing nine 
lbs., including an eight line x 66 
character LCD display, 320-Kbyte 
floppy disk drive , 300 Baud direct 
connect modem , and standard 32 
Kbytes of user RAM, Gavilan 
Computer Corp . 's 8088 based 
Gavi lan is a truly transportable 
computer. The ll.4" x ll.4" x 2.75" 
main computer unit can fit inside 
a standard briefcase and run off 
the rechargeable battery pack for 
up to eight hours. Other hardware 
features include an integrated 
touch sensitive panel for cursor 
control , a full keyboard and 10-
key pad. An optional 11 x 16 dot 
matrix correspondence quality 
printer prints at 50 characters per 
second. The printer has its own 
battery pack. The unit can also 
run from a 110 or 220V outlet us­
ing an AC adapter. 

Other options include: an 
Continued on p. 22 

accuracy 

Figure I : Gavilan 
portable computer. 
Cursor is controlled 
by touch sensitive 
panel. User selects 
items on display by 
moving pointer and 
tapping panel. 

built-In programming panel allows programs to be enter· 
ed or modified quickly. 

The EPC-71 01 features 2 time ranges (.1 sec. to 100 
hours) and controls up to 32 outputs. Up to 32 inputs 
can be monitored to decide which sequence is to be 
accomplished. 

Programs can be stored on cassette tape for future use. 

For more Information contact Jim Mellen 

CALL 1-800-635-3435 

~ ENCODER PRODUCTS CO . 
16018 Dover Road• Sandpoint, ID 83864 

Write 51 on Reader Inquiry Card 
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Reaction Injection Molding. 
It's the most versatile molding 

process available today. RIM 
urethane's superior physical 
properties mol~e it the perfect 
medium for many diverse ap­
plications. RIM is fast , accurate 
and cost efficient. 

And Polyform Corporation's 
RIM expertise con provide you 
with innovative solutions to 
design problems. To learn more 
about RIM and our capabilities, 
coll or write for our brochure . 

Cu5tom Reoction Injection Molding 
69 Mill~ Srreer /We5tboro . MA 01581 /(61 7) 066 -4161 

Write 52 on Reader Inquiry Card 
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THIS INTELLIGENT MULTIBUS* 
SERIAL CONTROLLER SUPPORTS 

•111111111111111111111111111111 

~· 

The next generation in per -
formance, high capacity, intelligent 
serial controllers. NOW for the first 

time, features AND flexibility are 
available to the MULTIBUS user. 

Product Highlights: 
Eight individual channels, programmable 
for ASYNC, SYNC or BITSYNC. 
Programmable data rates to 38.4K Baud. 
Choose from a wide range of modular 
interface adapters, each field inter­
changeable. 

• RS-232 
• RS-422, two or four wire 
• Optical Current Loop 
• Many others available soon 

On-board INTEL 8088 CPU 
• 48K bytes EPROM (using 2764's) 
• 128K bytes RAM 

Write 38 
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CHANNELS 
Simple "handshake" architecture for user 
software interface 

Dual Port RAM 
• Supports 8 or 16 bit system accesses 
• 20 bit MULTIBUS addressing 

Standard MULTIBUS architecture 
• One unit load 
• One card slot height 
• Vectored or Non-Vectored Bus 

Interrupts 

The MCS-1062. The capacity has doubled, 
but the price remains the same. $1 ,485. ea.** 

~ wm am 
MET ACOMP, INC. 
7290 Engineer Rd. Suite F. 
San Diego, CA 92111 
(619) 571-1168 

•MULTIBUS is a trademark of INTEL Corporation. 
• •Quantity 50 price, including RS-232 interface modules. 

Price may vary, depending on Interface module options. 
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acoustic coupler; a vehicle power 
adapter that permits operation 
from a cigarette lighter; plug­
in memory expansion capsules 
each with 32 Kbytes of RAM 
or EPROM and thei( own lith­
ium batteries which provide one 
year of storage protection, an at­
tachable module combining 128 
Kbytes of additional processor 
memory with a 3" second micro­
floppy disk drive, and carrying 
cases. Standard software includes: 
proprietary built-in software; five 
internal, fully integrated propri­
etary application systems, includ­
ing word processing, spread sheet, 
portable secretary, communica­
tions, and forms processing; BA­
SIC and PASCAL; applications 
packages that run under MS/ 
DOS; and application develop­
ment system software that can run 
on the Gavilan main unit or the 
IBM PC. 

The operating system kernel , 
interpreter, human interface soft-

Applications­
Disk or 

ROM Capsule 

Operating 
System 

Human Interface 
Software 

Figure 2: Gavilan software structure. 
Human interface (HI) software is inter­
mediary between data structuring and 
application software. HI calls operating 
system and applications software for 
services. System allows cells to be 
moved from one application to another. 

ware and data structuring soft­
ware are contained in onboard 
ROM. The software is built to 
provide a uniform human inter­
face across applications. Menu 
functions such as "help," "view," 

"select ," and "command" allow 
the user to interact with the com­
puter mainly through the use of 
the touch panel. "Help" is always 
available with context sensitive 
answers to questions. Applica­
tions are available on either plug­
in capsules or diskettes. 

The portable's main memory is 
static, rather than dynamic RAM, 
because of the high power drain 
of dynamic 64 Kbit RAMs. In a 
portable system the RAM can use 
50 percent of the system power. 
64-K Static CMOS RAM would 
be an attractive alternative. Cur­
rently, 8 Kbit x 8 CMOS memo­
ries are available from at least 
two sources with 16 Kbit x 8 ex­
pected by 1984. 

Quantity retail prices are $3995 
for the basic unit, $985 for the 
printer with battery pack, and 
$695 to $1245 for additional flop­
py and RAM memory. 

Write 235 

RK06-AA to 
RK07-AA UPGRADE 

22 

While supplies last 
you can upgrade your 

Contract RK06 (14 meg) 
disk drives to 

BRAND NEW RK07's (28 meg) 
$3,995. 

Includes DEC on-site Installation 

SCHERERS 
FOR ALL YOUR DEC ACCESSORIES 

AND SUPPLIES 

VT102-AA w/ AVO & PCO $1 ,275. 
RL02-AK Drive w/Pack & Cables 
MJ11-BE 11 /70 
11 /23-AA CPU/128KB/4 Ports 
DMCl 1-AL DEC Net Processor 

(M8200-YB) 
DZl 1-E 16 Line EIA 
DMCl 1-MD 56K Baud Link 

(M8202-YD) 
DDl 1-CF 4 Slot w/M9202 
DDl 1-CK 4 Slot w/M9202 

CALL FOR DETAILS 

SCHERERS 
6145 Scherers Place 
Dublin, Ohio 43017 

(614) 889-0810 

2,250. 
1,000. 
3,475. 

500. 

3,700. 
500. 

225. 
250. 

Write 44 on Reader Inquiry Card Digital Design • July 1983 



~ ceft.:. 
ventlonal resistive termination. 

D VERY HIGH QUALITY, LOW 
INDUCTANCE CONNECTORS 
allow extremely low noise 
operation, unsurpassed 
durability under frequent card 
insertions and high retention 
force. 

D PULL-UPS ON TRI-STATE AND 
OPEN COLLECTOR LINES 
guarantee a default to logic 
1 state. 

D DEBOUNCED RESET SIGNAL 
provided on board. 

D TWENTY IEEE-696/S-100 
SLOTS on 0.75-inch centers 
with standard mounting holes. 

D A BOARD THICKNESS OF 0.093 
inches gives high rigidity. 

D USEFUL FRONT PANEL LED 
OUTPUTS provided on the 
board. 

M/BD-20 ....... . ........ $490 

The S-100 bus can now be run 
faster and with more security 
than ever before. Call today 
for more information. 

AVAILABLE NOW FROM DUAL 
SYSTEMS, the CMEM memory 
boards combine high-speed 
CMOS memories with a new 
5-8 year lithium battery. The 
CMEM offers the nonvolatility 
of an EPROM board while retain­
ing the instant writability of a 
high-speed read/write RAM. 
These industrial grade boards 
are subjected to a 168-hour 
burn-in and a 1000-cycle power 
interruption test to insure data 
retention and the highest degree 
of reliability possible. 

CMEM-32K, 32K Bytes $695 
CMEM-16K, 16K Bytes $595 
CMEM- 8K, 8K Bytes $495 

ED' pRI~~ . 

0 FLEXIBLE-Four RS-232C serial 
channels, each individually 
configurable as either DCE 
or DTE. 

0 SOLID AND RELIABLE- Each 
board is dynamically burned-in 
for 168 hours to insure stable 
performance. 

AND WOULD ... 
0 HAVE SOFTWARE 

PROGRAMMABLE BAUD 
RATES of 50 to 38,400 Baud 
on each channel. 

0 INCREASE THROUGHPUT 
significantly in multi-user 
configurations. 

The 5104-DMA has been field 
proven in DUAL's System 83, 
a 68000/UNIX®, multi-user, 
multi-tasking system. 

SI0-4-DMA ............. $695 
• UNIX is a trademark o f Bell Laboralori es 

:>UAL :>UAL :>UAL 
DUAL SYSTEMS CORPORATION 
2530 San Pablo Avenue • Berkeley 

CA 94702 • (415) 549-3854 • 172029 SPX 

Write 60 on Reader Inquiry Card 

DUAL SYSTEMS CORPORATION 
2530 San Pablo Avenue • Berkeley 

CA 94702 • (415) 549-3854 • 172029 SPX 
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DUAL SYSTEMS CORPORATION 
2530 San Pablo Avenue • Berkeley 

CA 94702 • (415) 549-3854 • 172029 SPX 
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OEM Factory Franchises 

ATS Franchising Corp. (Fremont , 
CA) may be the first electronics 
franchise operation . For a $55 ,000 
upfront fee , $10,000 training fee , 
and ten years commitment , a 
qualified franchisee obtains the 
rights and techniques required to 
establish a printed wiring board 
assembly facility. Huey Lee , the 
President of Advanced Technical 
Services , ATS Franchising Corpo­
ration 's parent company, devel­
oped PWB assembly, manage­
ment , production , quality control 
and training methods that he feels 
are transferable. He has qualified 
his first franchisee and others are 
being evaluated. 

Lee's goal is to include the elec­
tronics industry in the booming 
franchise market place. Franchis­
ing , or licensed distribution , now 
accounts for about a third of the 
retail goods and services in the 
United States according to the 
U .S. Department of Commerce. 
Franchise sales of goods and ser­
vices are estimated to have 
jumped $58 billion from 1981 to 
1982, and may approach $500 bil­
lion by year 's end . U .S. Depart­
ment of Commerce statistics show 
the failure rate for individual fran­
chises is over 75 % lower than that 
of the national average for small 

Figure 1: Huey Lee, President of A TS provides rights and techniques required to 
establish PWB assembly fa cilities to qualified franchise applicants. 

businesses. That's because a fran­
chise deals in and uses proven 
products , services and methods . 
Use of trade names , marketing 
expertise , purchasing power, stan-

SCION Enters New Markets 

SCION (Reston , VA) , formerly 
known as a manufacturer of S-100 
board products for computer 
graphics, is developing products 
for the broadcasting/video , IBM 
Personal Computer, Multibus and 
S-100 markets. 

The firm is making a shift from 
its earlier multiple CPU (Z-80) 
approach to computer graphics 
because of the intense competi­
tion from firms developing graph­
ics engines based upon single 
microprocessors. While it will 
continue to support its Microan-

gelo products , the new develop­
ments indicate future directions. 
One of the products is called "Su­
perscreen" and is based on a Mo­
torola 68010 with 64K of RAM. 
The superscreen project is seen as 
a 2 to 4 year growth product and 
will appear as either of two con­
figurations : a 3 card format CRT. 
The 3 cards will include the 68010 
as a CPU card , an interface card , 
and a 16 bit microprocessor based 
handshake card that will allow the 
system to operate on any bus 
(multibus, the IBM PC, and S-100 

dardization of operation , uniform­
ity of products/services-and adver­
tising support by the parent 
company frequently provides a 
competitive edge . Write 237 

are among the first handshake 
cards to be developed). The prod­
uct thus offers near term use for 
OEM's and serves as an avenue 
for entering the IBM PC office en­
vironment. In the latter configura­
tion Superscreen is seen as allow­
ing IBM to provide an Apple 
"LISA" type workstation. This 
implementation is being strength­
ened by the current work in devel­
oping a color graphics card for the 
IBM PC, establishing a niche for 
SCION in the PC market. 

In the broadcasting market 
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Make sure your 
disk drive bearing 

has these six 
critical characteristics. 

Today two great challenges face 
the designer of computer sys­
tems: performance and reliabili­
ty. The right disk drive bearing 
plays a critical part in seeing 
that both of these challenges 
are fully met. Here are its char­
acteristics: 

1.Low 
Vibration 
Level 
High-density 
magnetic disk 
spindles require 
high dynamic ac­

curacy. Hoover-NSK makes bearings 
specifically for that level of accuracy. 
We can provide the spindle designer 
with the dynamic characteristics of a 
bearing, so that resonance with a 
particular spindle frequency can be 
avoided. 

2.Long 
Life 
Durability testing 
has shown that 
nothing outper­
forms Hoover­
NSK's combination 

of vacuum-degassed high-carbon 
chromium steel and Super Finish 
surface honing. Add a special filtered 
lubricant, and you have a bearing 
capable of outlasting its application. 

0 
3.High 
Running 
Accuracy 
The more perfect 
its raceway round­
ness, the more 
perfectly a bearing 

will run . Hoover-NSK establishes its 
prototype characteristics using 
equipment that detects runout devia­
tions as small as 1 microinch. This 
equipment enables us to set manu­
facturing parameters that maintain or 
exceed ABEC 7 standards, even in 
large production runs. 

4.Low Noise 
Level 
Bearing noise can 
have a substantial 
effect on perform­
ance. Hoover-NSK 
employs an ane­

choic chamber to establish noise 
levels for its prototypes and to test 
production samples. The result is a 
disk drive bearing capable of per­
forming to levels as low as 30 db. 

5.Minimum 
Torque 
Starting torque 
generated by 
most bearings can 
eventually ruin a 
DC brushless motor. 

Hoover-NSK has minimized this prob­
lem in two ways: first, through manu­
facturing techniques that produce a 
virtually frictionless bearing; and, 
second, through the use of an exclusive 
patented V Labyrinth Seal. This seal 

retains the lubricant without actually 
contacting the bearing inner ring. 

6.High 
Lubricant 
Integrity 
In some cases or­
dinary bearing­
seal designs can 
permit the volatile 

compounds of a lubricant to evapo­
rate. Hoover-NSK has developed a 
special contact seal for these appli­
cations. When paired with a V 
Labyrinth Seal , this combination pro­
vides excellent lubricant integrity and 
maintains low torque characteristics. 

Send for your copy of the 
Hoover-NSK Design Reference 
Guide for Disk Drive Bearings. It 
contains all the information you 'll 
need for proper design and 
specification, including data not 
normally easy to find . 

Hoover-NSK 
Disk Drive Bear­
ings. Designed, 
tested, and 
manufactured to 
help meet today's 
engineering 
challenges. 

hoover-NSK 
Disk Drive Bearings 

Hoover-NSK Bearing Company, 3861 Research Park Drive, P.O. Box 1507, Ann Arbor, Michigan 48106 
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SCION has developed an S-100 
card that allows its color graphics 
system to "gen-lock" or mix RGB 
and computer graphics images to 
form NTSC composite images 
suitable for broadcasting. 

In the Multibus market the 
company is modifying its Mi­
croangelo S-100 system and pro­
viding additional software for 
both Multibus and S-100 users in 
business graphics and firmware 

for rapid graphics rendering. 
SCION's trend in developing 

graphics products will introduce it 
as a major competitor in several 
markets. -Borrell 

Write 233 

New Acquisition Leads To Integrated Board Expertise 
Intelligent Systems Corp. (Nor­
cross, GA) has recently complet­
ed the acquisition of Datavue , a 
10-year-old manufacturer of 
multi-user computer systems 
based in Seattle, WA. The action 
is the second acquisition by the 
company in the last year; Qua­
dram, Printacolor, Datavue , and 
Intercolor have all been joined 
under the ISC banner (although 
Printacolor and ISC only share 
board positions) . The potential 
for the company having integrated 
board manufacture expertise in 

the IBM PC market , multiple ter­
minal system, graphics, and hard­
copy output is building rapidly. In 
addition, the company is imple­
menting changes in its marketing 
and services areas. The firms con­
tinue to operate as separate divi­
sions but have central manage­
ment and a shared board of 
directors . Future directions are in­
dicated by the acquisitions of a 
CAD/CAM system to be used in 
mechanical and electrical design 
by both ISC and lowcost market­
place , which will continue as its 

areas of expertise grow, however 
there is likely to be a shift in the 
types of products and systems that 
will be offered by the firm in the 
near future . 

The response to acquisition by 
ISC has been so enthusiastic that 
the firm has not had to make use 
of its bankroll of $7 million raised 
in public offering of stock last 
year. Most of the business done to 
date has been supported by shar­
ing or trade of stock. 

-Borrell 
Write 234 

Color Graphics $1495 
A-1000 Features Qty 1 
• Multibus or SlOO Bus 

• On Board 16 Bit 
Processor 

• Multiple Display 
Modes 

• Over 40 Commands 

• On Board Self Test 

• Simple Interface 

• Supports a wide vari­
ety of monitors 

The A-1000 Series of intelligent color graphics controllers offer 
unmatched price/performance. These controllers contain a 16 bit 8088 
processor and extensive firmware, thus allowing the host to com­
municate with them via high-level commands. The commands include 
move, draw, polygon fill, line style, terminal emulate, window, view­
port and self test. The A-1000 contains an on board color look-up table 
and interfaces to a wide variety of monitors, including RSI 70, TTL­
RGB and a standard TV. 

The A-1000 is currently interfaced to a number of Business and 
CAD software packages with more to come. GDL also offers a sub­
routine library that allows the user to quickly interface the A-1000 to 
programs written in high level languages. 

...... 
_... Graphics Development Laboratories lfi\ 333 Cobalt Way , Suite 106 

miliiiJ- Sunnyvale, Ca. 94086 

Phone: (408) 980-7135 

Write 56 on Reader Inquiry Card 
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PLUG THE IBM PC INTO 
YOUR MULTIBUS CHASSIS 

MULTIBUS USERS: You now have the full resources of the 
IBM PC or PC XT to use in your MULTIBUS system . The 
processing power of the PC coupled with its peripheral 1/ 0 
and extensive software support makes it an excellent choice 
as the master processor or co-processor in your MU L Tl BUS 
application. 

• Use the PC MACRO ASSEM­
BLER and PC DOS debug 
facilities to develop and test 
your MULTIBUS software . 

• Directly address MULTIBUS 
memory as though it were PC 
memory . 

• Directly address MULTIBUS 
1/0 cards as though they were 
PC 1/0 cards. 

• An BK dual port concurrent 
access static RAM serves as a 
OMA buffer or as additional 
PC or MULTIBUS memory . 

• A desk top MULTIBUS cabi· 
net designed to match the 
styling of the I BM PC is avail ­
able as an option . 

Contact BIT 3 for details. 

DDDBn-3~DDDD 
Manufacturers Reps 
inquiries invited. 

IBM is a trademark of IBM Corp. 

8120 PENN AVE. SOUTH 
MINNEAPOLIS, MN 55431 

(612) 881-6955 
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Whats uniQue about the GE 3000 
printer fami!Y is its commonali!y. 

"They're all the same only different:' That's 
the simple advantage of General Electric's 
new GE 3000 series of printers ... single de­
sign simplicity without the application limi­
tations of a single model product line. 

Our basic concept is application driven 
price/performance matching. Choose speeds 
from 40 to over 400 cps. Single or dual mode 
printing. Type quality from EDP to NLQ. 
Multi-color printing. Graphics. 80 and 136 
column models. Selectable type fonts. Acces­
sible, easily programmable set-up by either 
the operator or the system. Multi-model flex­
ibility ... all with high parts commonality. 

Now, you can stock just one line of printers, 
yet meet a diversity of needs. Enjoy every 
advantage of single source supply. With each 
printer backed by General Electric's world­
wide service. 

Take a close look at any of the GE 3000 
printers. You'll find they're easy to use, light­
weight, functionally styled, reliable tabletop 
matrix printers. And when you take the en­
tire GE 3000 series altogether, they stack up 
beautifully compared to everything else on 
the market today. 

General Electric. We introduced the first 
fully electronic printer with LSI circuitry in 
1969. And our complete line today makes us 
the industry leader you should look to first. 

First In Electronic Printing. 
For the solution to your printing needs, call 

TOLL FREE 1-800-GE PRINT 
General Electric Company, Data Communication Products Department B323, Waynesboro, VA 22980. In Virginia, call 1-703-949-1170. 

GENE RAL fj ELECTRIC 
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Applicon Introduces 32-Bit CAD/CAM Development 

Three and a half years in develop­
ment , Applicon's first 32-bit prod­
uct , dubbed BRAVO! , is a turn­
key, . VAX-based CAD/CAM sys­
tem. The overall goals in develop­
ment were greater power, lower 
cost per station, productive use 
for both novices and experts, and 
integration of design data into a 
factory automation system . 

New systems software has a 
menu-driven Editor common to 
all applications, CODASYL-com­
pliant Database Manager and 
AGL Graphics Language pro­
gramming package , an enhance­
ment of PL/I. Applications soft­
ware allows surface modeling, 
interactive solids modeling , finite 
element modeling and bill of ma-

terials, fl at pattern and NC tool 
path generation. BRAVO! soft­
ware is offered on a turnkey basis 
with applicon Series 4000 graphics 
hardware and the VAX 111751 or 
111730. And in a departure from 
Applicon 's turnkey operation , the 
new software is offered "unbun­
dled" to VAX 111780 users. 

The foc us on software develop­
ment is one that Applicon intends 
to continue . A new level of edu­
cation will be required for users 
with application packages , al­
though menus, help and the con­
tinuity of the Editor across appli­
cations eases use of the new sys­
tem. Users can display menus and 
views in up to eight windows . 

Applicon 's software activity 

also includes an agreement to 
market Algorex PC design prod­
ucts on the Series 4000. The initial 
agreement covers two end-to-end 
PCB design products with sche­
matic entry, automatic assignment 
and placement , routing and design 
verification. 
BRAVO! is already being shipped, 
with turnkey prices from under 
$150K. A system with a cost per 
terminal as low as $45-50K should 
be available this summer, when 
new hardware with a smaller 
screen is introduced. Look for 
Applicon to enhance and create 
software for the 32-bit world from 
now on. 

-Pingry 
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EWS System Includes VAX LAN Connections 

Cadtec Corp. (San Jose , CA) is 
providing their interactive engi­
neering workstation (EWS) with 
system facilities that will support 
YAX 11 connection . This system 
architecture allows multiple work­
station users access to mini and 
mainframe resident project orient­
ed databases. The 68000-based 
CADTEC Workstation is support­
ed by a 2901 graphics processor 
with 1 Mbyte of user RAM and 20 
Mbytes of hard disk . 

The local workstation database 
and VAX project database are 
linked via a CORD data system. 
This data system also includes a 
standardized object level interface 
to application programs. D ata is 
stored in an extendable relational 
database , not a file structured da­
tabase . The object-oriented high 
level interface to applications al­
lows database modification and 
expansions to be made on a 
wholesale rather than file by file 
basis . 

The system is designed for sys­
tems houses with a VAX invest­
ment. Use of Mainsail and UNIX 

helps insure software portability, 
for example . This philosophy is 
carried over to the logic design 
tools being offered . Project soft­
ware will include design tools such 
as schematic network entry, wave­
fo rm generation, simulatio n and 
network analysis and timing ver­
ification. A Cadtec Interface For­
mat language is used to describe a 
design in an output file format , 
such as a net list , promoting use 
of VAX software. 

The user interface is structured 
around a window manager, com­
mand language interpreter and 
display list formatter. This config­
uration is used to create a highly 
interactive environment with mul­
tiple user defined size and place­
ment application windowing , dy­
namic menus , context dependent 
help files and pack/tablet, joystick 
and keyboard cursor control. This 
graphics and interface versatility 
is used to great advantage with 
the simulation analysis software. 
A logic analyzer waveform dis­
play is created with a logic probe 
reading out a digital state . 

Standardized 
Objeci Level O Works1at10n or VAX 

C VAX 

Figure 1: CA DTEC Data System Ar­
chitecture's project database manager 
runs on VAX. Workstation/VAX con­
nection is an Ethernet or VR-JJW 
UNIBUS connection. 

This system , the company feels, 
will serve project management. 
Cadtec is incorporating a network 
status control structure covering 
access control, design access, noti­
fication and milestone and task 
attainment tracking . 
-Eidsmore Write 231 
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elscint---------------­
farmax~M 

High resolution multi-format imaging camera 

ELSCINT, one of the world 's 1e·aders in the field of medical diagnostic imaging 
now introduces a NEW high-resolution multi-format imaging camera, FORMAX. 

MAIN FEATURES 

No moving parts 
High resolution 
Multiple formats 

one lens and three mirrors 
3400 x 2600 pixels (typical) 
1, 2, 4, 6, 9 or 16 images per film 

Simultaneous connection of 2 input signals 
4 types of imaging film, including paper, can be selected on the front panel. 
Continuous automatic digital exposure control 

FORMAX is a technical breakthrough in multi-format imaging cameras which offers superior image 
quality, reliability and versatility . 

ls • t U.S.A. E3 ~lr1 ~-M_a_in_O_ff_ic_e:_E_ls_ci_nt_ln_c_.9_3_0 _Co_m_m_o_n_we_a_11_hA_v_e_. B_o_st_on_, _M_a_o2_2_1s_. _Te_1:_(t_o1_11_re_e)_8_00_.3_4_3_.9_50_4~~~~~ 
EUROPE 
European Operations: Elscint France S.A.R.L. 40 rue Jean-Jaures 93170 BAGNOLET, France. Tel: (01) 362.13.05 
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Aydin Controls First With 256k DRAMS 

Aydin Controls has announced a 
new series of standalone graphics 
display products. The devices, 
whose designation is AYCON 
2000 is said to be directly com­
petitive in price and performance 
with Ramtek 9460 , Tektronix 
4115, and Lexi data 8000 series 
products. The announcement 
comes as one of a series of new 
efforts by the Fort Washington, 
PA firm . 

OMA 
Parallel 

1/0 

Two 
RS-2320-C 

Serial 
Ports 

8086/8087 
CPU 

64KB PROM 
up to Y2 

Mbyte RAM 

Memory Control 
Processor 

High Speed 
Bit Slice 

ECL Multiplier 

1- -wrnchest0r• 

AYBUS 

Expansion 
Memory 

up to 
Y2 Mbyte 

RAM 

Refresh Memory 
64K RAM's 

1024 x 1024 x (4) 
1280 x 1024 x (4) 
1536 x 1024 x (4) 
2048 x 2048 x (1) 
2048 x 2049 x (1) 
3072 x 2048 x (1) 

MEMBUS 

loppyl 
Inter-I 
face I 

Toa 
CATI --,\-' 

I \ -, ,­, , 
l I 

\ i ,, 

Video 
Output 

6K RAM 

R 
G 
B 

The AYCON 2000 incorporates 
technology that reestablishes the 
company in the ranks of the lead­
ers in graphics display systems. 
The design efforts for the product 
were threefold: reducing the size/ 
form factor and power require­
ments, improving price perfor­
mance, and incorporation of the 
latest solid state electronics. 
Based on a new 6 card chassis Figure 1: The AYCON 2000 example 6 card system hardware configuration. 

~I 
Memory Mapped 

Process Interfaces ... 
The Missing VME Link. 

Monitek has found the mis.sing 
link between today's microcom­
puters and industrial proces.ses: 
M 2?r Memory Mapped Proces.s 

Interface Subsystems. M 21r places the system/ proces.s interface 
where it's always belonged: between proces.ses and programs. 

So for the very first time, programs "see" industrial 
proces.ses as automatically mapped blocks of memory. And 
communications between programs and proces.ses are handled 
by simple read and write operations. 

With M 27r, you'll free the CPU from database update 
chores. Simplify programming. End has.sles with hardware. 
And have a stand-alone process interface subsystem that 
offers you single-point modularity, Eurocard design, and VME 
synergy. For full details, call or write us today. Monitek, Inc., 
Digital Systems Division, 1495 Zephyr Avenue, Hayward, 
CA 94544.Phone:(415)471-8300. © 1983.Monitek, lnc. 

rIJ[]fllTEtr 
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$296.25* FOR A 
COMPLETE PRINTER? 

Yes, Hecon's 40 column, dot matrix, AO 543 complete 
tabletop printer is only $296.25*! The AO 543 is plug 
compatible with the Eaton Model 7000+**, uses the 
full 96 character upper and lower case ASCII set, and 
has enhanced print, low paper sensor, top of form, 
and much more as standard features! Current options 
include time and date, sprocket feed (for use with 
paper and labels), and 230 VAC/50 Hz input. Write or 
call for further information. 

Ifs got to be good. It's a Hecon. H I H ECO N®I 
31 Park Road, Tinton Falls, N.J . 
Phone (201) 542-9200 Zip 07724 

**When using Hecon cable 
*OEM price for 1000 pieces-suggested list price $395.00. 

Write 49 on Reader Inquiry Card 

Digital Design • July 1983 



Top decision makers agree . • • 
. the ONLY source they need to keep up with the latest 

developments in microcomputers is : 

Look inside IA's pages 
and decide for yourself! 

PORTABLES-------~~....._ 

Need a computer 
you can tote with you on 
business trips? IA brings 
you the latest 
offerings in this area 
on a monthly basis. 

WORD PROCESSING 
Practical suggestions 
on how to enhance 
today's word 
processing 
systems. 

NEW PRODUCTS 

,, 

Photos and descriptions of the 
newest products in every 
category from Business Software 
to Printers. 

ii 

SPECIAL REPORT 

PRODUCT HIGHLIGHT 
In this monthly feature, 

our editors give you an in­
depth evaluation of the 

"hottest" product of 
the month . 

APPLICATION 
Learn how to apply your new­

found knowledge by reading 
these how-to articles. 

HARDWARE & SOFTWARE COMPARISON CHARTS 
IA publishes the most extensive, up-to-date, hardware and 
software comparison tables in the computer industry. 

-----------------------------------------
NO-RISK TRIAL SUBSCRIPTION ORDER 
12 issues for $21. That's a 40% savings off the single 
copy price. If you are not delighted, you may cancel 
your subscription at any time and receive a prompt 
refund for all unmailed issues with no questions 
asked. 

MAIL OR CALL TODAY 

;::: one year (12 issues) $21.00 (U.S. only) 
;::: Two Years (24 issues) $36.00 (U.S. only) 
;::: Canada One Year $27.00 
;::: 1 Year Air Delivered Europe only $42.00 
;::: 1 Year Delivered All Other Countries $60.00 
;::: 1 Year Surface Mail All Countries $35.00 

SUBSCRIBE TODAY! 

Outside of California cell toll-free 8 e.m. to 5 p.m. 
Pacific Standard Time 

Charge subscription with your credit card 
l-800-423-6665 Ext. 52 

(within California cell collect 0-213-926-48621 

Payment must accompany this order 

Check enclosed 
::; must be in U.S. fund s 

drawn on U.S. bank 

Card No. _________________ __ Exp. Date ____ _ 

Signature 
Name _ __________________________ _ 

Street ___________________________ _ 

City _______________ State ___ Zip ___ _ 

Make check or money order payable to INTERFACE AGE Magazine 
P.O. Box 1234, Dept. B052, Cerritos, CA 90701 

Allow 6-8 weeks for delivery after receipt of payment 
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SCANBE. THE 
BEST CHOICE. 

MULTIBUS® card Cages 

Low noise backplanes, local distributor stock and a wide 
selection of 4 through 26-slot versions make Scanbe's MICRO­
FILE "' family the better choice for MULTIBUS® card cages. 
And only MICRO-FILES offer Deep-Track'" card guides. There 
are other features too: rugged, lightweight aluminum con­
struction; attractive black anodized finish ; compact size; 
unparalleled quality; and Scanbe's unsurpassed experience 
in card cage design and manufacture. Available with or with­
out backplanes, optional Parallel Priority Resolution Circuitry, 
and custom design capability all make Scan be ... the better 
choice for MULTIBUS® ca rd cages. 

Scanbe, Division of Zero Corporation, 3445 Fletcher Avenue, 
PO Box 4159, El Monte. CA 91731, Phone: 1213> 579-2300, 
TWX: (910l 587-3437 

LEADERS IN PACKAGING TECHNOLOGY 
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Graphics System Design 

(Model 5226) with a proprietary 
bus, (the Ay-Bus is said to be 
quite close to multibus specifica­
tions) (Figure 1). Aydin has cho­
sen the 8086/8087 processor/co­
processor pair from Intel as the 
CPU. The display system config­
uration is unique in that it is said 
to be the first system of its form 
factor to make use of the full 
amount of direct memory accessi­
ble by the 8086-one megabyte­
through the use of Western Elec­
tric's 256k DRAM chips. 

Because the system has been 
designed for real time markets in 
graphics and image processing Ay­
din has provided high perfor­
mance control of external data 
through its memory control pro­
cessor (MCP). The MCP takes up 
slots 2 and 3 in the 6 card chassis , 
incorporates a OMA parallel in­
terface and performs tasks of vec­
tor generation, hardware pan and 
zoom , memory flow, and signal 
synchronization. Up to 16 AMO 
2901 ( 4 bit) bit slice-processors 
and TRW's ECL multiplier chip 
are implemented for these pur­
poses. 29116's will be used as they 
become available. 

The design of the refresh mem­
ory card demonstrates the type of 
flexible use of memory that is be­
coming a benchmark within the 
graphics field : the single module 's 
memory planes of 64K RAMS 
can be configured as 1024 x 1024 
x (4) , 1280 x 1024 x (4), 1526 
x 1024 x (4), 2048 x 2048 x 
(1) or 3078 ,x 2048 x (1) picture 
storage area. Actual viewable res­
olution extends up to 1536 x 
1024. Multiple memory modules 
can be configured to expand Z 
axis bit depth. 

The fifth slot is reserved for the 
video output module which con­
tains color look-up tablets and 
CRT drive circuitry. The final card 
slot it intended primarily as an in­
terface slot for Winchester or 
floppy disk drives , with an SMD 
interface. The space, however, 
may be reconfigured as an inter­
face to other types of bus archi­
tecture . One of the initial supple­
mentary products to be offered 
will be a multibus interface card. 
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SPEC::TRAGRAPHIC::S 
INTRODUCES 

THE SYSTEM 1500 
MULTI-STATION.™ 

HURRY UP AND WAIT 
You're busy Your company 

is busy Your customers are busy 
How can you afford to waste 

productive hours waiting your turn 
at the workstation? You can't. 

Patience may be a virtue. But 
it can cost you the marketplace. 
STOP WAITING. START WORKING. 

Thanks to advanced distributed 
graphics architecture, the Sys­
tem 1500 puts the power to create 
in your hands quickly, efficiently, 
colorfully 

Think of it. Multiple high­
performance workstations with 
cost-performance unmatched 
anywhere else. 

You'll not only find high-

resolution displays, but the fastest 
screen updates on the market, 
as well. 

PCB designs and integrated 
circuits will spring to life. So will 
structural drawings, mapping, 
and the analysis of seismic data 
and sophisticated stress tests. 

All quicker and more thorough 
than ever before. 
HIGH-PERFORMANCE GRAPHICS. 
ANYWHERE. 

The real beauty of the System 
1500 lies in its flexibility of location. 
The result of its advanced archi­
tecture is staggering. 

Workstations can be grouped, 
in the next room, the next building 
- or miles away. 

THE MULTI-STATION CONTROLLER. 
Key to the system is the con­

troller. Providing the highest per­
formance graphics processing 
available in a raster system. And 
supporting from one to four 
workstations. 

Every single graphics-related 
function is performed by the 
controller. 

Including high-speed interfaces 
to IBM DEC and more. 
ADDING THE THIRD DIMENSION. 

The System 1500 controller 
ably performs all its graphics func­
tions at high processing rates. 
Both 2D and 3D. 

3D transformations, including 
rotate, translate and zoom-even 
of complex images-can be 
performed at real-time rates. 

You'll find 1024 x 1024 resolution 
with flicker-free performance. 
And choose 16, 256, or 4096 colors 
from palettes up to 16 million. 

STEP OUT OF LINE. 
Now add to all this a full 

spectrum software package 
called Prism. And diagnostics as 
advanced as the system. And 
you'll get some idea of why we 
consider the new System 1500 
MULTI-STATION concept the 
future of computer graphics. 

So if you and your ideas have 
been patiently taking a backseat 
to someone else's ideas, we'd like 
you to do two things. 

One, step out of line. 
And two, give us a call for 

a demo of the 1500. 
The hour or so you spend 

with us now can save you days 
of standing in line later. 

I I I I I 1111111 SPECTRAGRAPHICS 
Spectragraphics Corporation/ 10260 Sorrento Valley Road/ San Diego, Ca. 92121/( 619) 450-0611. 
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FRESH EIGHT COLOR 

(Now you can put an entire gra~ics 
depart111ent on your desktop.) 

Getting ahead often depends upon getting your 
ideas across forcefully. Thars what the ZETA 8 does 
best. By creating vivid color pictures that communi­
cate with power. Whole ideas transmitted at a 
glance. Trends made clear. 

Try eye-stopping graphics like these at 
your next presentation and watch the reaction 
you get. 
Introducing the ZETA 8, our new 
8 color desktop plotter that never 
stops to change pens. 

Let's face it most reports and presen­
tations get done in a rush. That's why 
we've designed a system that goes at 
high speed (20 inches per second). 
But here's the kicker. Other plotters keep 
their pens off to one side so every time 
there's a color change the plotter 
grinds to a halt. Top speed drops to 
zero. We've put all eight pens on one 
carriage so the plotter never has to stop. 

In fact, the ZETA 8 can be pre­
programmed to create p lots without 
operator intervention over 120 feet of paper. 

Plot on acetate for overhead projection too. The ZETA 8 
features a handy automatic paper load, a metric 

mode, and has been designed to support most 
computer protocols. 

Nobody's ever made so much plotter for 
so little money. 

That's right. A lightweight, portable plotter 
with eight different colors (and no 
time out for changing pens), a top 

speed of 20 i.p.s. and accuracy to 
within one one-thousandths of an 

inch. 

2300 Stanwell Drive Concord. California 94520 
Tel. 415-671-0600 TWX 910-481-5951 

NCOLET 
ZETA 
CORPORATION 
A NICOLET INSTRUMENT SUBSIDIARY 
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Photo courtesy DigiRad Corp. 

Industry Spotlight: 
Electronics To Meet 
Medical Needs 
by Squibb Medical Systems Staff 

Medical electronics spans a 
wide range of functions, 

from monitoring neonatal heart­
beats to imaging the cardiovascu­
lar region of septuagenarians . To 
meet the demands of these appli­
cations , a near billion-dollar-a­
year business is quickly adapting 

Squibb Medical Systems Group, 
P. 0. Box 6639, Bellevue, WA 
98008. 
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to contemporary electronics tech­
nologies and marketing practices . 
Most evidence points to a five­
fold increase in doctors ' hands-on 
experience with computers by 
1987, though some information 
processing and electronics profes­
sionals would disagree. 

Using state-of-the-art µPs like 
the Intel 8086 and Motorola 68000 
families coupled with advanced 
software algorithms , systems in 
hospitals , clinics and doctor 's of­
fices rival scientific computing sys­
tems and the latest engineering 
work stations . Systems used to 

INDUSTRY SPOTLIGHT 

Medical 
applications today 

incorporate the 
fastest, most 

powerful computer 
systems available, 
but are restricted 

by memory 
limitations and 

lack of standards. 

monitor patient status or image 
internal organs and muscle tissue 
require high MTBF ratings and 
often must perform multiple 
arithmetic functions such as sub­
pixel image manipulation or con­
current signal processing. 

Like other segments of the elec­
tronics industry, medical electron­
ics is changing. Manufacturers are 
being forced to adapt to changing 
marketing conditions and take 
long term looks at their presence 
in key markets . Users are becom­
ing more sophisticated , demand­
ing increased equipment function­
ality, quicker turn-arounds from 
service departments and greater 
flexibility in meeting unit pricing. 

Increasing capabilities and in­
terfacing traditional stand-alone 
medical equipment to larger hos­
pital mainframes are challenges 
that face all manufacturers . 
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Diagnostic Imaging Largely due to advances in microelectronics and in­
creases in processing power, a number of radiological 
imaging technologies have evolved for both cl inical di­
agnosis and non-invasive medical research, such as 
"knifeless" biopsies. It has sometimes appeared that 
various technologies were in competition ; however, with 
further development it has become clear that each 
measures different specific parameters. 

Digital Radiography. Recent advances in integrated 
digital radiography systems bring the benefits of digital 
image processing to the standard radiographic proce­
dure. Capabilities formerly associated only with modali­
ties such as CT scanning are now available to enhance 
the diagnostic power of the conventional radiograph or 
x-ray. 

Figure 1: CT scan displaying top view of brain. 

One advanced application of digital radiography is 
digital subtraction angiography (DSA) which allows vi­
sualization of the blood vessels after injection of a dye 
and locates arterial narrowing. X-rays beamed through 
the patient before the dye is injected are detected by 
sensor and transmitted to a computer which displays 
the original image of the artery. After the dye has been 
injected, another x-ray is taken. To eliminate obscuring 
features, the computer "subtracts" the first image from 
the second and enhances its result by increasing its 
contrast. THORA X 

_,- -. 'II' , .. \ 
Computed Tomography (CT). Tomography is a type 

of imaging that provides a "slice" or transverse plane 
image of the body. Conventional x-ray imaging, by con­
trast, projects all anatomy between the x-ray source 
and the film plate detector into a single image. Conven­
tional x-ray imaging reliably detects differences in ana­
tomical density in the range of 5 to 10%. CT (also 
known as Computer-Axial Tomography, or CAT) can de­
tect differences as small as 0.5%. 

f ~· \ 
~ .... , A .. 11 1

1 CT scanning consists of two sequential processes. 

• I 
I ; 

First, x-ray data from different views within a single 
cross-sectional plane must be acquired. Second, the 
data is input and converted to a displayed image. The 
image is derived from a fan beam of x-rays passed 
through the body from many different angles. The x­
rays are partially absorbed or attenuated as they pass 
through various tissues and the variations produced are 
recorded by x-ray detectors. The electrical signal out­
puts from these detectors are amplified, converted from 
analog to digital form, and stored in memory. 

Figure 2: View of thorax using Fonar Corp. 's NMR 
scanner with Ramtek's 9351 disp lay generator. Photos 
courtesy Ramtek Corp. 

Issues For Diagnostics 
A key issue facing the manufac­
turers of diagnostic imaging sys­
tems is their ability to develop or 
find an economical method of 
mass storage to accommodate the 
sheer quantity of information 
gained from most PET (Positron 
Emission Tomography), Comput­
er Aided Tomography (CAT) or 
Digital Subtraction Angiography 
(DSA) exams. A single DSA 
exam can generate as much as 10 
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Mbytes of digital information. 
Considering that some hospitals 
perform up to 15 DSA exams a 
day, 260 days a year, a hospital 
could need to store as much as 
37 ,000 Mbytes of digital informa­
tion in a single year. Compound­
ing the mass storage problem is a 
legal requirement in some states 
requiring that patient records be 
stored for at least seven years. 

Another issue facing suppliers 
of diagnostic imaging systems is 

the long-term identification of 
which technology will gain domi­
nance in the marketplace. At pre­
sent, five technologies are used in 
hospital radiology departments 
over and above existing X-ray 
systems. 

Nuclear Magnetic Resonance 
(NMR), Computer Aided Tomog­
raphy (CAT), PET scanning , Ul­
trasound and Digital Subtraction 
Angiography all offer specific ad­
vantages for individual imaging 
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From the stored data an image of a single slice of tis­
sue is reconstructed by the computer through the solu­
tion of a series of complex equations. The brightness of 
each portion of an image is proportional to the degree 
to which the tissue absorbs x-rays. The image is dis­
played on a screen in shades of gray or colors, and is 
photographed for permanent recording. The image then 
can be manipulated to provide quantitative measure­
ments of all regions. 

Medical Electronics. 

Positron Emission Tomography (PET). Positron to­
mography appears to offer great potential for the study 
of possible chemical defects in the body. PET provides 
information on the source and intensity of the gamma 
radiation emitted by an isotope ingested by the patient. 
The availability of "radiopharmaceuticals, " or ingestible 
drugs which emit suitable radiation for detection, cou­
pled with algorithms for computed tomographic image 
reconstruction, led to the development of PET. PET has 
the ability to label and analyze compounds within body 
tissue that emit positrons, such as isotopes of carbon , 
nitrogen, oxygen, and fluorine. 

Figure 3: NMR image done on GE's Medical Systems 
Scanner. 

Positron-emitting radioactive drugs, taken intrave­
nously emit a positive electron, which, after traveling a 
few millimeters from the nucleus, interacts with a nega­
tive electron. The resulting annihilation yields two pho­
tons which fly off at 180° from one another and are de­
tected by scintillation crystals mounted on one or more 
rings surrounding the patient. Most PET imaging de­
vices use time coincidence to determine the line of po­
sition along which the positron emitter decayed, thus in­
dicating tissue function disorders. 

Ultrasound. Ultrasonic imaging systems are similar 
in principle to sonar or radar. A train of short pulses of 
high-frequency ultrasound is emitted by a piezoelectric 
transducer contained in a hand-held probe which is in 
contact with the patient's skin. As a packet of ultrasonic 
energy propagates through the body, most of it is lost 
through absorption by tissue, but a small amount is re­
flected at boundaries between tissues of differing 
acoustic potentialities. It is this reflected or scattered 
component that provides analog information. Arrays of 
microelectronic acoustic transducers and associated 
circuits are used in a computer-controlled time se­
quence for both electronic focusing and scanning in a 
sector pattern to produce a real-time cross-sectional 
image. Ultrasound's applications include: imaging mov-

Figure 4: Contrast enhancement providing pseudocol­
oring of an original x-ray (bottom right) using Aydin 
Control's A ¥52000 Image-Processing System. 

applications. Suppliers must ser­
vice and sell to existing system us­
ers while remaining flexible 
enough to move into whichever 
technology emerges as the domi­
nant choice of hospital radiology 
departments. 

The Historical Choices 
In the not-too-distant past , diag­
nostic imaging equipment was 
limited to two types: X-ray and 
ultrasound systems. Ultrasound 
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(which uses high frequency sonar 
waves to image portions of the 
body that may be "obscured" by 
layers of tissue , other organs or 
bones) was the clear choice in 
watching organs in realtime , with­
out the associated dangers of sur­
gical procedures. 

By the late 1970s, ultrasound 
systems had been refined to the 
point where they were used rou­
tinely for cardiology, fetal moni­
toring and some thoracic applica-

tions. Physicians, however, de­
manded more of their systems , 
forcing manufacturers to package 
both time and motion capabilities 
into single systems. 

By responding to market op­
portunities with ultrasound sys­
tems that met or exceeded users ' 
needs, certain companies helped 
etablish clear market windows 
into vertical applications like car­
diology, surgery and other special­
ized medical applications. 
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Figure 5: GE ' s 
PASS (Phased Ar­
ray Scanning Sys­
tem for Echocar­
diography) has two 
separate monitors 
displaying menu se­
lections and the 2-D 
image. 

Other refined ultrasound imag­
ing systems can be found in the 
veterinarian's office, where porta­
ble systems are used to detect the 
development of equine twins as 
early as 14 days after conception. 
Because of the value of most race 
horses, commercial breeders are 
using this breakthrough in animal 
care to protect their multimillion 
dollar investments. 

Diagnostics Today 

By the early part of this dec­
ade , users and manufacturers 
alike had profited from each oth­
er 's experiences. Systems became 
increasingly functional and into 
the 1980s, gradually evolved into 
user-friendly computing hardware 
that help physicians better serve 
patients. 

The evolution of ultrasound sys­
tems has resulted in medical diag­
nostic tools that help neurosur­
geons precisely locate and remove 
tumors and lesions as small as 2 
mm. Gone is need for a brain sur­
geon to make as many as four sur­
gical passes through the field. In­
stead , he is guided precisely to the 
area of the brain affected by the 
tumor. 

Imaging systems today are typi­
cally stand-alone computing sys­
tems found in individual depart­
ments; little data is transferred 
from one system to another. But 
given the adoption of standards 
like Ethernet and the work of the 
IEEE 802 committee , medical 
professionals may soon enjoy in­
terdepartmental communications 
capabilities. 

With the advent of new signal 
processing technologies and more 
powerful software, it should be 
possible to get more information 
from non-invasive medical exams. 
This should bring the use of diag-
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ing targets, such as the heart or a fetus ; imaging the 
pregnant uterus, where minimal x-ray exposure is ad­
visable; and imaging soft tissues, such as muscles and 
blood with similar densities but different acoustic 
properties. 

Nuclear Magnetic Resonance (NMR). NMR holds 
the promise of becoming an integrated diagnostic imag­
ing procedure. It provides, in a single study, both the 
physiological composition of tissue, and data describing 
the chemical composition of cells-data previously un­
obtainable in vivo. NMR provides vivid images in 
"slices" that resemble computerized tomography (CT) 
but does not use x-rays. 

NMR imaging relies on the interaction of radio waves 
with hydrogen nuclei in the presence of a magnetic 
field . Four major elements are required to make a mag­
netic resonance imaging device: a computer to manipu­
late image data and control instrument operation ; a ra­
dio frequency tranceiver to produce radio waves and to 
observe their interaction with hydrogen nuclei ; a means 
of producing gradients in the magnetic field which pro­
vides the system with spatial discrimination; and a bias 
field magnet to produce a uniform magnetic field within 
the imaging volume. 

NMR images made thus far are basically pictures of 
the distribution of hydrogen in the body. Hydrogen, 
whose nuclei consists of a single proton , gyrates in ran­
dom directions, but when placed in a magnetic field , the 
spinning nuclei will tend to line up in the direction of the 
field. The nuclei can be tipped out of alignment in pre-

Figure 6: GE's NMR scanning system. 

dictable ways if additional energy in the form of radio 
waves are beamed in at right angles to the magnetic 
field . The radio wave pulse starts the nuclei gyrating in 
unison (precessing) with the radio frequency tuned to 
both the resonance frequency of the species of atom 
being analyzed and to the strength of the magnetic 
field. When the radio waves are stopped , the resonat­
ing nuclei will "relax" back to their magnetized state. As 
they do, they emit a tiny radio frequency signal. With 
different chemical compounds, the nuclei resonate at 
predictable frequencies slightly different from the one 
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precedented euphoria among radiologists. Claims have 
been made that NMR provides superior contrast dis­
crimination, and detects and diagnoses potential dis­
eased areas no.t revealed by x-ray or CT A potential 
weakness in NMR is its inability to discriminate solid tu­
mors from cysts, because calcification cannot be de­
tected. Also, environmental and siting problems may 
completely rule out NMR in many hospitals, and the 
technology has not yet received approval by the FDA. 

Figure 7: Abdominal CT scan. Photo courtesy Ramtek 
Corp. 

Thermographic Imaging. Thermography maps the 
temperature distribution of the body surface. A high­
speed photovoltaic detector scans the patient to mea­
sure infrared rays emitted from the skin. The thermal 
signal is converted into a skin temperature map dis­
played on a color monitor. Body temperatures are arbi­
trarily coded by chosen colors-usually blue and green 
to represent colder sites. Particular concentrations of 
heat isolation may indicate the presence of a malignan­
cy which can be investigated through other means. 

The major contribution of each of these new bio­
imaging technologies is not yet in day-to-day clinical di­
agnosis but rather in illuminary investigation into dis­
ease processes and natural life functions . Eventually, 
this will yield advances in diagnosis, prevention and 
treatment. 

characterizing the sample's pure state, thus indicating 
the sample's chemical composition. 

Recent clinical trials with NMR have produced un-

nostic imaging systems out of the 
area of retrospective diagnostics 
reliant on overt signs in a patient , 
and into the world of proactive 
medicine. 

Patient Monitoring 
Patient monitoring systems repre­
sent a substantial portion of the 
worldwide market for medical 
electronics equipment. Again, this 
type of equipment can benefit 
from a better relationship be­
tween semiconductor vendors and 
equipment suppliers. 

Unlike medical imaging equip­
ment , patient monitoring systems 
may move quickly in the direction 
of workable interconnection and 
communications standards. One 
example of this can be seen in 
Hewlett-Packard , where they have 
applied their own interconnection 
and communications interface 
standards. 

Monitoring equipment users of­
ten have deep-seated equipment 
prejudices and are human factors 
oriented . Among the innovations 
that suppliers need from vendors 
are: refinements in raster-driven 
displays ; color, high-resolution 
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raster type tubes; and perhaps the 
development of custom liquid 
crystal displays designed specifi­
ca 11 y for medical electronics 
applications. 

Needed Improvements 

It is vital that chip designers and 
systems architects become more 
familiar with the needs of the 
medical electronics industry. 
Aside from the need to index and 
archive large amounts of digital 
data there are also other large­
scale equipment needs. Among 
these are the need for sophisticat­
ed A ID converters, better high­
speed memory and new high­
speed 16-bit multiplexers. 

Common requirements for AID 
converters in medical electronics 
include improving and maintain­
ing signal-to-noise ratios that are 
better than broadcast standards. 
Broadcast uses 6-8 bit AID con­
verters, whereas medical electron­
ics requires 9-10 bit converters. 
And, in most medical electronics 
applications there is a need to 
handle from 30 to 60 information 
channels. 

High speed memory is impor­
tant for today's medical electron-

-Hanrahan 

ics suppliers. In some cases, data 
is pulled out of solid state mem­
ory at rates close to peak access 
times. 

Special purpose CPUs also rank 
high on the list of common re­
quirements for medical electron­
ics. Typical requirements include 
fast execution cycles , special ad­
dress functions and extreme ver­
satility. In addition, power-drain is 
quickly becoming a major consid­
eration; this may well point to a 
preference for NMOS devices 
over CMOS devices in many spe­
cialized applications. 

The single largest barrier facing 
the medical electronics industry 's 
total integration is the problems 
of mass storage and archiving for 
diagnostic images . On the patient 
monitoring side, the big push is 
towards the adoption of standards 
and a move towards LCD front­
ends. 

Much work is still needed to 
tailor hardware to the medical 
field. Eventually the industry 
trend will lead to physicians' 
workstations, which could bring 
improvements comparable to 
those engineers are enjoying 
now. D 
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Gate Array Controls Implantable Pump 
A computer-operated implantable subcutaneous pump 
that delivers precise amounts of medication into the 
bloodstream has been developed at Johns Hopkins 
University. Based on semi-customized gate arrays, the 
Programmable Implantable Medication System (PIMS) 
has already been used in laboratory animals and 
should be used in humans later this year. 

Developed by R. E. Fischel! and W. E. Radford, of 
The Johns Hopkins University/Applied Physics Labora­
tory and C. D. Saudek, of The Johns Hopkins Hospital, 
the PIMS utilizes an Implantable Programmable Infu­
sion Pump (IPIP) which provides the controlled release 
of medication, and an external unit that programs the 
IPIP via command and telemetry systems. 

Potential applications include the treatment of diabe­
tes, cancer, infertility, hypertension, chronic intractable 
pain, thrombosis, and the delivery of growth hormone. 
One likely advantage of this method would be the re­
duction of side effects in chemotherapy through local­
ized delivery of medications. 

The physician constructs a basal medication delivery 
schedule which repeats with a period of 24 hours. In 
addition, up to six different supplementary schedules 
can be programmed for self medication. To exercise 
control over the treatment, the patient uses a hand-held 
programming unit which communicates with the IPIP. 

The physician's Medication Programming System 
(MPS) consists of a smart terminal (Medication Pro­
gramming Unit) and a paper printer which provides a 
permanent record of the IPIP programming. Transmis­
sion and receiving between this unit and the implanted 
pump takes place via a Communication Head or 
through telephone transceivers. 

"We used four different semi-custom gate arrays from 
International Microcircuits (Santa Clara, CA)," said R. 
E. Fischel! , Assistant Head and Chief of Technology 
Transfer, Space Dept., of the Johns Hopkins University/ 
Applied Physics Laboratory. "This was the most cost ef­
fective way to obtain the circuitry to make a medication 
delivery computer. This could be done in custom logic 
and be custom VSLI , but it would be very much more 
expensive:· 

The IPIP has a CMOS 1802 µ,P-based microcom­
puter system. After implantation, it is programmed by 
means of the command and telemetry systems. 

A physician can program a 2 microliter infusion pulse 
for each quarter-hour interval in a repeating 24-hour cy­
cle-which· can provide a normal blood sugar level in 
diabetics. In addition, supplementary delivery sched­
ules can be programmed. 

At the physician's option , the patient can use the 
PPU (Patient's Programming Unit) to shut off all medi­
cation flow for one to eight hours. At the end of the 
shut-off period, basal programming resumes. 

The programmable implantable system offers definite 
advantages over oral or hypodermic administration of 
medication: 

• Perfect compliance can be achieved if no patient 
interaction is programmed. 

The telemetry and command antenna are shown being 
placed into the Implantable Programmable Infusion 
Pump (/PIP). The International Microcircuits Inc. gate 
arrays can be seen as squares on the top of the /PIP. 

• Medication is delivered at a precise rate. 
• Medication is delivered to target sites within the 

body. 
• Software and hardware safeguards prevent acci­

dental overdose. 
• Decreased use of medication is possible. This is an 

advantage with medications that result in long term 
toxicity, and in the case of scarce substances, such 
as growth hormones. 

• Applying the medication at specific target sites 
minimizes the possibility of side effects elsewhere 
in the body. 

• Physicians precisely determine medication usage 
and obtain permanent records from computer 
printouts. 

• Medication can be delivered to the body without 
first going through the digestive system. Medica­
tions which might be inactivated by the digestive 
process can thus be administered on an out-patient 
basis-significantly reducing hospital costs. 

The reservoir capacity of the implantable pump is 10 
ml. Filled with the proper concentration of insulin, this 
constitutes three months of insulin for most patients. 
Refills are accomplished by inserting a hypodermic 
needle through the skin into a special IPIP ante­
chamber. 

Johns Hopkins studies on a diabetic dog fitted with 
an implantable pump showed that computer controlled 
release of insulin achieved far better control of plasma 
glucose than that obtainable by two daily injections. All 
technical components in the system performed 
satisfactorily. 
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COMPUTERS/SYSTEMS 

A Four-Phase Approach 
To hnplementing A 
Graphics Tool Package 

A device­
independent tools 
approach allows a 

program to be 
hardware 

compatible and 
take advantage of 
the capabilities of 

various devices 
without tailoring. 

by Nikolaus Kiefltaber 

Engineers requiring graphics out­
put , either from data originally cap­
tured in a real-time process or en­
tered via keyboard, have several 
options . One approach is repre­
sented by turnkey systems and 
dedicated application packages , 
which allow users to begin immedi­
ately entering information and dis­
playing it graphically. 

Unfortunately, it's precisely this 
ease-of-use that makes these ap­
proaches too rigid for many engi­
neering environments , where a 
great variety of applications must 
run on an ever-changing selection 
of output devices. The turnkey sys­
tem that plots power throughput on 
a transformer, for example, is un­
likely to accommodate a histogram 

Nikolaus Kiefhaber is Director of 
Research for Precision Visuals , 
Inc., 250 Arapahoe Ave., Boulder, 
co 80302. 
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Figure 1: Metafile Hardcopy; CAD using DI-3000 

comparison of heat transference , 
especially one targeted for a color 
raster display. Generally, the more 
a system is dedicated to a particu­
lar application or device, the great­
er the risk for quick obsolescence . 

A tools approach , such as Preci­
sion Visual's DI-3000 , favors flexi­
bility by providing a library of 
user-callable subroutines that the 
engineer nests in a standard FOR­
TRAN program . Each subroutine 
handles a specific function-for ex­
ample , defining a "marker " on the 
display; specifying the current start­
ing position ; specifying colors , 
polygon fills , and text fonts ; and 
defining such pictorial "primitives" 
as lines , polygons, and arcs , as 
well as higher level polygons in­
cluding rectangles , circles , and sec­
tors. Hence , each subroutine can 
be thought of as a building block 
from which the user constructs in-

creasingly complex and tailored 
pictures . 

Obviously, these subroutines cut 
programming time by saving the 
user from starting over with each 
graphic image. Another critical 
productivity factor, however, is de­
vice-independence. A device-inde­
pendent tools approach allows a 
program to be hardware compati­
ble and take advantage of the capa­
bilities of various devices without 
special tailoring. With the appro­
priate device drivers-which are a 
part of the tools package-the en­
gineer can use the same application 
program to generate graphics on a 
variety of hardware , including plot­
ters , film recorders, and storage 
tube and refresh displays. 

Virtual Coordinate Mapping 
When using a tools package, the 
designer first constructs drawings in 
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a three-dimensional world coordi­
nate system with only absolute val­
ues. The software maps these im­
ages onto the coordinate system of 
an idealized "virtual" graphics de­
vice that combines the attributes of 
most physical devices. The device 
driver provides the final conversion 
into device-specific coordinates. 

As a result , the designer is freed 
from one of the most taxing chores 
of developing graphics output: ac­
commodating a specific device . 
This often requires so much hard­
ware pretesting and immersion in 
the manuals that the actual coding 
process can be secondary. Device­
independence allows applications 
to be developed independent of the 
number of colors a display device 
provides , its dimension in pixels , or 
whether the Y-origin is in the upper 
or lower left-hand corner, for 
example. 

Such independence also permits 
the designer to develop applica­
tions before the output device is 
specified. This is especially impor­
tant when the company is in the 
midst of considering several ven­
dors or models. Instead of the en­
tire project awaiting the outcome 
of a hardware selection or bid, pro­
gramming can proceed with the 
graphics component temporarily 
targeted solely for the "virtual" 
device . 

For engineers who require picto­
rial output, device-independence 
thus removes a major development 
hurdle , but admittedly not all of 
them. Some proficiency in the pro­
gramming language hosting the 
subroutine calls is required, as well 
as time to develop and debug the 
code. As with any higher level lan­
guage , a tools package can and 
should be mastered in stages. The 
following four steps constitute such 
an approach. The first step will 
produce a working graphics pro­
gram with a minimum of time and 
effort; the other three refine that 
program for increased capability, 
applicability and speed. 

Tailoring An Example 
The first step entails the adapting 
of an existing program that incor­
porates graphic tool subrbutines . 

For example , the DI-3000 user 's 
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Application Program 

Graphics Subroutine Packages 
(GRAFMAKER and Contouring) 

Dl-3000 
Device-Independent 

Routines 

Metafile 
Translator 

Segment 
Storage 

Device 
Manager 

1 
0 0 0 

Metafile 
Generator 

Device 
Manager 

12 

Standard 
Metafile 

Figure 2: Dl-3000 modular software network. Routines generate device independent 
graphics commands allowing program to interact with a virtual graphics device. The 
network manager coordinates between the device-independent subroutines and the 
device-dependent drivers . Output can be directed at a physical device or a sequential 
pictorial library called a metafile. Picture elements are also retained in memory dur­
ing the development process in segment storage. 

manual includes an appendix of ex­
ample programs that produce com­
mon graphic output: a pie chart , 
histogram, and shaded line graph. 
Also listed are routines for creating 
slides with graphics arts quality 
text, a three-dimensional modeling 
program and one showing perma­
nent retention of the pictorial ele­
ments with batch updating. Finally, 
a skeleton program is listed show­
ing the general structure for any 
application programming invoking 
DI-3000 subroutines. 

Each listing displays a subset of 
available graphics tools utilized in a 
standard configuration , and each 
can be tailored in rudimentary 
ways . For example , the user may 
alter the title by changing the char­
acter string and length specifica­
tions-both parameters of a single 
subroutine call. Other minor alter­
ations include changing back­
ground color, shifting the place­
ment of text , changing the symbol 
used for markers (i .e . "dots" on 
the world coordinate system) and 

creating (or eliminating) border 
around a filled polygon. 

Thus, the designer simply takes 
the program , plugs in some values 
appropriate to the application, and 
compiles and executes it. The out­
put provides a fast and simple 
means of confirming data accuracy 
and determining whether the pic­
ture is on the right track. This 
quickly-produced rough cut of a 
finished , presentation-quality draw­
ing can be developed concurrently 
with the application program itself. 

Further Modification 
Once this rudimentary program has 
been produced , the engineer will 
want to refine it by adding other 
subroutine calls, altering the pro­
gramming logic, and using "meta­
files" for directing output. 

Consider the generation of a sim­
ple pie graph chart (Figure 3) . 
Each sector is produced by the sub­
routine call JSECTR, with the pa­
rameters XO , YO, ZO, RADIUS , 
NSEG, AO, and Al. XO, YO, and 
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c 

TOTAL = 0.0 
DO 3000 I = 1,8 

Total = total + TOTYER(I) 
3000 CONTINUE 

CALL JOPEN 
START = 0. 
CALL JSIZE (3.,3.) 
CALL JFONT (1) 
DO 5000 I = 1,8 

AO = START 

* total the data 

• open a temporary segment for the 
• pie chart sectors and labels 
• define the character size and 
• font for the sector labels 
• output the 'exploded' sectors 

A1 = TOTYER(l)/TOTAL * 360. + START 
START = A1 
AMID = (A1 - A0)/2. + AO 
ARAD = AMID * DTORAD 
C1 = COS (ARAD) 
S1 = SIN (ARAD) 
CALL JPIDEX (l,1+30) 
XO = OFFSET * C1 
YO = OFFSET * S1 

• compute the midpoint of the 
·sector 

• establish the sector color 
• or interior shading pattern 
• let Dl-3000 choose the number of 

C * lines in the sector arc 
CALL JSECTR (XO,YO,O.,RAD1 ,O,AO,A1) 

c 
CALL JMOVE (RAD2*C1, RAD2*S1) ' draw a line from the midpoint 
CALL JDRAW (RAD3*C1, RAD3*S1) 'of the sector to the label 

C • define label justification as a 
C • function of the sector position 

IF (AMID .LT. 45 . . OR. AMID .GE. 315.) CALL JJUST (1,2) 
IF (AMID .GT. 45 . . AND. AMID .LT. 135.) CALL JJUST (2,1) 
IF (AMID .GE. 135 .. AND. AMID .LT. 225.) CALL JJUST (3,2) 
IF (AMID .GE. 225 .. AND. AMID .LT. 315.) CALL JJUST (2,3) 

c 
CALLJMOVE (RAD4*C1, RAD4*S1) 
CALL JHTEXT (LABCNT(I), LABELS(1 ,1)) * output the sector label 

5000 CONTINUE 
CALL JCLOSE * close the temporary segment 

c 

eot 

CALL JPAUSE (1) 
CALL JENO 
STOP 
END 

* pause for operator action 
• terminate Dl-3000 with an implicit 
* new frame action ; all devices 
* are deselected and terminated 

Figure 3: Generation of pie chart using D/-3000 graphics tool box. Approach relies 
on subroutine calls. 

ZO locate the center of the circle 
from which the sector is to be 
drawn in the world coordinate sys­
tem (since only two dimensions 
matter here , ZO is set at zero). RA­
DIUS is the absolute va lue of the 
radius on the coordinate system. 
NSEG indicates the precision by 
which the arc is to be drawn , and 
AO and Al are the angles , in de­
grees, spanning the sector. 

In the simplest case , a data item 
is read in , converted into a percent­
age of the total, and multiplied by 
360-thereby becoming the basis 
for angles AO and Al. Several data 
items can then be formed into a full 
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pie graph by keeping track of 
where the last-drawn sector left off. 
Additional sectors on the graph are 
accommodated by redimensioning 
the variable and extending the DO­
loop on the draw routine. The size 
of the entire graph is changed by al­
tering the radius parameter. In ad­
dition , the sectors can be "ex­
ploded" by calculating the XO , YO 
offset based on the radius of the 
arc. Finally, the precision of the cir­
cumference can be specified explic­
itly, or left up to the software by 
making NSEG < l. 

Viewing transformations present 
another opportunity for program 

refinement. It may be desirable to 
convert a routine that passively 
outputs a two-dimensional 5000-
point plot into an interactive pro­
gram allowing the operator to 
"zoom in" on specific 200-point 
portions . With DI-3000, this entails 
specifying a rectangular "window" 
outlining the particular graph seg­
ment. This window is then mapped 
onto a corresponding rectangle , 
called a "viewport ," on the virtual 
device 's coordinate system. The 
process is analogous to cropping a 
negative and enlarging it to match a 
specific paper size (except that , in 
this case , distortion will occur, per­
haps intentionally, if the aspect ra­
tios of the two rectangles differ) . 

Input functions that facilitate op­
erator control are associated with 
one or more subroutine tools . 
Here , the eight values defining the 
two rectangles might be specified 
through the keyboard or more con­
veniently via a light pen or graphics 
tablet. 

Related to the transformation 
process is the concept of "clip­
ping," which , under DI-3000 , can 
be enabled or disabled as required . 
Anytime a picture is "enlarged" or 
a graph is generated with unknown 
peak values , segments of that draw­
ing may fall outside the display 
area . Depending on the device , this 
may yie ld various unwanted re­
sults: screen wraparound , off-paper 
plotting, or even equipment dam­
age. Clipping ensures that the hard­
ware will display or draw only 
those picture segments lying within 
range . 

The designer can also a lter text 
attributes. In the early stages of 
program development, a high­
speed , low-quality font is appropri­
ate. For finished copies , however, 
the quality can be raised to any of 
three other levels by substituting 
the applicable subroutine. Font size 
and character pitch are also adjust­
able . For uses such as the labeling 
of tic marks along an axis , the text 
plane can be tilted from the hori­
zontal in order to position more 
letters. 

Hardcopy may not be an immedi­
ate concern during program devel­
opment. With the toolbox approach , 
users can route the proposed plot 
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to the screen, switching to the plot­
ter when the program is near com­
pletion . Alternatively, the output 
can be directed to a metafile-a se­
quential library of all graphics in­
formation related to a single pic­
ture . Several metafiles may then be 
concurrently positioned, scaled, 
and superimposed on a display ter­
minal. Both approaches speed de­
velopment, eliminating much of the 
lagtime between iterations due to a 
slow output device. Costs can also 
be reduced when using a costly plot 
medium such as mylar. 

Specifying A Device 
Once the refined application is run­
ning, attributes may be added to 
take full advantage of a specific 
output device. Any device that 
supports color, for example, is as­
sumed to produce at least eight 
tones: black , white , red , green, yel­
low, blue , magenta , and cyan. In 
addition, there is generally a de­
fault foreground and complement 
background color for display de-

vices. Each device driver supports 
a color table residing in hardware 
or software that maps color indices 
from 9 to 32767 into specific hues , 
lightnesses , and saturations. These 
three attributes can be controlled 
explicitly through a subroutine call. 
Hence , an application originally 
developed on a monochromatic de­
vice could be transported to a 256-
color terminal by simply calling a 
subroutine. The device driver for a 
monochromatic device would ig­
nore them , enabling the application 
to run successfully on both . 

Similarly, with a raster display 
device, the concept of a "pen" ap­
plies as it would with a plotter, only 
here it refers to a definable combi­
nation of color, intensity, line 
width , and line style rather than to 
a physical entity. Nevertheless , 
lines drawn with different "pens" 
on a raster device appear distinct 
from each other. 

The specification of the output 
device is generally made directly 
under the operating system. After 

the application is compiled, the en­
gineer designates what device driv­
er to access during the linking pro­
cess. At some installations, this 
decision is intentionally put off until 
run time and can even be made 
available as a menu selection. 

Increasing Throughput 
In the final phase of the develop­
ment process , the engineer makes 
allowances for a particular device 
to make the entire program more 
efficient. For example, several ter­
minals lack the hardware capability 
to do a polygon fill, and ordinarily 
the device driver will produce 
cross-hatching in software. Howev­
er, if speed is a factor, the default 
could be overridden so that no soft­
ware-fill is attempted. 

Similarly, the system will want to 
erase the entire screen when chang­
ing menus. On a raster device , 
however, where a superimposed 
image , including a blank, com­
pletely covers what was beneath it , 
no erasure need be made. 0 
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Putting Color Graphics On Paper 
by Bob Hirshon, 
Contributing Editor 

Most people assume that the pur­
pose of computers in an engineer­
ing or office environment is to sup­
ply users with more information. 
Actually, quite the opposite is true. 
There is no shortage of raw data in 
most labs and offices. Ideally, com­
puters reduce the quantity of abso­
lute information by collating and 
interpreting that data into a form 
that is easily understood . For this 
purpose , computer-generated color 
graphics are ideal. And for making 
those graphics accessible to anyone 
away from a computer terminal , 
color hard copy is essential. 
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The trend is toward 
more sophisticated 

color hard copy 
devices for less 

sophisticated users. 

Intense research and develop­
ment efforts today focus on Jow­
cost , compact , color hard copy de­
vices for unsophisticated operators . 
This is a result of two general 
trends . First , engineers , scientists 
and executives are all increasingly 

expected to assume more responsi­
bilities , including producing their 
own presentations and documenta­
tion. Second , by making their own 
graphics , they find they have more 
control over what information is 
presented and , most importantly, 
how that information is perceived. 
Graphics is an interpretation of raw 
data ; direct control over that inter­
pretation is a powerful tool. 

As a result , demand for color 
hard copy units compatible with 
laboratory and office computers 
has increased , and a number of 
companies have introduced devices 
to meet that demand. These de­
vices may use any one of seven col­
or hard copy technologies . 
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Pen Plotters 
For low-cost, high-resolution color 
hard copy, pen plotting is still the 
method of choice. In fact, pen plot­
ters outsell all other types of color 
hard copy devices combined. Al­
though they can be slow and re­
quire a high degree of user interac­
tion, pen plotters provide drafts­
person-quality graphics, low initial 
cost, wide selection of paper size, 
and extremely low cost per copy. In 
addition, the latest crop of software 
packages makes plot generation a 
simple matter for even the most un­
sophisticated user. 

Choosing a pen plotter, however, 
is by no means a simple matter. 
Dozens of companies manufacture 
plotters that vary with regard to 
speed, intelligence, paper size, 
number of colors, types of pens, 
resolution and numerous other 
parameters. 

Pen speed and acceleration are 

Figure 1: Pen plotters may incorporate 
one of three technologies: drum (a), 
flatbed (b) or hybrid (c). 
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Figure 2: Ink jet plotters, like the Printacolor model above, are among the crop of new 
color hard copy devices filling the needs of both engineering and office environments. 

the two specifications that most di­
rectly affect plot speed. Pen speed 
is measured in inches per sec. (ips) 
and, for a small plotter, runs about 
12 to 20 ips; large format plotters 
move at about 35 ips. Acceleration 
is equally important, for without 
quick acceleration , the pen may 
never reach its maximum speed, es­
pecially when plotting numerous 
small vectors. Measured in Gs , ac­
celeration should be about 2 Gs for 
small plotters and 4 Gs for larger 
models . 

Greater plotter intelligence les­
sens the need for CPU and user in­
teraction . For example, an on­
board µP can implement character 
sets, arcs and vectors without the 
host CPU. It can also change pens 
without help from the user. This 
may be invaluable in an environ­
ment where there's a constant de­
mand for the CPU's, and the user 's, 
time . 

Paper size standards have been 
set by both the American National 
Standards Institute (ANSI) and the 
International Standards Organiza­
tion (ISO). Although ISO is metric 
and ANSI uses British measure­
ments, the two standards are equiv­
alent, and are used interchangeably 

by most companies (Figure 3). 
Multi-color plots require multi­

ple pens, and most plotters avail­
able today accomodate a variety of 
ballpoint, nylon tip and/or liquid 
ink pens. Many plotters can use 
drugstore variety pens , but for pre­
cision drafting may be capable of 
using technical pens. Low cost plot­
ters require the user to pause dur­
ing a plot and change pens manual­
ly, while more intelligent plotters 
change automatically, selecting 
from between two and eight pens . 

Repeatability is the precision 
with which a pen can return to a 
given point. Measured in fractions 
of a mm, this specification deter­
mines how well lines will meet and 
circles will close . 

Figure 3: ANSI and ISO paper size 
standards are used interchangeably . 
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When comparing resolution speci­
fications for different plotters , it is 
important to differentiate between 
addressable resolution and me­
chanical resolution . Addressable 
resolution is the shortest line a user 
can command the plotter to draw ; 
mechanical resolution is the shor­
test line the plotter actually can 
draw. Addressable resolution 
should , of course , be at least as 
high , and preferably higher, than 
mechanical resolution . It 's not 
much use to have a plotter that can 
accept commands it 's incapable of 
performing. 

Finally, plotters come in three 
types: drum , flatbed , and hybrid 
(Figure 1) . Large drum plotters re­
quire less floor space and are less 
expensive than large flatbeds , but 
large flatbeds provide higher preci­
sion . In addition , plots can easily 
be removed and then replaced on 
flatbed plotters , with little loss of 
plot accuracy. Hybrid plotters occu­
py the floor space of drum plotters , 
and are even less expensive . They 
plot the X-axis by means of pen 
movement , and the Y-axis by mov­
ing the paper back and forth with 
pinch wheels that grip the edge of 
the paper. 

Color Electrostatic 
For large format plots (AO - A2) , 
pen plotting can be extremely time­
consuming , especially for complex 
graphics . Electrostatic plotters are 
raster devices , and therefore print 
pages at a constant speed , regard­
less of complexity. For this reason , 
they have become popular for ap­
plications requiring large-format , 

Electrostatic Print Nibs 

4-Color Toner Fountain 

Figure 4: Versatec's color electrostatic 
plotter uses a series of electrostatic nibs 
that deliver dots of charge to the paper, 
to which colored toner adheres. 
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complex , high-volume plotting . 
Only recently, however, has multi­
color electrostatic plotting become 
available. 

Versatec's Electron plotter is the 
first color electrostatic plotter. Like 
all electrostatic plotters , it has a 
line of electrostatic nibs running 
the width of the paper, each capa­
ble of delivering a spot of charge 
(Figure 4). As the paper passes un­
der the print nibs , it travels through 
a fountain of oppositely-charged 
toner that adheres to the charged 
areas of the paper. To obtain color, 
Versatec repeatedly backs up the 
paper and runs it under the print 
head and toner, once each for 
black , cyan , magenta , and yellow. 
By interspersing dots of these pri­
mary pigments , over 400 colors are 
possible. 

The difficulty in actually design­
ing a multi-pass electrostatic sys­
tem-or any multi-pass printer that 
requires bi-directional paper trans­
port-lies in accurately registering 
each of the four one-color plots. 
With Versatec's Electron plotter, 
this registration problem was mag­
nified by the plotter 's large format 
paper ( 44" wide) and high resolu­
tion (200 dots per inch) . Their solu­
tion is a series of registration marks 
outside the plotting area , encoded 
by the machine before plotting. 
These allow the plotter to sense pa­
per position at all times , and com­
pensate for any error at an accura­
cy of 0.1 mil. This provides accurate 
registration , even in plots 50 feet 
long. 

A number of smaller format col­
or electrostatic plotters are in the 
development stage at several com­
panies , but none have been official­
ly announced. 

Color Impact Printers 
The first impact dot-matrix printer 
that could print in color was the 
Trilog Colorplot. Built around a 
standard Printronix line printer 
mechanism , Colorplot uses a spe­
cial three-color (yellow, cyan and 
magenta) ribbon to produce multi­
color plots . The chief advantage 
Colorplot had over other color 
hard copy techniques was that it 
was first and foremost a high-qual­
ity, high-speed line printer. This 

Cyan 

Leaf-Spring 
Line-Printer 
Mechanism 

b 

External Shift 
Mechanism 

Figure 5: Color impact dot matrix print­
ers use either serial (a) or line (b) im­
pact print heads that strike a color ink 
ribbon. 

made it ideal for environments re­
quiring lots of printing , plus a little 
color plotting. 

Today's color impact dot matrix 
printers occupy that same niche 
carved out by Trilog several years 
ago. All are primarily character 
printers that can also print color 
graphics. Integral Data Systems de­
veloped the first desk-top model 
(the Prism Printer) , followed by 
Anadex , Centronics, C. Itoh , Envi­
sion , Facit-Dataroyal , General 
Electric, IBM , Lear Siegler, Oli­
vetti OPE, Ramtek and Seiko-Sei­
kosha (whose Transtar 315 is , at 
$599 , the least expensive color hard 
copy device available). All of these 
printers use solenoid-controlled 
ballistic print hammers that strike 
an ink ribbon , hammering it against 
the paper (Figure 5). Most serial­
printing devices must make one 
horizontal pass for each color, but 
some shift the ribbon for each 
stike , allowing printing of all four 
colors in one pass. The line printers 
print an entire row of dots simulta-
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THE UNIVERSAL FAST CMOS 
GATE ARRAY SOWTION. THREE 
OR FIVE MICRON TECHNOLOGY! 

360 to 2400 GATES! 

There are many sound reasons to 
select Universal as your CMOS gate 
array partner. Here are a few: 

Advanced Technology-We don't 
buy technology from others-we 
make it! For toggle rates to 25MHz, 
our 5µ process serves nicely. For fre­
quencies beyond, our 3µ process is 
employed. In either case, you 're dealing with a company 
in full command of the technology behind its arrays. 

Broad Array Selection-No other company has a more 
useful selection of arrays. There are 14 different arrays 
logically sized between 360 and 2400 gates available. 
Large or small , fast or faster performance, we have an 
array to serve your needs. 

Type Gates Size Speed Pads 

1S03 or SA 360 118 x 140 SO or 2SMHz 44 

1S03 or SB S40 132 x 167 SO or 2S MHz S8 

1S03 orSC 720 1S9 x 167 SOor2S MHz 64 

1S03 or SD 960 161 x 208 S0or2S MHz 70 

1S03 or SE 1200 188 x 208 SOor2S MHz 74 

1S03 or SF 1SOO 188 x 244 SOor2S MHz 80 

1S03 or SG 1800 202 x 230 SO or 2S MHz 92 

1S03 or SH 2400 232 x 2S2 SO or 2S MHz 110 

• Macrocells are placed automatically 
• Macrocells are routed automatically 
• Logic and circuit functions are fully 

simulated 
•The design is completely verified . 
• Test program automatically 

generated 

Fast Turnaround-For arrays of 800 gates or less, we 
guarantee an 8-week turnaround . For larger arrays, add 
one week per 150 gates. And because of our powerful CAD 
tools, when you get your prototypes, they'll work and per­
form to spec! 

Start Today-What size array do you need? With our 
Handy Dandy Gate Counter, you can convert your TIL or 
LSTIL design to CMOS gate equivalents quickly. In less 
than an hour, you'll know exactly what size array will do your 
job. Write or call today for your FREE Handy Dandy. We'll 
also send you a full color brochure describing our products 
and services. 

Complete CAD Support-No other company has more 
sophisticated CAD tools. Every Universal array is completely 
simulated and verified prior to converting it to silicon. And 
that's not all: 

Write 43 on Reader Inquiry Card 

UNIVERSAL SEMICONDUCTOR INC. 
1925 lanker Road San Jose, CA 95112 (408) 279-2830 



Color Hard Copy 

neously, print the entire page in one 
color, and then back up the paper 
to print the next color. 

Many companies now offer two 
multi-colored ribbons: one with 
black , red, green and blue for four­
color printing , and one with black , 
cyan, magenta and yellow for sev­
en-color printing (via mixing of pri­
mary pigments). 

Color impact printer/plotters 
generally accept only raster input , 
but Envision 's 430 Color Vector­
Printer accepts pen plotter vector 
data without need of a vector-to­
raster converter. Thus, it should 
compete with pen plotters for labo­
ratory and engineering applica­
tions. It should be especially suc­
cessful in cost-conscious environ­
ments that would welcome a single 
device to produce both high-quality 
printing and vector plots . 

Ink Jet 
Ink jet technology is really two 
separate technologies: Hertz tech­
nology and drop-on-demand. Hertz 
ink jet printers (such as Applicon 's 
Satellite plotter) use print heads 
that spray a continuous stream of 
charged ink droplets at the paper 
(Figure 6) . Control of an electro­
magnetic field between the ink jets 
and the paper determines whether 
the ink droplets reach their destina­
tion or are electrically deflected 
and siphoned away by a suction 
tube. 

With drop-on-demand printers , 
the ink droplets are controlled at 
the print head-an ink droplet is 
emitted only when the print head 
fires (Figure 7). Printacolor was 
first with a drop-on-demand desk­
top printer and first with an OEM­
targeted drop-on-demand printer 
module. They recently introduced 
the TC1040 , with a dot density of 
85 or 120 dots/inch and 4913 possi­
ble colors , using built-in dithering . 
They also offer a $5K high resolu­
tion desk-top model for personal 
computers , and a number of other 
medium and high resolution color 
printers starting at about $4K. 

Several other companies also 
produce desk-top , drop-on-demand 
color ink jet printers , including Ad­
vanced Color Technology, Canon , 
Diablo, Sharp and Tektronix . Ad-
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Drum 

Figure 6: Print heads on Hertz ink jet printers spray charged ink droplets at the pa­
per; a switching electromagnetic field determines whether or not the ink droplets 
reach the page. 

Print Head 

Figure 7: Drop-on-demand ink jet print­
ers use solenoid- or piezo-electric-con­
trolled print heads. 

vanced Color Technology is touting 
the reliability of their recently in­
troduced ACT-II , with an MTBF 
specification of 6000 hours. The 
unit is also fast (90 secs per copy), 
provides 120 colors, has three 
available interfaces (RS-232, Cen­
tronics and RS-170 RGB), and 
prints on overhead transparency 
film. The overhead material was 
developed in conjunction with Po­
laroid , who is also supplying the 
media. A frame buffer to allow the 
ACT-II to store information from 
the host computer, freeing the host 
for other tasks during plotting, 
should be announced in September. 
Unit one cost of the ACT-II is 
$6400. 

Canon's A-1210 ink jet features 
high print speed ( 40 cps) and very 
low noise levels (under 50 dB) at a 

cost of $795. Tektronix offers a high 
resolution, large format device for 
$12K, and a lower resolution desk­
top model for $1950. They plan on 
announcing overhead transparency 
capability shortly. Diablo's 16-noz­
zle (4 nozzles per color) printer has 
a resolution of 120 dots per inch 
and 20 cps print speed. Its most 
notable feature , however, is its low 
price of $1250 (quantity one). Both 
the Tektronix and the Diablo desk­
top printers use a Sharp ink jet 
printer mechanism. 

Hitachi and Sanyo both should 
be shipping high resolution ink jet 
printers (up to 400 dpi) within a 
year and a half. Both products 
were discussed at this year 's Society 
For Informational Display confer­
ence, as were ink jet technologies 
from NEC, Fujitsu, Tektronix and 
IBM. In addition to increasing res­
olution, new ink jet head designs 
could improve reliability and boost 
print speed to 150 cps. 

Ink jet printers' chief features 
are low cost per copy, low noise , 
and multifunctionality (they can be 
used as regular printers as well as 
color graphics plotters.) Their col­
ors, like those of color impact 
printers, tend to be flatter than 
those of xerographic, thermal or 
photographic devices. Which is 
more desirable is purely a matter of 
taste . Also, many of the ink jet de­
vices either already are capable of 

Continued on p. 56 
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QUIET. Low noise level 
designed for the office­
easy on power, too. 

ELIMINATES ADJUSTMENT TWO WAYS. 
Embedded servo information and 
microprocessor logic mean no need 
for head alignment; no electric 
adjustments, even when changing 
CBs; highly reliable cartridge 
interchange. 

T H E L A R K™ 

HIGH PERFORMANCE 4 WAYS. ( 1) low-mass, 
lightly-loaded flying read/ write heads. 
(2) 9.67 Mhz transfer rate. (3) 42 ms average 
access time-9455; 35 ms average time-
945Z (4) linear voice coil actuators 
and precision closed-loop servo system. 

F A M L y 
Now LARK doubles your options for built-in back-up with unlimited shelf storage: we've 
added the 50-Mbyte Model 9457 to the16-Mbyte Model 9455. Both come with high 
quality and reliability built in. For more information, call your local Control Data 
OEM Sales representative or write: OEM Product Sales. HQN08H, 
Control Data Corporation, P.O. Box 0, Minneapolis, MN 55440. 

Write 10 on Reader Inquiry Card 

(5 2) CONT1'0L DATA 
Addressing society's major unmet needs 

as profitable business opportunities 



Color Hard Copy 

Color Hard Copy Manufacturers 

Thermal Transfer -------------------

Fujitsu America, Inc. 
Santa Clara, CA 
Write 352 

Seiko Instruments USA Inc. 
Santa Clara, CA 
Write 353 

Sony Corporation Of America 
Park Ridge, NJ 
Write 354 

Courtesy Seiko 

Electrostatic ---------------------

Versatec, Inc. 
Santa Clara, CA 
Write 355 

Color Cameras 

Celtic Technology 
Woodland Hills, CA 
Write 356 

Dicomed 
Minneapolis, MN 
Write 357 

Eikonix Corp. 
Bedford, MA 
Write 358 

Elscint France 
Bagnolet, France 
Write414 

Image Resource 
Westlake Village, CA 
Write 359 

Lang Systems 
Sunnyvale, CA 
Write 360 

Log E/Dunn Instruments 
San Francisco, CA 
Write 361 

Courtesy Versatec 

Courtesy Polaroid 

Matrix Instruments 
Northvale, NJ 
Write 362 

Optronics International 
Chelmsford, MA 
Write 363 

Polaroid 
Cambridge, MA 
Write 364 

Xerographic ---------------------

Xerox Corp. 
El Segundo, CA 
Write 365 
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Courtesy Xerox 

To obtain more information on Color Hard Copy Manufac­
turers, please write the appropriate write number on the 
Digital Design Reader Service Card. 

Color Impact 

Anadex 
Chatsworth, CA 
Write 366 

Centronics Data Computer Corp. 
Hudson, New Hampshire 
Write 367 

C. ltoh 
Los Angeles, CA 
Write 368 

Envision 
San Jose, CA 
Write 369 

Facit-Data Products 
Greenwich, CT 
Write 370 

General Electric 
Waynesboro, VA 
Write371 

IBM 
White Plains, NY 
Write 372 

Integral Data Systems 
Milford, NH 
Write 373 

Courtesy ID S 

Lear/Siegler, Data Products Div. 
Anaheim, CA 
Write 374 

Olivetti-OPE 
Tarrytown, NY 
Write 375 

Ramtek 
Santa Clara, CA 
Write 376 

Tran star 
Bellevue, WA 
Write 377 

Tri log 
Irvine, CA 
Write 378 

InkJet -----------------------

Advanced Color Technology 
Chelmsford, MA 
Write 379 

Appl icon 
Burlington, MA 
Write 380 

Canon USA 
Lake Success, NY 
Write 381 

Diablo Systems 
Hayward, CA 
Write 382 

Printacolor 
Norcross, GA 
Write 383 

Pen Plotters 

Amdek 
Elk Grove Village, IL 
Write 386 

AMF Geo Space 
Houston, TX 
Write 387 

Aristo Graphic 
Randolph, New Jersey 
Write 388 

Auto-Trol Technology 
Denver, CO 
Write 389 

Courtesy Printacolor 

Sharp Electronics Corp. 
Paramus, NJ 
Write 384 • 

Tektronix 
Beaverton, OR 
Write 385 

Continued on p. 56 
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Color Hard Copy 

Conti11ued from p. 54 

Benson 
San Jose, CA 
Write 390 

Hewlett-Packard 
Palo Alto, CA 
Write 396 

Nicolet Zeta 
Concord, CA 
Write 402 

Calcomp 
Anaheim, CA 
Write 391 

Houston Instrument 
Austin , TX 

Panasonic Industrial 
Secaucus, New Jersey 
Write 403 

Computer Talk 
Morrison, CO 
Write 392 

Data General 
Westboro, MA 
Write 393 

Write 397 

Image Graphics 
Fairfield, CT 
Write 398 

Keuffel & Esser 
San Antonio, TX 
Write 399 

Radio Shack 
Fort Worth , TX 
Write 404 

Sanyo Business Systems 
Moonachie, New Jersey 
Write 405 

Enter Computer 
San Diego, CA 
Write 394 

Kongsberg North America 
Houston, TX 

Strobe 
Mountain View, CA 
Write 413 

Gerber Scientific Instrument Co. 
South Windsor, CT 
Write 395 

Cot11i11ued from p. 52 

Write 400 

Logic Systems 
Santa Clara, CA 
Write 401 

printing overhead transparencies or 
soon will be , giving them a definite 
advantage over impact dot matrix 
printers. 

Color Cameras 
An easy method of getting hard 
copy from a CRT is merely to pho­
tograph the screen. This , however, 
is not as easy as it sounds. First of 
all , to get a sharp picture , either 
the room must be darkened or a 
hood must be placed over the ter­
minal during the photo session . 
And of course the terminal can't be 
used during the photo session . This 
may be acceptable in an art pro­
duction house , where the terminal 
is used expressly for making pre­
sentation graphics. However, it can 
be awkward in an engineering envi­
ronment or office where hard copy 
production is only one of the many 
functions of the terminal , and where 
time-consuming photo sessions are 
at best inconvenient and at worst 
impossible . Also , photos taken di­
rectly off the screen are often poor 
in quality, due to distortion from 
screen curvature and color shifts 
due to the properties of the film 
emulsion. Finally, shooting the 
CRT directly requires photography 
skills often unavailable in a smaller 
company or laboratory. 

A solution to the problem was 
introduced in 1980. Since isolating 
the terminal CRT from light in a 
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Tek1ronix 
Beaverton, OR 
Write 406 

Host CRT 

Digital 
Processor 

@
Fixed-Focus 

RGB ?II 
Separation Filter Film Holder 

Figure 8: Color cameras use a mono­
chrome CRT, a RGB color wheel and a 
fixed focus lens and film holder to re­
produce color CRT images on film . In 
addition, some digitize the RG B output 
to provide multiple levels of grey-scale. 

work environment was the major 
difficulty, Dunn Instruments and 
Matrix Instruments developed a 
light-tight box containing a second , 
monochrome CRT facing a fixed­
focus lens/film holder assembly 
(Figure 8) . Between the CRT and 
the camera is a red , green and blue 
(RGB) color wheel separation fil­
ter. The monochrome CRT accepts 
red , green , and then blue informa-

Texprint 
Burlington, MA 
Write 407 

Tymshare 
Cupertino, CA 
Write 408 

Versatec 
Santa Clara, CA 
Write 409 

Watanabe Instruments 
Costa Mesa, CA 
Write410 

Xynetics 
Santa Clara, CA 
Write411 

Yokogawa Corp. Of America 
Shenandoah, GA 
Write412 

tion sequentially from the graphics 
terminal. First , red information in­
puts into the monochrome CRT, 
appearing as fields of white . The 
color wheel simultaneously rotates 
so that the red filter locks into 
place in front of the CRT, and the 
camera photographs the red data . 
The procedure is repeated for 
green and blue information , result­
ing in a full color, continuous tone 
photographic image. 

If instant 8 x 10 sheet film (print 
or overhead transparency) is used , 
the operator must now run it 
through a film processor, which 
takes about two minutes. SX-70 
film develops automatically, and 
regular 35mm film can be sent out 
or processed in-house, if the chemi­
cals and expertise are available . 
The units can now also be operated 
with new instant 35mm slide film 
that develops in five-minutes with­
out special equipment. 

The original, floor-standing color 
cameras sold for a base price of 
about $10K to $15K, with various 
format film holders extra. Image 
Resource soon introduced a lower 
resolution desk-top model for $5K. 
The trend over the past year has 
been towards lower price and 
smaller unit size for low end de­
vices , and increased image quality 
and user interactivity in high end 
models . Celtic Technology, Lang 
Systems and Modgraph have all en­
tered the field , Celtic and Lang at 
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Designer-original ULA gate arrays 
from ferranfi. Custom-~ailored LSI 
at an off-the-rack price. 

You'd like to outfit your product 
with a custom chip. but you know 
the obstacles. 

Months of engineering 
development time. Thousands in 
start-up costs. 

Fortunately. there is a way 
to get a chip that's perfectly 
suited to your needs without 
paying for a full custom effort. 
The Ferranti ULA~ 

We start with a selection of 
over 50 Ferranti-fabricated basic 
LSI circuits. each with an array of 
uncommitted active and passive 
components. Then. with one 
last photomask. we make your 
custom-tailored LSI. 

We can fashion your chip 
with up to 4.000 gates and 
performance from CMOS power 
levels to ECL speeds. And with 
over 1100 successful integrations 
behind us. we've ironed out all 
the development problems. 

Whether we start with your 
logic diagram or a CAD mag 
tape, our advanced ULA CAD 
Verification Software ensures 

"right-first-time" integrations. 
So if you're shopping for 

custom LSI. try the leader in 
gate arrays on for size. 

Ferranti Semiconductors. 

better by design 

Write 33 on Reader Inquiry Card 

ULA Design Centers located in : U.S.A .. Commack, NY, 516-543 -0200; U.K .. Manchester. 061-624-0515; 
W. Germany, Munich, 089 -293871 ; France, Paris. 331 -407-11-11; Australia, Sydney, 612 -290-1-1071; Hong Kong, 5-538298. 

• ULA is the Ferranti brand name for uncommitted logic arrays and is a trademark of Ferranti pie. 



Color Hard Copy 

the low end , with small format 
units in the $2K price range , and 
Modgraph at the higher end, with 
their Smart Graphics Color Camera. 

Last year, Image Resource and 
Polaroid entered an agreement to 
jointly produce and market color 
cameras. In addition to a line of 
analog devices , they also produce 
models that digitize the video sig­
nal, and calculate gray-scale trans­
fer functions for each color. Also , 
they match contrast, density and 
other exposure parameters to film 
type . Another model, introduced at 

Photographic Film 

Laser 

Light-Tight 
Film Box 

Figure 9: Laser scanners use a highly 
precise modulated laser to write on pho­
tographic film, producing an extremely 
high resolution image. 

this year's NCC, is an image pro­
cessor as well as a camera . It allows 
the user to select from a palette of 
72 colors to modify images, and of­
fers graphics software package 
drivers for hidden-surface removal , 
enhanced color saturation , and 
multiple-image batch exposure . 

Color cameras are ideally suited 
for situations where color slides for 
presentations are c~sired , or where 
complex , multi-hued graphics re­
quire continuous-tone color. For 
8 x 10 prints, however, the high 
quality of the image must be bal­
anced against the high cost per 
copy ($5 to $7) . 

Laser scanners represent another 
photographic imaging technology 
(Figure 9) . These devices operate 
in a manner analagous to wood 
lathes , but use film instead of 
wood, and lasers instead of blades . 
The film, mounted inside a light­
proof drum , rotates rapidly. Simul­
taneously, a laser shuttles along the 
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There are 
difficulties in taking 
art production out 

of the hands of 
artists and giving it 
to computer users. 

length of the drum, exposing the 
film with a highly precise, modulat­
ed beam of light. Laser scanners 
are used for high resolution imag­
ing, often of satellite shots, where 
extremely high precision is essential. 

Thermal Thansfer 
Thermal ink transfer technology is 
an area dominated by Japan-based 
companies who offer the color hard 
copy device as an enhancement to 
their graphics terminals. The print­
ing mechanism consists of a ther­
mal print head positioned over an 
ink sheet roll segmented into con­
secutive, page-size bands of yellow, 
magenta and cyan wax pigment 
(Figure 10). This is positioned over 
a bidirectional plain-paper or trans­
parency transport. 

Thermal Head 

n1l:J ~ Paper ~ 

Figure 10: Color thermal printers melt 
dots of wax-based color pigment onto 
plain paper or transparency material. 

The paper makes three passes 
under the thermal print head , one 
for each primary color. Nibs on the 
print head heat up and melt dots of 
pigment onto the paper. After the 
print head prints all of the yellow 
information, the paper transport 
reverses . At this point, the magenta 
segment of the ink roll is in posi-

tion, and magenta dots are printed. 
Finally the transport reverses once 
again to accept cyan pigment. Su­
perimposition of dots of different 
colors allows the device to produce 
hard copy with seven colors (plus 
white, or no pigment) . 

Seiko Instruments USA ( daugh­
ter company of Daini Seikosha , 
Ltd ., of Japan) offers a unit called 
the D-Scan CH-5201 Color Hard­
copy Device . It features a local 
memory that accepts and stores a 
video image from a color graphics 
display in 0.5 sec. The display ter­
minal is then free for continued op­
eration while the CH-5201 gener­
ates up to 99 copies of the image. 
Dot density is 150 dots per inch , 
with a dot size of 0.167mm. Inter­
faces offered are RS-170 video , RS-
343 video , and Centronics Parallel. 

At about 100 lbs . and $9K, the 
devices may be heavy in both 
weight and price for most desk-top 
system applications . However, they 
are quite suitable for applications 
requiring large volumes of color 
hard copy at a relatively low cost 
per copy (25¢). 

Color Xerography 
Laser xerography uses a laser that 
"writes" on a photosensitive drum 
(Figure 11). Sensitized areas of the 
drum pick up toner, and the drum 

Photosensitive Drum 

I 

I 
Paper 3-Color Toner Fountain 

Figure 11 : Laser xerography uses a la­
ser to write on a photo-sensitive drum 
that transfers toner one color at a time. 

then rolls the toner onto a sheet of 
plain paper or transparency plastic . 
This process occurs three times , 
once for each of the three primary 
colors. Overlapping pairs of pri­
mary colors results in three more 
colors, and overlapping all three 
toners provides black . 

Xerox's 6500 CGP produces high 
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Four Answers To Your 
S-100. Multi-User Problems. 

Intercontinental Micro Systems makes 
everything you need for S-100 bus multi-user 
systems, networks or single user systems. 

and the prices are what you'd expect from ing, hardware integration problems and 
software nightmares. Come to Intercontinental 
Micro and get it all - price, performance 

At a price that won't break your budget. 
Quite simply, our single board computers, 

slaves, 256K memories and personality 
boards let you build a system now, not later. 
The hardware works, the software works, 

a company that uses the most advanced 
design, software and production techniques 
to keep costs down. and delivery. 

What you won't expect is the almost 
awesome sophistication of Intercontinental 
Micro System's products. 

Read the specs, then cal l, write or circle the 
bingo number below. We'd be glad to send 
more information and help solve your S-100, 
multi-user system problems. So stop messing around with multiple sourc-

CPX-MX SLAVES. 
o IEEE 696.1/D2 S-100 compliance. o Compatible with 
CPZ-48000 SBCP. any Z-80A based CPU with extended address 
capability or 16 bit based CPUs complying with IEEE 696.1/D2 
bus specification. o Z-80B'" 6MHz (CPS-6X) or Z80A4MHz 
(CPS-4X) operation. o Two synchronous (CPS-MS) or 
asynchronous (CPS-MA) serial I /0 ports. o Turbooos·· & 
GP/NET'" compatible. o Master confiscation of slave memory 
for diagnostic purposes. o Two parallel 1/0 ports : eight data 

bits+ 2 handshake lines per port. o 64 Kbytes of onboard dynamic RAM. 
o Master /slave memory-to-memory transfers under OMA control @ 571 
Kbyte /sec transfer rate when used with CPZ-48000 SBCP. o Software 
selectable baud rates. o Usable as an intelligent 1/0 processor in single 
user system. 

PERSONALITY BOARDS. 
o Centronics printer. o 8 inch floppy disk. o 51/4 inch floppy 
disk. o RS232 serial communications. o Synchronous / 
asynchronous modem. o Priam smart/smart E hard disk. 
o Long distance serial communication (2000 ft @ 9600 baud). 
o Shugart Associates Systems Interface (SASI). o Clock I 
calendar. o Kanan David.Jr.'" hard disk. o Archive tape drive. 

Write 25 on Reader Inquiry Card 

1733 South Douglass Road,Ste.E 
Anaheim, California 92806 
(714) 978-9758 

"========'! Telex: 678401-TAB-IRIN 

CPZ-48000 SINGLE BOARD COMPUTER. 
o IEEE 696.1/D2 S-100 compliance. o Z80A;· 4MHz Operation. 
o Floppy disk controller (FOG). Single or double sided. Single 
or double density. 8" or 51/4'.' o Two synchronous or asynchro­
nous serial 1/0 channels (SID). o Two parallel 1/0 channels 
(PIO). o Four channel OMA controller. o 64K on board RAM. 
o Memory management unit (MMU). Addresses up to 16 
megabytes of system memory. o Eight Vectored priority 

interrupts. o Provisions for 2K or 4K onboard EPROM. o Software select­
able baud rates. o IBM Bisync, HOLC, SOLC and other protocols. o CPJM;· 
MPJM:·and Turbooos·· operating systems available. o Turbo-Disk"' 
implementation included. 

256KMB-100 256K MEMORY. 
o IEEE S-100 bus. spec 696.1/D2compliance. The 256KMB-100 is 
compatible with most IEEE S-100 board products now on the 
market. o Linear addressable to 2 megabytes. o 225 nano­
second access time, maximum. 160 nano-seconds, typical. 
D295nano- second read-write time. minimum. o Bank 
selectable 16K increments. o I /0 port address bank selection. 
o Configures for phantom deselection. o Parity error detection, 

visual and /or interrupts. o Bank selection compatible with CROM1x:· 
CP/M2.2:· MP/M'." Alpha Micro. and other major systems. 

Z80A & ZBOB are trademarks of ZILOG Corp.• CP/M. MP/M & CP/NET are trademarks of 01g1tal Research Corp.• TubroDOS 1s a trademark of Software 2000 Inc 
CROMIX is a trademark of CROMEMCO Corp.• DAVID JR. is a trademark of KONAN Corp. 



For the systems integrator, power is 
flexibility .. . and flexibility is the 
Heurikon HK68!!! 

Sporting an extremely well considered 
array of on-board features , the 
Heurikon HK68 presents itself as a 
single board one to eight user UNIX 
system!!! 

Designed around the Motorola 
MC68000 microprocessor, the HK68 
is compatible with the 24 bit Intel 
Multibus™ and includes quad channel 

DMA controller, memory manage­
ment unit, 128K or 256K bytes of dual 
access RAM with parity expandable to 
lM byte on-card!!! , twin EPROM 
sockets providing a total capacity of 
64K bytes, four RS-232-C ports with 
optional RS-422 on one port, win­
chester interface, streamer tape/ 
printer interface, three 16 bit counter/ 
timer channels, eight user definable 
LEDS and four dip switches, and 
two iSBX™ connectors for further 
expansion!!! 

Call Heurikon Direct 1 800 356•9602 In Wisconsin 1608 271•8700 
Multibus & iSBX are trademarks of In tel Corp. 

Write 1 on Reader Inquiry Card 

l];n us your thoughts Digital Design is your 
forum - your inputs 
help keep the magazine 
interesting and vital to 

60 

the design community. So let us know how we 're doing and how we can serve 
you better in the future. We want to know what you like or dislike about Digital 
Design, the subjects you 'd like to see us address, how you feel about the 
problems you face every day as design professionals. 

If you have thoughts your peers should know about, put them in a letter in 
Digital Design. Have your say in your magazine ! Send letters and comments to: 
Editor, Digital Design, 1050 Commonwealth Ave ., Boston, MA 02215. 

Color Hard Copy 

quality, plain paper color hard copy 
or overhead transparencies from 
color graphics terminals at a very 
low cost per copy. However, its ini­
tial cost is high (over $30K) and 
Xerox doesn 't supply the necessary 
interface electronics . Also , in the 
field , consistency of the image 
quality has been a problem , as has 
reliability. 

Desktop Art 
Each technology will find its way 
into its own niche : color impact 
printers will fill the need for high 
speed printing with limited graph­
ics ; ink jet printing will move into 
environments requiring quiet , 
multi-colored plotting with trans­
parency capability ; color cameras 
will meet the need for high-resolu­
tion continuous-tone photos and 
slides; thermal transfer will occupy 
the high-output , medium resolution 
niche ; color electrostatic will pro­
vide fast , large-format plotting; and 
pen plotters will continue to gener­
ate slow, but draftsperson-quality 
line art. More and more , each of 
these technologies will occupy the 
desk-tops of engineers and execu­
tives. 

Unfortunately, there are difficul­
ties in taking art production out of 
the hands of artists and giving it to 
computer users , since even the 
most sophisticated device cannot 
provide artistic ability. Even some­
thing as simple as a pie chart re­
quires a number of design deci­
sions: frequently, cross-hatching or 
radial design is easier to read than 
solid colors ; certain colors can 
draw attention to -particular areas ; 
and some color combinations are 
more effective than others. Plainly, 
an engineer or executive who relies 
on his wife to select his tie every 
morning can not be expected to 
produce a convincing color graph­
ics presentation. Color hard copy 
manufacturers will continue to offer 
more sophisticated devices to less 
sophisticated users , and OEMs will 
continue to design them into sys­
tems. But it will be the ability of 
this entirely new spectrum of color 
hard copy users to implement these 
new capabilities that will determine 
how effectively these devices will 
actually be used . D 
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The PGM offers the most complete software available 
including the capability of overlaying vector and raster 
graphics, all at unbelievable prices. Continuous Tone 
Solid Modeling ($2,000) ; Full DISSPLA* ($7,000) ; 
INTERACT Interactive DISSPLA includes Charts, Fonts, 
Maps, Shaded Counties ($5,000) ; SUPERCIRCUIT 
Interactive Schematics and PC Autorouting ($5,000); 
DRAFT-AIDE CAD ($7,500) . 

Over 50 device drivers (most plotters, microfilm, 
electrostatics, etc.); a list of custom drivers upon request. 
Full FORTRAN 77 operating system used to develop 
most of the software on the PGM itself, at an average of 
2,000 statements/man month. 

11035 Roselle Street, San Diego, CA 92121, (619) 452-8665 Write 26 on Reader Inquiry Card 



MULTIBUS* PLUS 
PERFORMANCE 

DEPENDABILITY 
FLEXIBILITY 

Monolithic Systems Corporation has always been 
synonymous with Multibus technology. In fact. MSC 
has the distinction of having designed the first 
patented single board computer. Other firsts include: 
the first use of 64K RAM elements. on-board EPROMS. 
floppy disk controllers. APUs. user selectable 
addressing and multi master CPU configurations. 
These board level accomplishments have benefited 
OEM's for over 12 years and have culminated into a 
powerful line of systems. the MSC 8800 series. 

As the leading innovator in Multibus products. 
Monolithic Systems offers a family of systems intended 
to do things never done before. Systems to assist and 
create test programs for the scientific and industrial 
markets. to be multi-user and multi-tasking. to be 
expandable. rugged and reliable beyond anyone's 
expectations. Available with operating systems by 
Digital Research. the MSC 8800 series and board level 
products will be prominent factors in Multibus 
applications now and in the future. 

For more information abou t Monolithic Systems Corporation and its Multibus product line 
call Toll Free I -800-525-7661 . 

~ Monolitt\ic: 
~y~ f\Jftemf corp . ... means technically advanced solutions. 

USA 
84 INVERNESS CIRCLE EAST 
ENGLEWOOD 
COLORADO 80112 
303-770-7400 
TELEX: 45-4498 

EUROPE 
JUSTINIANSTRASSE 22 
6000 FRANKFURT aM MAIN 1 
WEST GERMANY 
611590061 
TELEX 41-4561 

CANADA 
6503 NORTHAM DRIVE 
MISSISSAUGA 
ONTARIO, CANADA L4V IJ2 
416-678-1500 
TELEX: 96-8769 

16 BIT PROCESSING 
• iAPX 186 8 Mhz. CPU • TWO iSBX CONNECTORS 
• 128 OR 512 KBYTE PARITY RAM • ONE RS232C PORT 
• UP TO 128 KBYTES EPROM • 24 LINES PARALLEL 1/0 
• FOUR 16 BIT COUNTER TIMERS • 1 YEAR WARRANTY 

' Multibus is a registered trademark of Intel Corporation . 
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"In The Beginning• By Richard Katz, Vectrix 
Corporation 

"Integrated Circuit Design• Courtesy of Floyd J. "Weather Satellite Image• Copyright WSI 
James, University of North Carolina at Chapel Hill Corporation 

VX384 •VERY HIGH SCREEN RESOLUTION 672 by 480 pixels 
• 512 COLORS PER PIXEL, 384K bytes of graphics RAM 
•COLOR LOOK UP TABLE with 16 million colors 
•ON-BOARD 16 BIT MICROCOMPUTER 
• 3D GRAPHICS SOFTWARE PACKAGE, includ­
ing rotation, scaling, translation, perspective, 
clipping, vlewport, polygon and filled polygon 
• HARDWARE LINE AND ARC GENERATION 
•ON-BOARD AND USER DEFINABLE CHAR­
ACTER SET 
• SERIAUPARALLEL INTERFACE: most computers 

VX128 • 8 COLORS PER PIXEL, 128K of graphics RAM 
•INCLUDES ALL FEATURES OF VX384 without color 

look-up table 
OPTIONS 
• VXM HIGH RESOLUTION RGB COLOR 
MONITOR 
•COLOR GRAPHIC PRINTER with interface 
cable 
•FOR ADDITIONAL INFORMATION call Toll Free 
or write VECTRIX Corporation, 1416 Boston 
Road, Greensboro, NC 27407 (919) 294-6640. 

IF YOU STILL DON'T BELIEVE IT, CALL TOLL FREE: 
See us at SIGGRAPH 83, booth 977 1-800-334-8181 Write 12 on Reader Inquiry Card 
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COMPONENTS 

SBC Links Multibus 
And IBM PC 
by C.A. Burdet 

A large segment of the µP-based 
small systems market is strongly in­
fluenced by a few facts which have 
established their dominance during 
the past year or so. One factor is 
that the personal computer market 
favors technically simple , well­
packaged products (i.e ., IBM's PC). 

Another influence has been sound 
technical standards (e .g. IEEE-
796 Multibus) promoting mutually 
beneficial cooperation rather than 
destructive competition among man­
ufacturers , through enhanced confi­
dence at the OEM/user level. And 
new industrial , scientific, and com­
mercial applications are increasingly 
leaning on mass produced hard-

Bridging the IBM PC 
to Multibus 

Architecture offers 
new expans1on 

capabilities to the 
system designer. 

ware , software, and personal com­
puters to reduce costs , develop­
ment time, and simplify training. 
Additionally, increasingly bellicose 
competitive strategies are being im­
plemented at all levels (VLSI com­
ponent families, PC board formats , 
operating systems , and packaged 
computers) in an attempt to irre­
versibly capture and " lock-in" ap­
plications markets one by one. 

Banking on the appeal of a de 

C.A . Burdet is Executive Vice­
President of SysteMathica Micro­
processor Development Group, 
4732 Wallingford Street, Pittsburgh, 
PA 15213; Tel: (412) 621-8362. 
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facto standard and the wealth of 
add-on hardware/software products 
available for the IBM PC, a bridge 
is now available to the Multibus ar­
chitecture. This marriage merges 
popular features from two radically 
different families , and offers some 
new expansion capabilities which 
broaden a system designer 's range 
of options. 

The DBC-18xx modular single 

• A dual port memory bus commu­
nicates with the internal system 
bus and the Multibus. Up to 64 
Kbytes may be shared in this 
manner by Multibus and IBM PC 
compatible hardware. 
The architecture presents the sys­

tem designer with a large selection 
of off-the-shelf hardware and soft­
ware modules . Several IBM PC 
compatible subsystems may be 

Line 
Printer 

Camera Ready 
Artwork 
Plotter 

Dumb 
Terminal 

Floppy Disk 
Drive(s) 

RS-232 

Workstation Processor Workstation Processor 

IBM PC Compatible Bus 

Hard 
Disk 

Figure] : Multistation CAD84 installation; (a) processor intensive station: PCMBO 
compilation, sub-plot link and locate, route checking, parts list, etc., (b) system 
console and peripheral controller: print & plot spooling, back-up operations, exter­
nal communications, (c) low-cost PC board design station: hard copy based devel­
opment, (d) workstation with screen graphics capability. 

board computer series is centered 
around Intel's iAPX 188 CPU . The 
on-board system architecture fea­
tures a triple bus structure: 
• An IBM PC compatible internal 

system bus , with on/off-board ex­
pansion capabilities, accommo­
dates add-on boards designed for 
the IBM Personal Computer and 
related hardware . 

• A multi-master Multibus inter­
face permits configurations where 
DBCs participate in multi-pro­
cessor architectures as a master, 
slave, or intelligent slave. 

linked in a Multibus-based multi­
master architecture to form high 
performance configurations run­
ning popular low cost software. In 
addition to off-board expansion 
capabilities , the DBC Series in­
cludes substantial on-board re­
sources , including serial and paral­
lel 1/0 , floppy disk control , up to 
64K ROM , and 256K RAM; an 
110 expansion connector further 
allows a choice of Intel compatible 
expansion modules to plug into the 
main board, including IEEE-488 , 
modem , data acquistion, and Win-
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fiber has a large bandwidth that 
doesn't degrade rapidly over dis­
tance (Figure 4) . Though comput­
ing won 't soon push the 500 kbit -
1/2 Gbit/sec. rates now possible on 
fiber, remoting and multiplexing al­
ready put severe demands on cop­
per cable. 

Several examples of fiber links 
have appeared recently. Texas In­
struments' OPTI 900 Model 931 
video display terminal uses up to 
3000' of fiber at 19.2 kbits. Coden­
oll now offers a fiber optic interface 
that can link VAX and PDP-lls up 

Special 
High 

passive networks are more limited. 
In the Xerox system, transceivers 
can be up to 2.5 km apart; Net/ 
One allows 1 km repeaterless 
spans. Another option on Ethernet 
is a fiber "backbone" that connects 
copper networks in a large system . 

Certain high speed data transfers 
also demand more bandwidth/dis­
tance than copper can offer. The 
Cray supercomputers used in Los 
Alamos Labs use fiber links, as 
does the control and monitoring 
system for the Novette and Nova 
lasers at Lawrence Livermore 

Telephone Frequency Coaxial 
Cable Paired Cable Cable 
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Figure 4: Typical ranges of attenuation versus frequency for several m edia . 

to 6 km apart at speeds up to l 
Mbit/sec. ICS Electronics Corp. 
(San Jose , CA) has announced an 
IEEE 488 bus extender with a fiber 
optic option. Their data (Table 1) 
shows that use of fiber allows data 
transfer speeds as much as six times 
faster than is possible with coax. 

Fiber options can override the 
500 meter limit between nodes in 
the Ethernet specs. Xerox has a 
prototype , and a joint effort be­
tween Codenoll , Siecor (Hickory, 
NC) and Ungermann-Bass (Santa 
Clara, CA) has produced another 
Ethernet-compatible system, Fiber 
Optic Net/One. Each uses a differ­
ent approach: Xerox uses an active 
star coupler, while Net/One's is pas­
sive. Active optical components are 
difficult to find or produce, but 
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Labs . Livermore's Novanet system 
operates asynchronously at up to 
10 Mbits/sec to link a VAX 11/780 
to LSI-lls and camera equipment. 

Less esoteric needs for speed and 
bandwidth are in graphics systems 
(see "Fiber Optics in CAD/CAM 
Systems," page 8-1 ), a market tar­
geted by Arte! Communications 
Corp. (Worcester, MA) . Canoga 
Data Systems' CBE-100 bus ex­
tender links a VAX 111780 with a 
DeAnza 5000 Image Array Proces­
sor for a medical image network at 
the Hospital of the University of 
Pennsylvania. The system will 
eventually link a cluster including 
those two machines to a concentra­
tor with a cluster of medical imag­
ing equipment. Other very high 
speed peripherals such as mass 

Fiber Optics 

memory can also be remoted with 
fiber. 

The new Tandem Non-Stop II 
link , FOX, is a system-to-system 
link that carries signals at 1 Mbit/ 
sec over each of four fibers. FOX 
can connect as many a 14 minicom­
puter systems, with nodes up to a 
km apart in a ring topology. Even 
faster mainframe-to-mainframe 
links will be ideal candidates for 
fiber. 

Multiplexed signals need high 
bandwidths and speeds , as well. Fi­
bronics International (Hyannis, 
MA) makes multiplexed systems 
for IBM and ITT machines in both 
fiber and coaxial versions . Their 
FM-1678 fiber optic multiplexer al­
lows 16 terminals or printers to be 
connected to an IBM 3274 control­
ler via a fiber cable up to a mile 
long ; the multiplexed signal travels 
at 2.3 Mbits/sec over the fiber. 
Phalo OSD (Shrewsbury, MA) , 
Valtec, Kaptron and others also 
have multiplexers on the market. 

Installation/Upgrading 
With computer technology advanc­
ing rapidly, no one wants to be 
limited by bandwidth contraints. 
Manufacturing , analysis , test and 
management can all benefit by up­
grading distributed access to com­
puting facilities , and multiplexing is 
a good way to achieve this. But 
adding high speed signals from new 
equipment quickly exhausts the 
bandwidth of copper cable. Fiber 
cable, however, with its huge band­
width , allows many upgrades over 
the same cable. 

A fraction the size of copper ca­
ble , fiber cable can be installed in 
ducts too crowded to allow for 
more standard size cable. Optical 
cable can also connect directly to a 
terminal through office, lab or 
plant space, since it is bendable and 
unobtrusive . Minimum bend radius 
for fiber cable is typically from 200 
mm to as little as 5 mm. 

Fiber cable weighs about 1/3 as 
much as coaxial cable carrying 
equivalent signals. But despite the 
light weight , the cable is strong and 
can be pulled · in with standard 
methods . Belden Corp. (Geneva, 
IL) supplied fiber cable for a 
Sperry Univac system for the city 
of Houston in what the city electri-
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Fiber Optics 

RG-62AIU COAX 
(914m) 

Optical Fiber 
(902m) 

>5c,,.v :>ocr:: 

tern admits to problems with the 
optics. The problem, it seems, is 
understanding the parameters of 
optical systems well enough to 
choose an appropriate supplier. 
The fledgling fiber optics industry 
has almost no standards yet, since 
much of the optical data communi­
cation equipment has been relative­
ly primitive. 

Data Rate 1 Mb/s 

Lack of standards makes system 
design much more difficult. Each 
supplier is pushing different meth­
ods, and devices from two sources 
that sound similar rarely perform 
the same, even when spec sheets 
show nearly identical numbers. 
Suppliers aren't necessarily making 
up the numbers; even test methods 
for deriving specs are not yet 
standardized. 

Data Rate 10Mb/s 

Beware, too, of component specs 
that won't allow designers to accu­
rately predict system performance. 
Many users are now opting to pur­
chase entire optical systems , to 
avoid that problem. Either way, 
system level figures, like Codenoll's 
"flux budget" and Belden's link 
analysis diagram (Figure 7) can be 
helpful. Several other suppliers, in­
cluding Si(!cor FiberLAN (Re­
search Triangle Park , NC) , HP's 
Optoelectronic Division , Canstar, 
AEG Telefunken (Somerville, NJ) 
and several others also concentrate 
on system performance and design. 

Figure 5: Eye patterns for coax and fiber optic links. 

cian described as the worst pull he 
ever encountered. The cable with­
stood about 800 to 1000 lb. tensile 
stress without damage to the fibers . 

Circuit Savings 
As systems are designed with fiber 
optic links , and more truly board­
mountable optical equipment is de­
veloped , transmission space on a 
card can be diminished . The degra­
dation of square waves such as TTL 
over copper forces designers to add 
complex drive circuitry just to 
maintain TTL logic levels. Over 
high speed copper systems, TTL 
must be transmitted as truncated 
sine waves to be received correctly. 
High speed signals over fiber hard­
ly degrade , as shown in the eye pat­
terns of Figure 5. 

Ethernet systems use + 12 VDC 
through the network , and convert 
to and from + 5 VDC TTL. Co­
denoll 's 2020 Ethernet transceiver 
(Figure 6) has the same circuitry 
(lower half of diagram) , but only to 
meet the needs of copper systems; 
an all-fiber system can handle 
straight + 5 VDC TTL. 

Error generation , both from de­
graded signals and from interfer­
ence , is common over copper, and 
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error detection circuitry can claim 
further portions of a PCB. Since 
optical signals remain purer and 
cannot be disturbed from other 
transmissions, BER is generally at 
least 10 - 9

. 

Pitfalls and Problems 
So far, no one with an installed sys-

I 
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Optional Clock In 

Codenet-2020 Dual Hybrid Chip Set 

. k I Optional Cloe Out 

I 
I 
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Receive 
Data 
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Transceiver Cable Interface Signals 
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Data Data Presence 

Figure 6: Block diagram of Codenet 2020 transceiver. 
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Link length 
Coaxial-cable data rate 
Fiberoptic data rate 

20 m 
100K 
100K 

250m 
60K 
?SK 

500m 
18K 
SOK 

1000m 
SK 

30K 

1500m 
400 
N/A 

2000m 
100 
NIA 

Table 1: Fiber optic-coaxial cable performance comparison . 

With component specs , it is im­
portant to know that power out of 
a transmitter (and certainly out of 
an unpackaged emitter) is not the 
same as power into the fiber. Cou­
pling into the fiber, lensing , and 
power out of the actual length of fi­
ber are factors that component 
specs often do not indicate. When 
designing with components, an 
OEM designer should learn the 
right questions to ask of suppliers. 
Honeywell (Richardson , TX) , for 
example, has been successful in 
supplying component-level prod­
ucts for prototypes, as have others. 

In evaluating potential suppliers, 
a look at not only the product data 
sheets but also the actual product 
is essential. Some suppliers are still 

trying to reconfigure telecommu­
nications products for the emerg­
ing computing market. The result: 
many large, bulky transmit and re­
ceive modules , often packaged in 
boxes that are rack or table mount­
able instead of card mountable. 

In addition to problems with 
specs and total system performance 
figures , the very jargon of optical 
engineering may be a hurdle . The 
typical computer link or network 
designer has little training in opti­
cal engineering , so the initial de­
sign takes either hours of study or 
great coordination with the optics 
supplier. 

Obvious requirements for many 
designs like DC coupling and duty 
cycle 1/0 matching do not always 

Optical Link Analysis 

Fiber Optics 

appear on spec sheets . An optical 
engineer can generally derive that 
information by calculations on the 
data provided , but the electrical de­
signer usually must depend on the 
supplier. 

Another problem with this new 
technology is that there are not 
many users to consult and reliabil­
ity data is not always available. HP 
is one company that publishes reli­
ability figures. Operating tempera­
ture ranges are critical to optical 
components ' performance, and 
MTBF and failure rates increase by 
a factor of 10 to 20 at 85°C, com­
pared to 25°C . To cope with the 
high temperatures generated in 
card racks, Fred Scholl and Mike 
Coden, founders of Codenoll , spe­
cially designed their own heat sinks 
for their transceivers . 

Connectors And Other Parts 
Connectors are one problem to 
which most optics suppliers readily 
admit. There are now connectors 
that lessen the time-consuming and 
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Figure 7: Optical link loss analysis diagram. 
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Fiber Optics 

Fiber Optics in CAD/CAM Systems 
The primary advantage of fiber optics in CAD/CAM sys­
tems is the ability to locate workstations right in the engi­
neer's office, even miles away from the processor. In ras­
ter scan graphics systems where video is transmitted, the 
display generator and workstation monitor are intercon­
nected by one (monochrome) or three (RGB) coaxial ca­
ble(s) and a wire data cable. With high resolution video, 
coaxial cable length is .typically 50 ft (15m), or a maximum 
of 1000 ft . Fiber optics can extend this distance by more 
than a factor of 10. Artel's new Computervision-compatible 
CV-100 fiber optic system, for example, can accommodate 
up to a 60-MHz video clock rate more than a mile without 
signal degradation. A single multifiber cable can support 
full duplex communications for several workstations, re­
placing coaxial and/or ribbon cables. This translates to sig­
nificant duct space and installation cost savings, since fi­
ber cables are smaller and lighter than coaxial cables. 

Computervision Fiber Optics 
Computervision Corp's Designer family of CAD/CAM sys-

terns can now use the CV-100 system to locate lnstaview 
workstations as far as two miles away from the graphics 
processor. 

The system (Figure 1) consists of one Video Generator 
Unit (VGU) per terminal in the CGP-200 mainframe, and 
workstations interconnected by coaxial video cable and 
ribbon data cable. The VGU is a dedicated control unit 
with an integral 32k of 16-bit memory contained on a 15" 
x 15" printed circuit board in the CGP-200 mainframe. 
The lnstaview display is a 19" 1000-line high resolution 
raster scan CRT. 

At the processor end, the CV-101 transceiver module 
multiplexes a video signal from the VGU (through a short 
coaxial patch cable) and two data signals (through the rib­
bon cable), and converts the electrical signal to light, 
which is launched into the fiber cable from the LED source 
through an optical connector. 

At the workstation, the CV-100 modem reconverts the 
optical signal to video and dual data signals that are con­
nected to the workstation via coaxial and ribbon cables. 

Combination Cluster & Star Using 
12-Fiber Trunk & Duplex Cables 

CPU 

SL-2000 Frame 

Duplex Fiber Cables 

Figure 1: Artel's CV-JOO Fiber Optic System increases CAD/CAM installation flexibility of locating Computervision 
lnstaview workstations. 
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Fiber Optics 

LS100 Fiber Optic System as used in an IBM 
3250 Graphics Display System 

00 
1---1 

Host 
Computer 

The CV-100 also accepts the return dual data signals, 
which are multiplexed and transmitted and sent back to 
the CV-101 over the second fiber in the cable. There, the 
optical signal is reconnected to the respective digital data 
signals and patched through the ribbon cable to the VGU. 

IBM Applications 

Figure 2: LSJOO Fiber Optic system as used in an IBM 3250 
graphics display system. 

Interconnecting IBM's 3250 Graphics Display system via 
fiber optics (Figure 2) increases the CPU-to-workstation 
separation to three miles (5 km). Artel's LS-100 Fiber Optic 
Modem is designed to interconnect IBM Control Units 
used in 3250 CADAM applications, and is plug-compatible 
to 3258 and 3255 Control Units. FSK data is transmitted in 
half-duplex mode, with two fibers between modems. Each 
LS-100 guards against data collisions, communicating with 
its control units via 75fl jumper cable. 

critical nature of installation , but 
again , standards are not in place. 
SMA is a near de facto standard, 
but SMA connectors require pol­
ishing the fiber ends and using ep­
oxy; newer connectors from GTE 
(Williamsport , PA), AMP, Inc. 
(Harrisburg, PA) and others allow 
easier connections, but are not usu­
ally interchangeable . 

Some of the connector problem 
is merely conceptual , however. An 
untrained person can generally in­
stall epoxy/polish connectors well 
enough for specified link function­
ing after a few attempts. AMP even 
offers a machine to automatically 
put connectors on short lengths of 
plastic fiber cable , for true OEM 
use. There are now companies who 
will connectorize cable for about 
$10 per termination , and some 
component and cable suppliers will 
deliver products with connectors al­
ready attached . 

Connectors are merely one com­
ponent creating installation and 
training work in optical systems. 
Precisely aligning active devices 
with the tiny fiber cores is a diffi­
cult task of prime importance in 
system performance. A permanent­
ly mounted short length of fiber 
called a "pigtail", in optical align­
ment with the emitter or detector in 
a transmitter or receiver package , 
is a popular way to assure good 
light coupling. But the pigtail must 
then be spliced or connectored to 
the system, and this can cause 
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problems , particularly if the pigtail 
fiber doesn 't match the system fi­
ber. Honeywell 's components use a 
system they call "Sweet Spot", with 
a spherical glass bead in transmit­
ters and receivers to couple light 
between active areas and fibers. 
This eliminates pigtailing and sev­
eral other firms have adopted simi­
lar schemes to improve signal 
throughput. 

Much of the news about fiber 
optics in computers is being made 
by companies with total system so­
lutions and not just components. 
Although the component suppliers 
may be in the right place for even­
tual volume supply to OEMs, ini­
tial designs with fiber off-the-shelf 
components may be disappointing 
if the designer doesn 't do his opti­
cal homework or have a good 
relationship with suppliers . It is be­
coming easier to use fiber compo­
nents and documentation is improv­
ing but there are major pitfalls in 
designing around such a new 
technology. 

Fiber Cost 
For many computer applications , 
the cost of fiber links cannot be 
justified. But some of the factors 
entering into conventional copper 
design , such as tightening FCC reg­
ulations , higher speed peripherals, 
noisy environments and greater dis­
tribution of equipment , are increas­
ing costs of copper designs. Cer­
tainly, upgrades needing new cable 

or more duct space for cable are 
expensive. 

In the short term , fiber will be 
offered as a premium for links with 
special requirements . But as Fi­
bronics' 1670 multiplexed distribu­
tion system brochure points out , 
with coax , "connecting 16 terminals 
and printers to your IBM 3274 one 
mile away will cost $25 ,000 ... 
with FM 1670 .. . les s th a n 
$14 ,000. " 

Cost savings were also behind a 
Siecor fiber system in a fast food 
chain 's point-of-sale system. The 
noise created by fryers and micro­
wave ovens would have required 
complicated installation and shield­
ing, as well as conduit. The fiber 
system was inexpensive to install 
since cable is laid along the wall 
and no shielding is needed. 

In network design , although the 
electronics of an optical system are 
costly, the portion of total costs at­
tributable to the transmission sys­
tem are quite small. BBN's Ted 
Baker estimated that in their lat­
est addition to the network , the op­
tical equipment , including cables , 
connectors and electronics, only 
amounted to about 9% of total 
costs . And costs on optical cable 
and components are dropping while 
the quality goes up. Already, highly 
specified and shielded cable , like 
Ethernet cable and the fiber that 
can replace it are close in cost. Ta­
ble 2 shows relative prices of cop­
per and fiber cable from Belden . 
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But the cable and even the elec­
tronics prices are only a small por­
tion of system costs. The most ex­
pensive part of new systems is 
installation . And the size , weight 
and noise immunity of fiber sys­
tems usually allow faster, easier in­
stallation. Already, low installation 
costs are offsetting the higher com­
ponent and cable prices of fiber. 

Other factors of system design 
will lessen the cost gap even more, 
as the signal purity and bandwidth/ 
distance over fiber are designed in. 
Redundant circuitry and spare fi­
bers now popular will disappear 
from designs as installed systems 
and quantity production improves 
reliability. This will further lower 
costs of fiber systems. 

Fiber Presence and Future 
"The computer firms are firmly 
committed to fiber optics, " accord­
ing to Codenoll President Michael 
Coden. This is easy for him to say: 
Codenoll prototypes are in most of 

Coax 

Triax 

RG-62 
RG-59 
RG-6 
RG-11 
Ethernet 

10¢/ft. 
13¢/ft. 
16¢/ft. 
21¢111. 
58¢/ft. 

9232 (Video) 70¢/ft. 
9192 (Data) 43e!ft. 

Twisted Pair, 24 Ga., Shielded 
2 pair 11 ¢/ft. 
4 pair 12(1:/ft. 

Duplex Optical Cable 
50 um 52¢/ft. 

100 um 79¢/lt. 
200 um 69¢/ft. 
300 um 96¢/ft. 

Table 2: Price of fiber optic cable and 
conventional wire products. 

the major computer firms now, as 
are Honeywell and HP compo­
nents. Recent announcements from 
many other fronts suggest that Ca­
den is right. 

Designers, armed with a few 
words of warning, do have options 

for integrating fiber now. Compo­
nents , links and systems now ap­
pearing on the market increasingly 
speak to data transmission needs. 
Practical packaging , good docu­
mentation and support are becom­
ing priorities for many companies . 
Complete lists of firms involved 
are long and complex; buyers' 
guides such as those from Informa­
tion Gatekeepers Inc. (Brookline , 
MA) , Laser Focus (Littleton, MA), 
and publications like AMP's "De­
signer 's Guide to Fiber Optics" can 
aid greatly in ferreting out suppli­
ers and understanding optical engi­
neering jargon . 

The growing role of the optical 
system integrator has even spawned 
a major firm for fiber optic net­
work design: Siecor FiberLAN had 
installed five systems at the end of 
its first six months. W. Bart Bie­
lawski , VP of Fiber LAN , believes 
that " the big thing . .. is not that 
people are messing around with fi­
ber optics , but ... designing com-

Improve your 
timing! · 

~t«IU•l•~ for mULTIBUS" 

86 

Totally new 
polyurethane 
timing belts 
- only from 
Albany. 

With no plasticizers to break down, near-perfect 
hydrolytic stability, and the ability to withstand 
extremes in temperature, these new timing belts 
outperform every other belt. 

You get greater stability, flexibility, repeatability, 
fewer problems, longer life. And you don't pay 
more! From now on, specify timing belts from 
Albany International. With us, timing is everything. 
Precision Components Division, 150 Industrial 
Park Road, Middletown, CT 06457. 

For nearest representative call TOLL FREE: 
1-800-243-8160. In CT: 1-800-842-0225. 

ALBANY 
-!Hf"ERNATIONAL 
Precision Components 
Division 

~js everything. 

Write 35 on Reader Inquiry Card 

Ziatech ... the GPIB specialist 
offers 3 GPIB interfaces 

for ffiULTIBUS. 

-
-
-
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bined transmission facilities for 
data , video and voice." 

Others who are supplying inte­
grated systems include M/A-COM 
DCC (Germantown, MD), whose 
multiplexed fiber system for Dis­
neyworld's EPCOT center links 20 
pavilions. The system carries 400 
data circuits, 10 T-1 trunks, 600 
telephone circuits , 400 2-state and 
1000 3-state status and control sig­
nals. Even Western Electric is get­
ting into the voice/data switching 
arena with fiber optics in their #5 
ESS switch. 

Fibronics' new FM-832 system 
similarly multiplexes as many as 
128 channels of voice and data . 
Typically, the system is based on a 
single CPU, but the bandwidth of 

fiber would allow even multiple 
mainframe connection in a system . 

Problems for link designers using 
coaxial cable are mounting. FCC 
em1ss1on standards will require 
costly, difficult shielding. Growing 
system capabilities and communi­
cation speeds are already putting 
limits on copper distances , and sig­
nal security can be a big problem in 
high-end links . The resolution of 
new graphics systems takes large 
bandwidths , and noise in industrial 
and medical environments compli­
cates shielding. The boom in net­
working demands long links carry­
ing large quantities of bursty data 
at high speeds, as well. 

Advances in computer technol­
ogy will increase the need to up-

Fiber Optics 

grade and expand. Simultaneously, 
the optical technology that can 
make that expansion simpler is be­
coming easier to use and less costly. 

When the National Electrical 
Code includes fiber, U .L. approval, 
and eventually standards, will come 
about, making fiber designs a bet­
ter known quantity. As the intro­
duction of the telephone hasn 't put 
mail services out of business , fiber 
won 't replace coax and twisted pair 
entirely. But it is already advanta­
geous in some cases and surely will 
become more valuable in the com­
ing months . D 

Special thanks to Information Gate­
keepers for access to their files on 
the fiber optics industry. 

Fiber Optics Suppliers The following companies make fiber optic equipment for data communications. To obtain more infor­
mation please write in the appropriate number on the Digital Design reader service card. 

AEG Telefunken Focom Systems Ltd. M/A COM DCC Raycom Systems, Inc. 
Somerville, NJ Leeds, U.K. Germantown, MD Longmont, CO 
Write 301 Write314 Write 327 Write 340 

American Photonics, Inc. Foundation Electronic lnstru- Manage, Inc. 
RCA Electro Optics & Devices 

Brewster, NY ments, Inc. Chicopee, MA 
Lancaster, PA 

Write 302 Ottawa, Ontario, Canada Write 328 
Write341 

Write315 Marlee Switch AMFOX 
Signal Hill , CA Gandalf Data Inc. Upland, CA Scientific Radiation Corp. 

Write 303 Wheeling, IL Write 329 Mountain View, CA 
Write316 Math Associates Inc. 

Write 342 
AMP Inc. 
Harrisburg, PA GTE Corp. Port Washington, NY Siecor Corp. 
Write 304 Williamsport, PA Write 330 Hickory, NC 

Write317 Mohawk Optical Group Write 343 
Amphenol 
Oak Brook, IL Hewlett-Packard Leominster, MA 

Siecor FiberLAN Palo Alto, CA Write331 Write 305 Research Triangle Park, NC Write318 National Semiconductor Corp. Arte! Communications Corp. Write 344 
Worcester, MA Hitachi Csble, Ltd. Santa Clara, CA 

Write306 Tokyo, Japan Write 332 SpecTran Corp. 
Write319 Nlssho lwai American Corp. Sturbridge, MA 

Belden Corp. 
Honeywell Optoelectronics Los Angeles, CA Write 345 

Geneva, IL 
Write 307 Richardson, TX Write 333 

Tandem Computers Inc. Write 320 Optelecom, Inc. Cupertino, CA 
Burr-Brown Research Corp. ICS Electronics Corp. Gaithersburg, MD Write 346 
Tuscon, AZ San Jose, Ca Write 334 
Write 308 Write321 TRW Connector Div. 
canoga Data Systems 

Optical Information Systems, Inc. Philadelphia, PA 
Information Gatekeepers, Inc. Elmsford, NY 

Write 347 Canoga Park, CA Brookline, MA Write 335 
Write 309 Write 322 Ungermann-Bass, Inc. Phalo/0.S.D. 
Canstar Communications ITT Electro-Optical Products Shrewsbury, MA Santa Clara, CA 
Scarborough, Ontario, Canada Roanoke, VA Write 336 Write 348 
Write310 Write 323 Photon Kinetics, Inc. Valtec 
Codenoll Technology Corp. Kaptron Beaverton, OR West Boylston, MA 
Yonkers, NY Palo Alto, CA Write 337 Write 349 
Write 311 Write 324 Pirelli Cable Corp. 
Dynamic Measurements Corp. Laser Focus Wallingford, CT Versitron, Inc. 

Washington, DC Winchester, MA Littleton, MA Write338 
Write 350 Write 312 Write 325 Plessey Optoelectronics & 

Fibronics International Inc. Ughtwave Communications, Inc. Microwave Whltmor Waveguides 
Hyannis, MA Ridgefield, CT Irvine, CA N. Hollywood, CA 
Write313 Write 326 Write 339 Write351 
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Quality Control Slashes 
Desktop Failure Rate · 
by Doug Eidsmore 
West Coast Technical Editor 

Yokogawa Hewlett Packard (YHP) 
was awarded Japan 's most presti­
gious industrial honor, the Deming 
Prize , in October of last year. The 
award is given each year to com­
panies which have demonstrated 
outstanding improvements in qual­
ity control. YHP, a joint venture 
between Hewlett Packard and Yo­
kogawa Electrical Works, builds 
computers and other electronic in­
struments. There is a lesson to be 
learned , as HP's American engi­
neers discovered, in examining Jap­
anese principles, methods and 
attitudes. 

In their pursuit of the Deming 
prize , the Japanese decided they 
needed a vehicle to demonstrate 
improved workmanship. The prod­
uct they selected was the several 
year old 9845B desktop computer. 
The product then represented 60% 
of the business of HP's Desktop 
Computer Division (DCD) (Ft. 
Collins, CO) and was also pro­
duced in Japan by YHP. DCD sup­
plies components to YHP for their 
9845B production as well as engi­
neering expertise. 

The 9845B incorporated all the 
elements of a complete computer 
system, including two built-in disk 
drives and a page printer. For HP, 
investing in a product nearing the 
end of its life cycle did not seem to 
be the best use of the company's re­
sources. However, because of the 
urging of the Japanese and the 
company's commitment to improv­
ing the quality of all its products, 
management went ahead. 

The first joint quality control 
meeting between YHP and Ameri­
can engineers was held at DCD in 
October 1981. The YHP engineers 
quickly discovered that DCD's ap­
proach to quality control was inad­
equate. They questioned the integ-
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Relentless pursuit of 
quality in Japan has 
resulted in award-. . 

w1nn1ng 
improvements. 

rity of the QC data collected and 
were shocked to discover that no 
one at DCD was responsible for 
workmanship. 

The YHP representatives pre­
sented five principles as essential to 
quality control. 

First and most important is a 
commitment to continually improv­
ing product quality. 

Second , data must be detailed 
enough to reveal the cause of fail­
ures. Failures don 't just happen. 
There is always a reason and even 
the smallest cause is discoverable. 

Action 

Collecting data does take time. At 
the outset of the program , one en­
gineer complained he was spending 
25 % of his time just gathering QC 
data on a component he produced. 
The response was: improve quality, 
and as a result there will be fewer 
failures to report. 

Third, there must be a clear 
management of responsibility for 
overall workmanship, documenting 
failures and repairs , and maintain­
ing the integrity of the data. In a 
typical American manufacturing 
environment, the production engi­
neer blames the production worker, 
the worker blames the procedures, 
and none of them are basing their 
criticism on valid data. 

Fourth, information must flow 
from customer to vendor. Often a 
supplier doesn't know the impact 
his activity has downstream. 

How these principles are applied 
under the umbrella of "quality im­
provement" is expressed by the 
Deming circle (Figure 1) , divided 
into four steps: "Plan, Do, Check 

Deming Circle 

• Standardization 

Plan 

• Problem 
• Theme • Future Plans 

Check Do 

Figure I: Deming 
Circle for quality 
control. Hewlett­
Packard correlates 
each step in plan 
with management, 
materials, manufac­
turing, engineering, 
production and 
product assurance 
via a comprehen­
sive quality infor­
mation control 
system. 

• Effectiveness • Current Situation· 
•Analysis 
• New Thinking 
• Counter-Measures 
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Quality Control 

and Action. " The "Plan" step is 
usually a statement about the prob­
lem or goal of the activity, and its 
solution . Many times the problem 
and goal statements are simply fai l­
ure rates . The "Do" step focuses on 
solving the problem and includes 
an analysis of the failure . Failures 
are analyzed and given a probable 
cause , or causes . 

For example , the 9845B often 
fai led because of a malfunction 
with its internal power supply. In 
the past , the solution had been to 
replace the power supply with an­
other one when it fai led . Such a 
solution is only temporary to the 
Japanese. They feel an analysis re­
quires asking "why" at least four or 
five times to get to the heart of the 

There is nothing 
magical about the 

Japanese approach; 
the key is their 
devotion to it. 

problem . A typical series of ques­
tions and answers might be : 
Q. Why did the power supply fail? 
A. It failed because of switching 
current components. 
Q. Why? 
A . Because the switches over­
heated . 
Q . Why? 
A . Because of duty cycle overlap. 
Q. Why? 
A . Because of an outdated de­
sign-a new power supply design is 
required. 

Step Three on the Deming Circle 
is to check the effectiveness of the 
solution . The final step is to install 
and standardize the solution into 
the production procedures. The cir­
cle doesn 't stop at this point , but 
continues , and another "Plan" step 
is begun . 

The Japanese decided attention 
should be paid to the 10 worst as­
semblies , focusing on the critical 
few, rather than the trivial many. 
YHP sent improvement requests 
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Man Method 

Workmanship Tooling Process Quality Data Test Procedures 

Training Ergonomics Product Design Standardization 

Documentation In Use Failure Input 

Maintenance 

Set-Up 

Machine 

Operation Data 
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Stock Procedures Handling 
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Vendor Quality QA 

Material 

Quality 
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Figure 2: Ishikawa or Fishbone diagrams are used to pursue cause and effect failure 
relationships. The diagrams break quality improvement into the fo ur M's: man , 
method, machine and material. 

describing a problem that needed 
to be traced and eliminated to 
DCD engineers who in turn devel­
oped and documented the required 
changes . A typical system change is 
illustrated below. 

Japanese customers were com­
plaining about intermittent sticky 
keys , a problem US customers did 
not seem to feel was significant. 
The trouble was with the key­
switch . The in-house keyswitch fail­
ure rate due to sticking was 1.5 %. 
Since 55 of them are used on each 
keyboard , the failure rate was 
83% . The goal was to reduce the 
keyswitch failure rate to 0.15 %. 
This would reduce the keyboard 
failure rate due to keyswitches to 
8.3% . The percent keyswitch fail­
ures were plotted as a function of 
the core cavity letter. There are 16 
cavities in a mold , one letter for 
each cavity. The analysis revealed 
that 85 % of the failed keys were G , 
M, N , or P. 

Further investigation showed that 
another 5% of the failures had split 
cores. These cores would stick 
against the plunger causing it to 
fail. They tested 58 keyboards with 
the bad corehalves screened out. 
The failure rate was 0.39% . All of 
the failures were split cores . The 
key switch molder, ITW Cortron 
(Elmhurst , IL) agreed to ultrasoni­
cally weld the core halves together. 
The G , M, N, and P were found to 
be molded in faulty core cavities , 
all from the same mold . The mold 
was replaced . The improvement in 
quality was clear. Of the next 6056 
screened and welded keyswitches 
run through the system , one failure 

(due to e lectrical problems) was 
detected. All of the other failures 
were old keys that had not cleared 
the production lines. 

This routine was repeated over 
and over until the barrage of qual­
ity requests from Japan subsided. 
The next step is for HP to internal­
ize these principles. They are al­
ready being applied to the HP 200 
68000-based personal engineering 
workstation . Responsibilities for 
workmanship based on failure rates 
are assigned and data correlating 
failure type and part or assembly 
number is collected weekly. 

Clearly there is nothing magical 
about the Japanese approach. The 
secret may be in the devotion they 
have to it. D 
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Development Tools Move Into 
High-Level Programming 
Enviromnents 
by Doug Johnson 

In the short space of a decade , mi­
crocomputer software development 
tools have evolved from a very 
primitive state to a highly refined 
one. Code once developed by 
"hand" at the machine level is now 
produced via high-level languages 
such as Pascal and C, and then inte­
grated with the target hardware 
through real-time emulators and 
sophisticated debugging software 
that translates trace information 
into a source code format. There is 
every sign that this high-level trend 
will move even further up the soft­
ware design hierarchy until auto­
mated programming tools become 
embedded in the conceptual pro­
cess itself. 

Micro Programming Evolves 
Microcomputer software program­
ming techniques first became a 
matter of concern in the early sev­
enties with the advent of the µP. 
During this phase , µP applications 
were largely confined to system 
control functions and most pro­
gramming was done by hardware­
oriented logic designers with little 
or no software background. Most 
programming was done by "hand" 
with code entered into the system 
memory via hex keypad. The only 
programming automation consisted 
of absolute assemblers developed 
in house and run on a resident 
computer. Codes could be de­
bugged by executing the program 
on the microcomputer prototype 
and running it until it crashed. 

Doug Johnson is Software Product 
Manager for Tektronix, Walker 
Road Industrial Park, PO Box 4600, 
D.S. 92-635, Beaverton, OR 97075. 
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By the mid-seventies , certain 
programming tools long in use at 
the mainframe level began to filter 
down to the micro level; these in­
cluded relocatable assemblers , link­
ers and the introduction of BASIC 
as the first high-level language . 
These tools were being housed in 
the first microcomputer develop­
ment systems , which also included 
emulators to control code execu-

The trend in µC 
software tools is 

toward fully 
integrated high-

1eve1 support 
which extends to 

the entire software 
development cycle. 

tion during debugging. At the same 
time , the programming proficiency 
of microcomputer engineers in­
creased , and the need for more 
high-level programming support 
grew. 

The late seventies saw software 
begin to assume dominance as the 
most critical issue in microcom­
puter design . As a result , many en­
gineers entering the microcomputer 
field had computer science back­
grounds and strong preference for 
the high-level programming lan­
guages that are commonplace in 
the mainframe environment. 

At the same time, software 
development tools expanded and 
evolved to include such items as 
symbolic debug support for assem-

bly language programs , screen-ori­
ented editors for faster code entry 
and multi-user operating systems 
for team-oriented coding projects. 
In addition , smaller firms began to 
supply microcomputer cross-assem­
blers to run on popular main­
frames , such as the DEC PDP Se­
ries . By now, emulation had 
prevailed as the best method of de­
bugging, although much debug 
work was still done by executing 
the code directly through the proto­
type processor. Other debug sup­
port then came from logic analyz­
ers , which offer mnemonic 
disassembly of captured real-time 
software execution . 

As we enter the eighties , the 
forces driving current and future 
trends in microcomputer program­
ming tools have become fully es­
tablished. One of these is the 
pronounced shift to 16-bit micro­
computers and increasingly sophis­
ticated applications that demand 
program of a size and complexity 
far beyond their early 8-bit coun­
terparts . As a result , software de­
velopment has now become the 
overriding issue in microcomputer 
design , and high level language 
programming support has become 
almost a necessity. Pushing this 
trend is the continuing influx of 
computer science graduates , who 
are well versed in high level lan­
guages , into the microcomputer 
field. 

Pascal and C 
Recently, Pascal has become the 
language of choice among many 
software engineers. One reason is 
that Pascal is a "structured" lan­
guage which allows a large program 
to be subdivided into smaller mod­
ules that can be completed by indi­
vidual members of a programming 
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Figure 1: From source code entry through debugging and defining hardware/soft­
ware interface with high-level language integrated tool set. 

team. This feature of Pascal is fully 
compatible with the "top down" 
approach to microcomputer design, 
which subdivides a project into a 
hierarchy of functional modules. 
When working with complex 16-bit 
applications, this type of organiza­
tion and control plays an impor­
tant, if not crucial role. 

Another plus for Pascal is its sup­
port for concurrent multi-tasking 
applications. Software of this type 
involves managing multiple pro­
cesses all competing for system 
hardware resources. Pascal allows 
each process to be treated as a sep­
arate program (code and data) , and 
can provide , through the run-time 
library, all the software mechanisms 
necessary to manage the interaction 
between programs , such as context 
switches and priority queueing. 

Another structured high-level 
language gaining wide acceptance 
is C. One reason is that Bell Labo­
ratories' popular UNIX operating 
system is written in C and the lan­
guage has therefore been readily 
available to large numbers of engi­
neers . Also, C provides a great 
deal of flexibility in writing code to 
perform machine-level manipula­
tions, although many Pascal com­
pilers now contain a large number 
of enhancements which also permit 
machine-level operations. 

Much of C's flexibility comes 
from the absence of strict typing 
as found in Pascal. For instance , 
when working with a Pascal array 
(1..100) of integers, you could not 
read an ASCII character into the 
array, even though it decodes to a 
desired numeric value. C also al­
lows highly compact "short hand" 
when coding. For instance , the Pas­
cal incremental expression "A:= 
A+ 1" becomes simply "A++" in C. 
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There is a price to be paid for C's 
flexibility and streamlining. It is 
not as self-documenting as Pascal 
and provides little run-time error 
checking, which means most coding 
errors are passed along intact to the 
executable object code. Also, there 
is no ISO standardization, as with 
Pascal. Since Pascal and C each 
have their unique advantages, both 
languages will probably continue to 
co-exist. 

High Level Tool Sets 
Another basic trend in microcom­
puter software tools is the move to­
ward fully integrated high-level 
support which extends to the entire 
software development cycle, in­
stead of just the compiling phase . 
The advantage of an integrated 
high-level tool set is that program­
mers can work in a design environ­
ment that is almost entirely inde­
pendent of the target processor and 
hardware . This means that a soft­
ware team's programming skills are 
readily transferrable from one de­
sign project to the next , regardless 
of the hardware involved. 

A fully integrated tool set for a 
language like C or Pascal extends 
from source code entry through de­
bugging and defining the hardware/ 
software interface (Figure 1) . The 
first major element is a Ianguage­
directed editor that understands the 
syntax of the language in use and 
flags syntax errors upon entry. This 
prevents many errors from being 
passed on to the compiler and slow­
ing the compiling process. Another 
major element is a compilers that 
includes enhancements for code op­
erations at the machine level , such 
as bit manipulation within data 
bytes and direct access to 1/0 
ports . Also required is a special 

Development Tools 

software tool to define the hard­
ware/software interface. This tool 
accepts the hardware interface pa­
rameters through a simple menu or 
file and creates all code necessary 
for linking, memory mapping , low­
level interrupt handling and initiali­
zation/reset. Finally, a high-level 
debug tool that lets users perform 
debug operations and read the re­
sults in high-level source code ter­
minology is needed . When all these 
microcomputer software tools are 
packaged as an integrated set, soft­
ware engineers can work in a pro­
gramming environment that is 
largely hardware-independent. 

Another significant trend is the 
need for project management tools 
that organize and control the pro­
gramming efforts of an entire de­
sign team. This need is exemplified 
by the widespread acceptance of 
Bell Laboratories' UNIX operating 
system, which includes a broad set 
of tools aimed directly at managing 
the evolution of files created by a 
programming team. One example 
would be version control, which 
guarantees that as a particular file 
evolves over time , any version of it 
can be reconstructed at any time. 
Another example is module build 
control, called "make ." This tool 
retains all the interdependencies 
between source code modules in a 
structured program . If a particular 
source code module is modified 
and needs recompiling, "make" 
automatically ensures that all other 
modules dependent on this one are 
also recompiled. There is also a 
documentation tool, which permits 
documentation files to be entered 
using the same system interface and 
filing structure that supports the 
programming effort. As 16-bit 
hardware drives the volume and 
complexity of the microcomputer 
code into the kilobyte and mega­
byte range. UNIX-type project 
management tools will become ab­
solutely essential to efficient, cost­
effective software development. 

Hardware Environments 
All trends in microcomputer soft­
ware tools are inextricably tied to 
the evolution of the hardware envi­
ronments in which they execute. In 
recent years, two major hardware 
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Emulator 
Unit 

environments have formed. One is 
centered on the host computer, 
with software development done 
through terminals and debug/emu­
lation accomplished through dedi­
cated peripherals. The other is the 
stand-alone development system, 
which subdivides into single-user 
and multi-user versions . 

In effect, many multi-user sys­
tems are quite similar to larger host 
systems , with multi-tasking operat­
ing systems such as UNIX, and de­
bug/emulation handled through 
dedicated peripherals. The differ­
ence is that the multi-user develop­
ment systems utilize microcom­
puter hardware and are usually 
dedicated exclusively to microcom­
puter software development. 

A typical UNIX-driven develop­
ment system contains a full comple­
ment of software development tools 
on a resident hard disk , and accom­
modates five terminals and two pe­
ripheral emulation stations. Source 
code is entered via the terminals, 
compiled and linked the main sys­
tem and then downloaded to the 
program memory of an emulation 
peripheral , where it is run on the 
emulator processor under control 
of special debug software . The in­
formation acquired during debug­
ging can then be uploaded to the 
main system for post-processing to 
reduce that data into a meaningful 
format. 

One significant trend in micro­
computer software debug has been 
the integration of logic analysis 
and emulation functions in a single 
system . An emulator will only 
yield trace information about soft­
ware execution by intermittently 
yielding control of the emulator 
processor to the debug software , 
which means the code is not being 
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Development Tools 

Figure 2: Hybrid 
mainframe/multi­
user development 
system environ­
ment. 

executed in real time. Traditionally, 
real-time execution has been 
achieved through a stand-along log­
ic analyzer. Recently, however, log­
ic analysis functions are being 
made an integral part of the devel­
opment system environment. 

One method is to install logic 
analyzer circuitry on card modules 
which share the emulator/system 
bus and also have a number of 
probes to monitor random points 
of interest within the prototype 
circuitry. The other method is to 
develop a data communications in­
terface between a sophisticated 
stand-alone logic analyzer and a 
development system. Under this ar­
rangement , all logic analyzer func­
tions are remotely controlled from 
a terminal associated with the de­
velopment system. Data acquired 
by the logic analyzer can then be 
uploaded to the development sys­
tem for post-processing and display. 

The other major hardware envi­
ronment , the host computer, con­
tinues to gain importance as more 
and more third party vendors enter 
the market with cross-compilers 
and other tools aimed microcom­
puter software development , and as 
advanced peripherals allow 16-bit 
emulation and debug . Due to these 
developments , a general purpose 
host computer can now easily ac­
commodate a full complement of 
microcomputer software develop­
ment and debug tools. 

There is also increasing use of a 
"hybrid" hardware configuration 
that combines both multi-user de­
velopment systems and host com­
puters (Figure 2). In this situation, 
the host serves as a central file re­
source and the site of project man­
agement or control. Each develop­
ment system is then able to operate 

in a semi-autonomous fashion to 
accomplish specific software devel­
opment tasks. An example of a hy­
brid configuration would be a 
UNIX-based host and development 
system which establish intersystem 
communications flow through the 
UNIX 'uucp' command. 

Micro Programming 'frends 
Looking at the near future , the 
thrust in microcomputer program­
ming techniques will move simulta­
neously in three directions. One is 
toward further automation of the 
software development process , a 
natural extension of the current 
move to high-level languages. An­
other is toward techniques which 
reduce the occurrence of errors 
throughout the programming pro­
cess. Finally, more tools will be tar­
geted at detecting errors when they 
do occur. 

Much of the effort toward further 
automation will be aimed at the 
"front end" of the software devel­
opment cycle , which is currently 
beyond the domain of most pro­
gramming systems. This will in­
clude support for structured anal­
ysis employing a " top-down " 
hierarchial approach to microcom­
puter design . Tools of this sort will 
employ interactive graphics to de­
fine the functional blocks of the de­
sign and the relationships between 
them. When using this technique, 
the chances of fundamental soft­
ware design errors are substantially 
reduced because thorough preplan­
ning occurs before actual coding 
commences . Also , software teams 
will have a single, integrated tool 
set that supports the entire design 
cycle , from concept through de­
bugging. 

The drive toward error preven­
tion and reduction will be support­
ed by more tools aimed at automat­
ed testing of software. One of these 
will be performance analysis , which 
counts the calls to specific sections 
of code during real-time execution 
and tabulates them into histograms 
showing where the program spends 
most of its time. Such tools are al­
ready available through the post­
processing of debug data extracted 
from the emulator processor's 
memory after execution. D 
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COMPUTERS/SYSTEMS 

32 Bit VMEbus Combines VVith 
Single Board Computer 
Architecture 

The VMEbus has 
capabilities 

designed into the 
bus' specification 

that current µPs are 
not utilizing. 

by Jim Willott 

The marriage of single board com­
puter architecture with the new 
VMEbus has led to a design for a 
powerful 16-bit microcomputer. 
Central to the system is the new In­
tel iAPX186 (80186) µP which sup­
ports CP/M 86 and MP/M 86 oper­
ating systems. 

VME bus 

Figure I: The Victory SPIRIT series 
computers are lnil'l iAPX 186 (80186)­
based systems supporting the CPIM-86, 
MPIM-86 and CPIM-80 operating 
systems 

SW' Removable cartridge 
Winchester disk, 6 Mb UF 

Filtered main input 
(110/220v, 50-60hz) 

8" (or SW') Floppy disk drive 
(half height) 0.5 Mb 

8'' (or 5 V4') Winchester fixed disk 
20- 85 Mb UF 

The selection of the VMEbus offers 
distinct advantages over other bus­
es, particularly for companies with 
European markets. A joint Ameri­
can-European standard supported 
by Motorola , Philips/Signetics, 
Mostek and Thomson-CSF, this 
high speed (16 MHz) bus permits 
the combination of multiple 8, 16 
and 32 bit microcomputers with 
high performance peripherals in a 
modular, desk-top multi-user 
system. 

Figure 2: Schematic drawing of the SPIRIT box. 

Compatibility 
The VMEbus utilizes the Eurocard 
packaging standard and dual 96 pin 
DIN connectors. The bus has 32-bit 
address and data paths, multiple 

Jim Willott is Vice President of En­
gineering at Victory Computer Sys­
tems, Inc., 2055 Gateway Place, 
Suite 300, San Jose, CA 95110 
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status lines, interrupt and arbitra­
tion levels, and a high speed inter­
CPU serial link. The VMEbus is 
also well suited to a user's future 
needs, such as more computing 
power per user and fault tolerant 
architectures. 

Other buses do not offer the 
same design advantages. The Multi­
bus , for instance, is limited in size 
and throughput, and is difficult to 
expand to 32-bits. The Versabus 
uses a large form factor and is less 
attractive to European users who 
prefer the Eurocard Standard pack­
aging system. 

The VMEbus allows the current 
bus master to signal that it is finish-

ing a transaction while executing its 
last bus transaction. Therefore, ar­
bitration can go on in parallel to 
the last bus transfer. The new bus 
master knows that it will have the 
bus as soon as the last signals are 
inactive . In a multiprocessor envi­
ronment where there are two to six 
parallel SBCs, speed and perfor­
mance are essential. With the VME 
bus , arbitration can take place dur­
ing the transfer cycle, reducing 
delays. 

The VMEbus has capabilities de­
signed into the bus' specification 
that current µPs are not utilizing . 
For instance, the VMEbus specifi­
cation supports sequential memory 
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access; that is, a starting address is 
supplied to the memory, which 
stores it on the memory board . 
After this single address bus cycle, 
any number of data-only transfers 
can be made . It is the responsibility 
of the memory board to latch the 
initial address and increment it 
based on the data strobe informa­
tion supplied during each of the 
data transfer cycles. On every data 
transfer, time is saved by not pass­
ing an address to the board. In oth­
er words, if a 128 byte block of 
memory is to be moved from main 
memory to local cache memory, 
only 64 data transfer cycles and one 
address cycle are needed. This 
saves 63 address transfer cycles and 
increases speed. By adding more 
processors a nd boards , perfor­
mance is improved. 

80186 Provides Flexibility 
The 80186 was chosen as the main 
processor in the system because it 
is capable of running Digital Re­
search's CP/M 86 family of operat­
ing systems. Many business pro­
grams, including upgraded CP/M 
80 programs are thus made avail­
able for end-users . The 8 MHz 
80186 has only a 1 Mbyte address 
capability which has been extended 
to 16 Mbytes with bank select reg­
isters, thereby providing a high 
speed processor with a large ad­
dress space . 

The CPU board contains five ba­
sic subsections shown in Figure 3. 
These five subsections are linked 
together by a "local bus" which 
consists of an address bus and a 
data bus along with sufficient con­
trol to cause all subsections to op­
erate as a whole. 

ln addition to the VMEbus , 
there is a separate 2MHz 1/0 bus 
for low and medium speed peri­
pherals. This bus, an implementa­
tion of the Motorola "1/0 Chan­
nel" specification, provides a non­
arbitrated bus dedicated to a single 
master. The bus is designed to ac­
cept commands to fetch or store 
one Byte of information per trans­
fer. Transfers are initiated on this 
bus by the 80186 CPU . Its address 
and control bus is always active so 
no gating or timing is necessary. 
The data bus need only be con-
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:J2 Bit VMEhus 

Dynamic 80186 Z80110 
RAM CPU Subsystem 

1 
Local Bus 

Motorola VME Bus 
1/0 .Bus Interface 

Figure 3: Block diagram of the SPIRIT 16-bit microcomputer. 

trolled as to its direction. 
The 80186 based main processor 

consists of the 80186 µP, address 
and data buffers, program memory 
and sufficient logic to control all 
other functions on the board. This 
is the main system processor. 

The main memory is a 256 Kbyte 
space of memory, which is shared 
by the 80186 and the VME inter­
face. The VME interface may ref­
erence the space as any contiguous 
256 Kbyte block while the 80186 
references it as Bytes 0-255K. Any 
YMEbus master has unrestricted 
access to this memory. 

To improve overall system per­
formance , an 1/0 channel is pro­
vided as part of the 80186 CPU 
board. This channel is controlled 
by a Z80 CPU and shares a sepa­
rate 4K bytes of RAM with the 
80186. All communications with 
this 1/0 channel are handled 
through this 4K RAM. 

The Z80 based 1/0 processor has 
nine independent channels. One of 
these channels is an 8-bit parallel I/ 
0 port with handshaking signals, 
while the other eight are RS232 ser­
ial ports. All serial ports run asyn­
chronous I y from 110 baud to 
19,200 baud. One of the serial 
ports may be reconfigured to run 
synchronously at 800,000 bits/sec. 

Multi-Board Set, High 
Throughput 
A basic 8-user configuration re­
quires only two double Eurocard 
extended (YMEbus) boards: an 
80186 CPU SBC, and Winchester 
disk and floppy disk controller 

board. For applications requmng 
additional serial ports, an 110 ex­
pansion/co-processor board is avail­
able. This board adds 16 more 
RS232C 1/0 channels and uses one 
Z80 per 8 serial channels for inter­
rupt handling. With this board in­
stalled 24 serial devices can be sup­
ported . The co-processor portion 
of this board adds four additional 
Z80 CPUs, each with 64K of RAM 
as execution engines for the CP/M 
80 environment. This capability al­
lows up to four CP/M 80 jobs to 
run concurrently with CP/M 86 or 
MP/M 86 programs. 

The Winchester disk/floppy disk 
controller board includes a Zilog 
Z8002 (16-bit) processor with a full 
track buffer for cache operation. 
The board supports a high capacity 
51/4'' and 8" floppy and Winchester 
hard disks. This controller can pre­
load 95 % (31 sectors) of a 32 sec­
tor full track hard disk onto buff­
ers, as directed by a pre-fetch 
algorithm. 

Other boards that can be added 
include a 1 Mbyte memory expan­
sion board and an intelligent Ether­
net controller board. The memory 
board has been design to permit 
upgrading to a 4 Mbyte capacity in 
the future. 

The intelligent Ethernet control­
ler is handled by an 8088 and has 
128 Kbytes of RAM for storing 
messages . Firmware contained on 
the board blocks messages into 
packets, assembles the packet with 
a header and tailer, and manages 
packet retry in the event of no 
acknowledgement. D 
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Innovative Design 

1/2" Streamer Backs Up 330 Mbytes at 200 in/sec 

24 serpentine tracks on Yi'' stream­
ing cartridge tape drives provide 
330 and 220 Mbytes of unformat­
ted data storage with Megatape 
Corporation 's M300 and M200, 
respectively. The higher capacity 
of the "300" is a result of using a 
higher bit density than the "200"; 
the bit density of the 300 is 9600 
bits/in , while the 200 is 6400 bits/ 
in. Streaming speed is 200 in/sec 
and start/stop speed is 50 in/sec. 
At streaming speed, 330 Mbytes 
of data can be dumped in 24 min­
utes . The cartridge holds 100 ft of 
tape, the equivalent of eight lO Yz" 
1600 bits/in reels. 

Because of the 24-track desig1 ', 
the drive can perform in a randon. 
access manner. For example, the 
mean access to 300 Mbytes of 
data is 30 sec. Nominal access 
time is 500 msec and reposition 
time is 700 msec, both in the 
streaming mode. In the start/stop 
or file restructuring mode , the ac­
cess time is 200 msec, and the re­
position time is 300 msec. 

The key element in the design is 
the two-track head stack. The 
head is stepped 12 times during a 
full length read or write transcrib­
ing 24 ,000 linear feet of recorded 
data . The head assembly consists 
of three inline cores: erase , write 
and read. Write operations use 
read-after-write techniques for 
write error detection and micro­
processor-based formatters and 
data buffering are used to control 
error rates. If a write error is de­
tected, rather than reposition the 
tape, the formatter will rewrite 
that data segment on a specific 

Figure 1: Megatape 11/' streaming dri ve and cartridge. Cartridge holds /000 ft . 

subsequent write operation . This 
rewritten data segment contains a 
flag bit in the I. D. byte to indicate 
it is a rewrite of a previous failed 
segment . 

If an error is detected during a 
read operation and the rewritten 
segment is not detected , then a 
true read error is indicated and a 
read retry is attempted. Transport 
speed is immediately dropped in 
preparation for reposition , then 
ramped up in the opposite direc­
tion and the segment read in re­
verse . Then the head is offset by 
two mils above the normal track 
position and a reread is attempt-

ed . If the retry is unsuccessful , 
then the head is repositioned two 
mils below the normal track posi­
tion and a third retry is attempt­
ed. The tape drive reads and 
writes using Group Code Record­
ing (GCR) . Incoming data are or­
ganized groups . These data 
groups are transformed into long­
er code words , which are then re­
corded as NRZI. The parallel in­
terface is Cipher/Pertac plug 
compatible . Up to eight drives 
can be daisy chained . OEM prices 
are about $2300 for Megatape 200 
and $2800 for Megatape 300. 

Write 242 

Numerix Finds A Niche In The Fast Floating 
Point Array Processor Market 
Numerix recently introduced a 
product they are hoping will fill a 
gap in the mid-range floating 
point array processor market. 
Their new MARS 432 32-bit float­
ing point processor performs a lK 
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complex FFT in only 1. 7 msecs , 
for a rating of about 30 Mflops . 
This speed positions it in a gap in 
the field of floating point array 
processors , between those that 
complete a lK FFT in about 5 

msecs (CSPI's Map 300, Floating 
Point Systems' AP 120 and Ana­
logic's AP-500) and Star's ST-100 
at 0.8 msec. The 432's Data Pro­
cessor architecture contributes to 
the speed , with two adds and a 
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of the ads and new products that appear in this issue. Organized by 
general product area, the listings include the name of the manufacturer, 
the page on which the product appears and a write number for additional 
information on that product. Bold type indicates advertised products. 
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Innovative Design 

Sequencer ADX ADY Loop 
Instruction 
Register 
Literal Addresser Addresser Counters 

Branch 
Conditions 

Data 
Memory 

TBUS 

OM 

FIFOs 

TBUS 

Register 
Files 

Arithmetic 
Elements 

FIFO Buffers 

Figure I : 432's Data Processor includes a m ultiplier and 11vo adders th at operate 
in parallel at the sam e 100 nsec rate as the data m em ory. 

multiply element th at opera te on 
a 100-nsec cycle (Figure 1). OMA 
transfers are at I/O bus ra tes of 
20 Mbytes/sec with true cycle 
stea ling. 

The new unit costs about $75K 
(typicall y $80- lOOK end-user con­
figured and $50K OEM). T his is 
more expensive than the CSP! 
and Analogic machines, but less 
than FPS' A P 120, which has en­
joyed a good market sha re. The 
three-fo ld speed increase over 
these 5-msec mid-range products 
should assure the MARS 432 its 
own niche in the market. Accord­
ing to Nume ri x President Peter 
Alexander, there is a lready some 
backlog of o rders, though produc­
tion quantities are scheduled for 
October. 

ln addition to its high speed , 
the 10-boa rd 432 has large data 
and program memories. Data 
memory is 100 nsec cycle inter­
leaved , with 16M wo rds of ad­
dress space and up to 51 2K of 100 
nsec RAM ; the expanded config­
uration program memory uses a 
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4K cache with 64 word pages fo r 
64K total address space. A pro­
gram memory without cache is 
a lso avail able, with 4K phys ica l 
and virtual address space. 

The third bonus of the 432 is 
that it is designed to suppo rt soft­
ware development tools. The For­
tra n Development Syste m has a 
compiler that creates obj ect mod­
ules for the 432 at the same time 
as for the host , fo rming one image 
fil e. It also includes a linker, 
trace/monito r for debugging and 
Macro-Assemble r. Loom is an 
automatic code optimization util­
ity that automates the writing of 
pipe lined code at the assembly 
language leve l. 

With fas t ha rd ware in place, 
Numerix will probabl y concen­
trate even mo re energy o n soft­
ware enhancements and program­
mability. The lib ra ry includes over 
200 routines now, and nearl y as 
many more a re to be added by 
the end of the yea r. 

- Pingry 
Write 241 
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Needham Hgts .. MA 02194 
Tel. (61 7) 444-7000 Telex 92-2537 
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Applications Notebook 

AID Converters Minimize System Component Counts 

The most significant advantage of 
CMOS analog circuits is a result 
of the marriage of digital and ana­
log circuits on the same chip. The 
incorporation of digital blocks 
such as EPROMs , full-adders , 
digital error correction , state-ma­
chine or microprocessor based in­
telligence have resulted in some 
super data-conversion products . 

The industry's first monolithic 
14-bitl40-microsecond AID con­
verter, the Intersil ICL7115 , is an 
example of this CMOS digital/ 
analog combination. 

In addition to the standard 
successive-approximation register 
(SAR), an internal auto-zeroed 
comparator and an internal digi­
tal-to-analog converter, this IC 
contains an EPROM , full-adder, 

Address Bus 

cs 
RD 

ICL7115 WR 

OVR 
BUS 

.,... 

Data Bus 

RD 

WR 

three-state outputs and several 
latches organized in a pipelined 
architecture. This AID makes use 
of both digital and ana log error 
correction techniques to obtain 
very high-speed , high-resolution 
conversions. 

Figure 1 illustrates a typical in­
terface to an 8-bit µC. The "start 
and wait" operation requires the 
fewest external components and is 
initiated by a low level on the WR 
input to the 7115 after the 1/0 or 
memory-mapped address decoder 
has brought the CS input low. 
After executing a delay or utility 
routine for a period of time great­
er than the conversion time of the 
ICL7115, the processor issues two 
consecutive bus addresses to read 
output data into two bytes of 

Address Bus 

µ.P 
ICL7115 

RD 

EOC 

DrD14 
BUS 

D1 -D1 -D8 8 OVA 

memory. A low level on AO en­
ables the MSBs. 

By adding a three-state buffer 
and two control gates, the End­
Of-Conversion (EDC) output can 
be used to control a "Start and 
Poll" interface (Figure 2). In this 
mode, the AO and CS lines con­
nect the EOC output to the data 
bus along with the most signifi­
cant byte of data. After pulsing 
the WR line to initiate a conver­
sion, the µP continually reads the 
most significant byte until it de­
tects a high level on the EOC bit . 
The "Start and Poll" interface in­
creases data throughput com­
pared with the "Start and Poll" 
method by eliminating delays be­
tween the conversion termination 
and the µP read operation. 

-= DO-D7 

Data Bus 

End OF Of Conversion 

Aa mjmXl~ \IWllA..+-..&.~Gh'UB.2522Si~ 

WR 

cs 
EOC 

RD--+---l 

Start 
Conversion 

Wait Read Read 
Low Byte High Byte 

Figure 1: "STA RT and WAIT" operation. 

102 

AO 'NJ.~Cll1.~wl~~M-"'\!ill"Cfll1 
RD _ _._ _ __,,'----' 

Figure 2: "START and POLL" operation. 
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CMOS HLA Technology Provides 
Economical Design Solutions 

Today's ga te array market is 
dominated by two approaches: 
high speed, high density bipolar 
gate array fami lies, such as STL 
and ISL , and the wide range of 
custom CMOS gate array fam­
ilies. Both have simi lar densities 
(from 1,000 to 3,000 gates) and 
consume much less power than 
standard bipolar logic (1µ W to 
lmW per gate, compared to 
lOOm W or more for standard 54/ 
74 TTL devices). 

Bipolar gate arrays are usually 
faster than the great majority of 
CMOS gate arrays. Bipolar pro­
grammable array logic (PAL) de­
vices and the hardwired versions 
(HLAs) are a partial so lution for 
users who want to switch to ar­
rays. They compare well in speed 
to LSI/VLSI gate arrays, but use 
about 1/2W per IC, nearly as much 
power as the devices they replace. 
However, using a high speed si li ­
con gate CMOS process, CMOS 
HLAs are now available with no 
loss in performance. Each part 
drives 10 low power Schottky 
(LS) loads, and offers typical 
propagation delays of 20 to 25 
nsec at SY. 

In addition to equivalent per­
formance of the bipolar versions , 
CMOS HLAs offer all the tra­
ditional advantages of CMOS 
as well: low power (lOµW vs. 
SOOmW), high noise immunity, 
lower noise generation, lower 
standby supply current (2µA vs. 
lOOmA) , and a wider supply volt­
age (2 to 6V). 

The CMOS HLAs are config­
ured in a matrix of basic cells, ar­
ranged in columns positioned side 
by side, with 1/0 cells in the de­
vice periphery. The columns of 
cells are designed so that there is 
ample area between columns to 
accommodate several wiring 
channels . The components of the 
basic ce ll include two or three p­
channel and/or two or three n­
channel transistors. For maximum 
device usage, and a reduction of 
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propagation delays that could be 
caused by the higher resistance 
and capacitance of long polysili­
con or diffusion type wirings, two 
layer metal interconnect can be 
used. 

The basic cell configuration is 
designed to faci litate easy routing 
of the various PAL/HLA logic 
functions. These logic functions 
are constructed through specific 
contact masks and metalization 
patterns . Most of the routing for 
the device is in the predefined 
wiring area between the columns 
of basic cells. 

At the device level , reduced 
power dissipation means that , at a 
given ambient temperature , the 
junction temperature for a CMOS 
HLA circuit in a ceramic package 

will be about S0°C lower than a 
comparable bipolar HLA /PAL 
device . The lower junction tem­
perature will reduce the system's 
fai lure rate. 

At the subsystem level, the low 
power dissipation of CMOS HLAs 
means that less costly packaging 
can be used if the external envi­
ronment allows it. The reduced 
power requirements translate into 
reduced power supply capacity 
(battery operation is also possi­
ble), easier regulation and re­
duced venting. In some app lica­
tions hermetic packaging would 
be possible for the first time, giv­
ing additional protection . 
Tom Cauge, Semi-Processes, Inc., 
1971 N. Capitol Ave., San Jose , 
CA 95132. Write 240 

Solid-State 
Disc 

Replacement 
Dramatic increases in throughput. 
Outstanding 
reliability. 
• Capacities to 80 

megabytes 
• 10 megabytes in 

7-inch chassis 
• Interfaces to most 

minicomputers 
• Battery back-up 

When used as a disc replacement, the high speed , non­
rotating MegaRam provides the software compatibility of a 
disc with the performance of main memory. Ideal for 
swapping, scratch files, overlay storage, process control, 
telecommunications, graphics, data acquisition, array 
processing. etc. 

Let us show you how the MegaRam can enhance the 
performance of your computer while providing outstanding 
reliability. 

Imperial Technology, Inc. 
831 S. Douglas Street • El Segundo, 
California 90245 ·Telephone : (213) 679-9501 

Write 53 on Reader Inquiry Card 
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MINICOMPUTER SYSTEM 

Winchester Disk Storage 

The dataCase/5 includes five 5.25" 
magnetic media devices and is avail­
able in both desktop and J 9" rack­
mount models. In high-speed , real-

-

time applications, either a 64-bit 
parallel digital 1/0 card with AUTO 
1/0 transfer rates up to 38K bytes/sec 
or a 32-bit general purpose intelligent 
distributed 1/0 cable with DMA 1/0 
transfer rates up to 200K bytes/sec is 
available. For commercial users 
RS232 or RS422/449 serial interfaces 
provide speeds of 56K bytes/sec at up 
to 1200 meters without modems. Fea­
tures include 256KB to lMB of ECC 
RAM with 370 nsec read access and 
0. 7 MIPS to 1 MIPS CPU power. 
Winchester disk storage is avai lable 
from 5MB to 608MB employing four 
high-speed 30-ms average-access head 
positioning ac tuators . It supports 
eight users simultaneously. Price­
$13 ,675. Computer Automation , 18651 
Von Karman , Irvine , CA 92713. 

Write 129 

SCHEMATIC DESIGNER 
Print Spooling 

The Dash-1 XT converts the IBM XT 
Personal Computer into a workstation 
that streaml ines the preparation and 
updating of schematic diagrams and 

captures schematic data for automatic 
generation and design documentation . 
The Dash-1 XT uses a 10 Mbyte Win­
chester hard-disk and one 5v.'' dou­
ble-sided floppy. The hard-disk sys-
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tern allows the user to maintin 
extensive parts libraries on-line. It 
provides a print spooling feature that 
enables the user to off-load accumu­
lated data and schematic printing 
wh ile another drawing is being cre­
ated on screen. The Dash-1 XT has 
eight card slots, four of which are 
available for user-configured expan­
sion with other IBM PC compatible 
hardware and software. Price­
$14,955. Future Net Corp., 21018 Os­
borne St ., Canoga Park , CA 91304. 

PORTABLE COMPUTER 

SuperMouse Port 

Write 127 

The TeleTote I portable computer has 
a 9" video-display screen with 640 by 
240 high-quality graphics resolution . 
The screen can display 24 lines of text 
with 80 characters/line. It is software-

and media-compatible with Televi­
deo's 8-bit desk-top professional per­
sonal computer, the TS803 . TeleTote I 
has a Zilog Z80A CPU and 64 Kbytes 
of RAM expandable to 18 Kbytes . It 
has one 368.6 Kbyte (formatted) 5 '/"" 
floppy disk drive , one SuperMouse 
port for quick cursor manipulation 
and two RS-232 printer/modem ports 
for hard copy and telephone connec­
tions . It comes with the CP/M operat­
ing system, the GSX-80 graphics ex­
tension , word processing , spread 
sheet and graph ics software. Price­
$1,499. Televideo Sytems Inc. 1170 
Morse Ave ., Sunnyvale , CA 94086. 

GRAPHICS INTERFACE 

Two Display Memories 

Write 128 

This graphics and character video dis­
play interface, called the VRH-Q , has 
features which include a dual-high 
card, 1024 x 1024 x 1 dot graphics 
and a 64 x 128 alphanumeric display. 
The unit is designed to plug directly 
into Q-bus series computers. Applica­
tions include CAD/CAM , robotics 
and vision systems, high resolution 
workstations, data acquisition and 
process control. The VRH-Q is a 

combined bit-mapped dot graphics 
and alphanumeric video interface 
which connects any Q-Bus series 
computer to a monochrome monitor, 

producing a high resolution 1024 x 
1024 bit-mapped graphic image along 
with optional overlaid alphanumeric 
characters . It is self-contained a.nd has 
two display memories : a 64K x 16 bit 
graphics display memory and a 64K 
x 16 bit multi-page a lphanumeric dis­
play memory. High resolution , 7 x 11 
dot matrix characters are offered in 
an 8 x 16 character block. The sys­
tem can include a 96 character USAS­
Cll set and 128 user defined symbols. 
Price-$2995 . Peritek Corp. , 5550 
Redwood Rd. Oakland , CA 94619. 

Write 136 

MICROCOMPUTER SYSTEM 

8- or 16-Bit Configuration 

Called the "Encore" this microcom­
puter system may be configured as ei­
ther an 8-bit or 16-bit system with a 
range of storage devices . The 8-bit 
Z80B systems run with Digital Re­
search's CP/M or MP/M II operating 

systems. The 16-bit Z8000 systems 
are provided with Microsoft's Xenix 
operating system. The system inte­
grates with a 10-slot motherboard 
with modified S-100 circuit boards , a 
power supply, and a mix-and-match 
selection of two or more mass storage 
devices. A combination of disk drives 
can be incorporated in one system 
that includes: 8" floppy disk drives ; 
5.25" floppy disk drives; and 5.25" 
hard-disk drives with capacities up to 
31M bytes. Ithaca Inter-Systems, Inc. , 
200 E. Buffalo , Box 91, Ithaca , NY 
14851. Write 135 
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DESKTOP COMPUTER 

Supports Four Users 

The NEC Astra 220 is a desktop com­
pu ter which can support up to fo ur 
users . The system features 512 KB 
system memory, two 8" Wincheste rs 
with a max imum fo rmatted capacity 
to ta ling 126 Mbytes , two 1.0 Mbyte 
di skette un its , cartridge magnetic 
tape for backup , a system printer and 
multi p le statio n pr int ers. Printe r 

speeds ra nge fro m 35 cps to 600 lpm . 
The Astra 220 has a range of commu­
ni cations software such as Astra to 
Astra protocol, and emulation of 
IBM protocols (3740 , 3780 , 3270 Bi­
synchronous, and 337X SNA SDLC). 
Avail ability of H DLC and x.25 pro to­
cols provide access to wide area ne t­
works and packet switching communi­
ca ti o n sys t e ms . NEC Info rmat ion 
Systems, 5 Mili tia Dr. , Lexington, 
MA02173 . Write134 

WORD PROCESSING OPTION 

Automatic Reformatting 

The WordPak is a word processor op­
tion fo r Micronet 25 te rmin als. T he 
operator can replace , insert o r delete 
wo rds , characte rs o r pa rag rap hs; 
move blocks of text ; center one o r 
more lines , underscore and/or bold­
face sections of copy. For text access, 

line up and line down keys move the 
screen one li ne at a time , while page 
up and page down keys move the 
screen 23 lines, leaving the 24th visi-
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ble fo r reference . Substitutions can be 
made th roughout a document with a 
global search and replace fun ction . A 
search, STO P and replace fun ction 
stops each time it reaches the word , 
and includes automatic page length 
and numbering, form protection and 
sto rage , a continuously displayed sta­
tus line, and automatic reformatting 
fo r sending messages in d ifferent 
codes . Sidereal Corp., 9600 S. W. 
Barnes Rd ., Portl and , O R 97225. 

TERMINAL 

Detached Keyboard 

Write 133 

The Qume Q VT-102 termin al, select­
ed by MicroMate is a 12" , SO-column 
CRT, ergo nomically designed with ad­
justable tilt/rotate screen and a low 
profil e detached keyboard. Its fea­
tures include fo ur fun cti on keys, edit­
ing fun ctions , local. line and page 
block transfers, and protected fie lds. 
The MicroMate uses the CP/M Plus 
operating system, which supports the 
MicroMate 's 128K of RA M memory. 
T he MicroMate comes complete with 
T-Maker III , an integrated software 
with wo rd p rocessi n g , e lec t ro ni c 
spreadsheet , graphics, list processi ng 
and fil e management. Qume Corp. 
2350 Qume Dr. , San Jose, CA 95131. 

Write 132 

ATTACHED PROCESSOR 
SYSTEM 

For Offloading From CPU 

The new A PS-1 is an attached proces­
sor system which operates as a slave 
to the main processo r. The A PS-1 
consists of a peripheral processor link 

and an LSI-11/23S computer, both 
contained in a 3 Y2 x 19", rack-mount­
able cabinet and connected to the 
host CPU via a 50-conductor ribbon 
cable. The attached processor may 
have from 64K to 256K bytes of its 
own memory, fo r calcul ations and 1/0 
processing, and it can sha re as much 
as 256K bytes of the primary proces­
sor 's memory fo r data transfer. A 
fl oating point chip is included with 
the A PS-1 fo r handling ca lculation 
tas ks and a fl oating point board is 
avai lable as an option fo r very high 
speed data calcul ation tasks. The link 
between the host and slave processors 

is a PPL-1 fo r use with LSI-11 or 
PDP-11 hosts and a PPL-2 fo r use 
with VAX hosts . Price-$7 ,400. Ran­
yan Computer Enhancement Systems, 
15239 Springdale St., Huntington 
Beach , CA 92649 . Write 138 

FIRMWARE 

Trend Charting Capability 

Two fi rmware from the 17 /series 
product line fea ture a trend charting 
option and fo ur shift ing trends on 
each of two pages which can be con-

tro lled by the user. A nothe r fi rmware 
set provides software compatibility 
with the ISC 8001G protocol. T his 
firmw a re suppo rt s ide nti ca l fo r e­
ground and backgro und colors, large 
and small characters and symbols, 
pro tected fie lds, plo t modes, a ll the 
editing and cursor control fun ctions , 
page and scroll ing, lightpen, va ri ous 
transmit modes and transmission con­
trols, with transmission ra tes up to 
38.4k baud. The protocols are avail ­
able on the upgrades 5217A , 5217A­
R and 5217 A-CT model products as 
we ll as the new Model 5219 disp lay 
system. Pri ce: Pro tocol - $350, Model 
5219 - $3 ,300. Aydin Controls, 414 
Commerce Dr. , Fort Washington, PA 
19034. Write 137 

COLOR GRAPHICS TERMINAL 

Dual Processor Architecture 

T he GTC 214 is a high speed , dua l 
processor colo r graphics termina l with 
two 8

/ 16 bit processors . The processors 
are housed on the graphics engine and 
IIO boa rd. The 1/0 processor inter­
prets and compresses the terminal's 
high leve l graphics command lan­
guage (Tekt ronix 4027 compatible) 
into co mpact ed b in a ry prim iti ves 
which a re displayed by the graphics 
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engine. It has a compression factor 
greater than 2: 1, coupled with a 3K 
byte command buffer. From a stan­
dard 12K ROM/2K RAM , the 1/0 
board memory can be expanded to a 
total of 63K . The terminal has one 
standard ASCII character set, and al­
lows for two user programmable sets 
in any cell size to 256 x 128 pixels to 
be downloaded from the host. The 
GTC 214 is controlled via a fully pro­
grammable keyboard . Thirty-two 
function keys control macro com­
mands of up to 256 bytes . The screen 
is a high resolution 14" color monitor 
with .31 mm dot pitch. Price­
$4,900. Psitech, 2842-C Walnut Ave ., 
Tustin , CA 92680. Write 140 

DESKTOP COMPUTER 

Apple Compatible 

The "Albert" is an Apple compatible 
computer which provides RGB color 
graphics with a 256 color palette , us­
ing 6 colors at a time. Standard fea­
tures include a 40 column format ; N 
D and DI A converters; a detached 
typewriter style keyboard ; built-in 
communications for RS232, RS422 & 
RS423 ; and serial and parallel printer 

ports. The system also includes a 
built-in speaker with amplifier and 
microphone input jack for record and 
playback of digitized voice or music; 
time of day clock to program timed 
reminders ; plus five internal 1/0 ex­
pansion slots . Options for the Albert 
include an uninterruptable power sup­
ply, battery charger/back-up, joysticks 
and expansion to 192K memory with­
out the use of expansion slots. 
Price-$1,595 . Albert Computers, Inc., 
3170 Los Feliz Dr., Unit C, Thousand 
Oaks , CA 91362 . Write 139 

DESKTOP COMPUTER 

Three Serial Ports 

The Model 3205 is a 68000-based 
desktop computer that supports lan­
guages including Basic Four and SMC 
compatible BASIC, RM/COBOL and 
the IBM APL.SY compatible 
APL.68000. The programs can access 
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a common data base managed by the 
operating system. The Model 3205 

hardware configuration includes 256 
Kbytes of RAM (expandable to a 
Mbyte), three standard RS-232 serial 
ports for printers and/or data commu­
nications , and a fully adjustable mon­
itor with low-profile detachable key­
board. The integrated Z80A-based 
intelligent workstation offers 16K 
RAM (expandable to 64K) , a stan­
dard 80 (or optional 132) column 
screen display and optional color 
monitor with 8 foreground /back­
ground colors. The basic configura­
tion also includes two 5- \/4' (1 Mb) 
floppy disk units . Pertee Computer 
Corp., 12910 Culver Blvd ., Box 92300 
Los Angeles , CA 90066. Write 181 

MULTI-USER SYSTEM 

Supports 16 Terminals 

The OMNIX 186 is a 16-bit desktop 
system which can support from four 
to 16 terminals and printers in concur­
rent application processing oper­
ations. It utilizes a user-transparent, 
16-bit 1/0 processor for disk and ter­
minal management and an optional 
8087 numeric processor extension for 
floating point operations up to 80-bits 
in length. OMNIX 186 systems offer a 
combination of either 1 Mbyte , 5.25" 
floppy disk and one or two 5.25" Win­
chester drives, or a Winchester drive 

plus a \14' streaming tape drive . Win­
chester drives are available in 5, 10, 
15 and 20 MB (formatted) capacities. 
All systems include 384KB of RAM 
and four serial ports, which are ex­
pandable to 16 in groups of four. In­
ternal memory facilities can accom­
modate up to lMB RAM when 256KB 
chips become available. Prices begin 
at $8,990. Computer Automat ion , Inc., 
18651 Yon Karman Ave. , Irvine, CA 
92713. Write 142 

DEVELOPMENT SYSTEM 

Dedicated Target System Function 

The VME/10 microcomputer system 
doubles as a development support 
system and an advanced dedicated 
microcomputer for OEM applica­
tions . The system utilizes a 16/32-bit 
microprocessor, the MC68010. The 
system is intended for three specific 
markets ; for systems OEMs who re­
quire a complete development system 
for all Motorola 16-bit and 8-bit 
MPU/MCU chip sets , for system inte­
grators , to serve as a front-end micro­
computer associated with larger exter-

nal equipments as, for example, in 
factory automation systems or large 
complex medical diagnostic instru­
ments, for OEMs who wish to buy 
complete microcomputer "engines" 
and add customized l/O and specially­
developed application software to 
convert these into " turnkey" systems 
for dedicated applications. Features 
include 8-bit and 16-bit software , 
hardware and instrumentation devel­
opment support, and a 15" video dis­
play. Motorola, P.O. Box 20912, Phoe­
nix , AZ 85036. Write 126 

OPERATING SYSTEM 

16-Mbyte Memory Addressing 

The Xenix 286 O .S. is a multitasking , 
multiuser µ,P derivative of Western 
Electric's UNIX Version 7 operating 
system targeted primarily to high-per­
formance commercial original equip­
ment manufacturer (OEM) applica­
tions. Features include on-chip 
memory management and protection 
plus 16-Mbyte memory addressing. 
Routines to let multiple users access 
the same data are built directly into 
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the high-speed VLSI chip. The Xenix 
286 O.S. also features a record- and 
fil e-locking and power-fail disk recov­
ery, and driver support for five Inte l 
controller boards that range from ter­
minal communications to tape sup­
port . Price is $3,000. Intel Corp., 3065 
Bowers Ave. , Santa Clara , CA 95051. 

Write 130 

MICROCOMPUTER SYSTEM 
IBM Compatibility 

The Columbia VP is a 16-bit micro­
computer system that offers IBM 
hardware and software compatibility. 
It has 128/256 Kbytes of memory, and 

additional storage capacity is avai l­
ab le in dual half-high 320K floppy 
disk drives. The VP features one RS-
232 port, a para lle l printer port , and a 
9" monitor with graphics capability. 
Price-$2995. Columbia Data Prod­
ucts, 8990 Route 108, Columbia, MD 
21045. Write 131 

GRAPHICS SYSTEM 
Multiple View Ports 

The MULTI-STATION is a system of 
distributed high-performance comput­
er graphics workstations. Available in 
either monochrome or color (16, 256, 
or 4096 simultaneous colors from pal­
ettes up to 16 million colors), the 
workstations' CRT is a raster-scan 
1024 by 1024 high resolution display. 
Objects can be rotated, scaled and 
translated . Multiple viewports can be 
defin e d a nd transformed im ages 
clipped to their boundaries at real­
time rates . Input peripherals such as 
keyboards, joysticks, data tablets, di­
giti zers, pro grammable function 
switches and programmable fun ction 
dials 'are available. The 1500 performs 
all graphics related functi ons. Groups 
of workstations can be placed up to 
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200 ft. from the controller, which in 
turn , can be configured for e ither lo­
cal or remote sites. In a local config­
uration, the controller can be up to 
200 ft. from the host computer. When 
configured with a Communication 
Controller, the System 1500 Control­
le r can be up to two miles from the 
host computer. In this remote config-

uration, transmission can be with any 
of four transfer media: coaxia l cables, 
fiber optics , microwave and Tl tele­
phone. Each communications control­
ler can support up to 62 workstations 
over coax and up to 32 workstations 
over other media . Spectragraphics 
Corp. , 10260 Sorrento Valley Rd ., San 
Diego, CA 92121. Write 141 

1WO 8" FLOPPY DISKS -
Emulates DEC RX02/RX03 
(total storage 2MB). 8" cartridge 
tape drive also available. 

Three quad (six dual) exponsion 
slots for additional memory, 
peripheral controllers, or PCM' s 
new and unique Z80Vl l CP/M 
processor. System runs all DEC 
operating systems including 
RTl l , TSX-PLUS, RSXl 1 /M, 
RSTS/E, and UNIX 

5!4'' WINCHESTER DISK -
Emulates four DEC RL02 drives 
(total storoge42MB). Optionally 
up to 84MB. 

LSl-11 and DEC 
ore trademarks of 
Digital Equipment Corp 

PRICED UNDER $10,000 IN QUANTITY!!! 
CALL TOLL FREE 1-800-558-7832 

FORMERLY GENERAL ROBOTICS CORP 

AVAILABLE NOW 1n system or component form Other contiguro­
tions also offered with sw· and free standing disk d rives 

57 NORTH MAIN ST. • HARlfORD, WI 53027 • ( 414) 673-6800 
Telex. 269686 
Nationwide maintenance from KALBRO. 

Write 45 on Reader Inquiry Card 
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ALPHANUMERIC PRINTER 

Self-Test Standard 

The 20-column µP compatible ther­
mal printers are designed to operate 
over a temperature range of - 40°C 
to + 50°C. Designated the MAP-20SL 

series , one model is available for AC 
operation (specify llOV or 220V) , 
while the other operates on DC volt­
age (from 11 V to 40V). Either model 
features RS232C and 20 mA current 
loop interface , logic selectable baud 
rates from 75 to 9600, a print rate of 2 
lines/sec, a full 96 character print set , 
programmable controls, a built-in self 
test program , standard and extended 
characters, text and lister printing, 
and electronic end-of-paper sensing. 
Both models are 4.44"W x 2.75"H x 
7"D , with a front panel measuring 
5.25"W x 2.81"H. Memodyne Corp., 
220 Reservoir St., Needham Heights, 
MA 02194. Write 179 

DATA ENTRY DEVICES 
Integrated Into Keyboard 

An optical mouse , voice input , and 
Optical Character Recognition (OCR) 
are alternative data entry devices 
which are integrated with the Key 

Tronic keyboard system. The voice in­
put product is discrete-phrase , speak­
er dependent. Vocabulary size is de­
pendent on memory and the unit can 
adapt to anyone's voice via a training 
session between the individual and the 
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device. The OCR device recognizes 
printed characters on documents 
which are manually passed through a 
slot in the unit. Standard fonts recog­
nized are EL3B (M ICR), OCRA, and 
OCRB, with others avai lable on re­
quest. The electronics for the mouse , 
voice , and OCR products are inte­
grated into a low profile enclosed key­
board. Key Tronic Corp., Box 14687, 
Spokane , WA 99214. Write 176 

MODEM 

Auto-Dial 

The Model 6212 modem is a 1200-
Baud free feature, auto-dia l, direct 
connect , full duplex FCC-approved 
device. It automatically senses and se­
lects the correct dialing mode, oper­
ates in the CPU mode, and has a 

stored memory directory of up to 10 
numbers. The 6212 employs a stan­
dard E IA RS232C interface, local 
analog loop test through EIA inter­
face , user programmable hang-up 
code , speed dialing from memory, and 
user friendly prompt routines. Priced 
at $495. Omnitec Data Inc., 2405 S. 
20th St ., Phoenix , AZ 85034. 

Write 174 

RECORDER 
For Analog Recording 

The OPTION 30 is a Z-80 µP board 
mounted inside the model number 
705 XY recorder which allows the re­
corder to be addressed as both a digi­
tal plotter and as an analog recorder. 
Digital inputs are via both standard 8-
bit parallel TTL printer interface and 
a standard RS-232C serial port. Ana­
log inputs are the same voltage signals 
that can be recorded by the host re­
corder without Option 30. Prom 
memory is avail able for up to 4000 
characters of customized user mem­
ory. Applications for the Option 30 
include: evoked potential measure­
ments , particle size distribution plot­
ting , spectrum analysis , blood cell dis­
tribution plotting, rheometry, liquid 

and gas chromatography, tensile test­
ing, vibration analysis, sound mea­
surement , cathodic protection mea­
surement , thermal testing , spirometry, 
biological scanning, etc. Price is 
$1325 . Allen Datagraph Inc., 2 Indus­
trial Way, Salem , NH 03079. Write 173 

CLUSTER CONTROLLER 

Modular Design 

The 2074 is a large cluster controller 
that supports IBM's SNA/SDLC com­
munications protocol. Tt operates in a 
point-to-point or multipoint environ­
ment at transmission speeds up to 
56K bps, and will communicate with 
IBM System 370 , 303X, 308X and 
4300 series processors. It is fully com­
patible with data links controll ed by 
lBM 3704/3705 and 3725 communica­
tions controllers , and with the inte­
grated communications adapter on 
the 4331. The 2074 employs a modu­
lar design where each functional com­
ponent is separated into indepen­
dent hardware and firmware modules. 
These modules communicate and in­
teract with each other via a high­
speed, parallel bus. The 2074 uses 
multiple 8086 µPs and is designed to 
be installed and customized by the 
user. For customization , users com­
plete a Memorex-provided configura­
tion worksheet, then key in that infor­
mation via a display station. 
Throughout the procedure , users are 
prompted by a series of menus dis­
played in English along with the ap­
propriate sequence codes. Price­
$13 ,595 . Memorex, San Tomas at Cen­
tral Expressway, Santa Clara, CA 
95052. Write 167 

DISPLAY TERMINALS 

Detachable Keyboards 

Models 915 and 924 are two video­
display terminals with features such 
as detachable keyboards; high-resolu­
tion , tilt and swivel screens; one-but­
ton off-line editing; split-screen mode 
and non-volatile programmable func-
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tion keys. The 924 has fo ur pages of 
memory, while the 915 has two. Both 
have built-in printer ports, editing ca­
pabilities th at include line insert and 
de lete and 16 to 32 non-vo latil e fun c­
tion keys. The 924 has a block and 
character graphics mode and can di s­
play double-width cha racters . Price : 
$695 (915) and $895 (924) . Televideo 
Systems, 11 70 Morse Ave ., Sunny­
vale, CA 94086. Write 165 

PLOTTER 

Portable 

The MP 1000 has a plo tting speed of 
6"/sec and can operate with o il o r wa­
ter base fibe r tip pens o r in.I< d raftin g 
pens. Six pens can be automatically 

selected during the plotting process. 
The user may select from three built­
in interfaces, seria l RS-232C, G PIB­
IEEE 488 o r para lle l seven o r eight 
bits. The plotter is portable and has a 
built-in character instruction set. Wa­
tanabe Instruments Corp., 12 Chrysler 
St. , Irvine , CA 92714. Write 161 

TELEPRINTER 

Automatic Printing 

"EASYW RITE R" is a compact , po r­
table te leprinter designed to provide 
the user with a di rect-connect device 
fo r transmitting info rmation to and 
from a variety of sources via a te le­
phone line. It enables the user to 
have access and retrieval of informa­
ti on from the data base via the con­
nection of a standard te lephone jack 
o r built-in 300-Baud A coustic Adapt­
er. Stand ard features include a stan­
dard typewrite r keyboard which a l­
lows the user to send and rece ive 
messages from another te leprinte r, 
compute r or computer-type device. It 
is also capable of sto ring these mes­
sages in its electronic memo ry for 
transmission at a later date . " EA­
SYWRITE R" can automaticall y re­
ceive and print incoming messages 
without an operato r Price sta rts at 
$250. STC Systems, 4 North St . , 
Waldwick , NJ 07463. Write 166 
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HP-COMPATIBLE TERMINAL 

BO-Column Display 

The 800 Series of video di splay te rmi­
nals includes an entry-leve l, block-

mode terminal that is full y compatible 
with Hewlett-Packard 's 3000 and 1000 
systems. Featu res include two pages 
of di splay memo ry, video enhance­
ments, and on-screen progra m fun c­
tion keys. Users can run HP software 
application programs including V/ 
3000, MM/3000, and VPLUS. Addi ­
tiona l 820 fea tures include a standard 
line drawing set , an 80-column dis­
play, and screen intensity and scroll 
rates that can be modified from the 
keyboard. Price: $1,495. Direct Inc., 
4201 Burton Dr., Santa Clara, CA 
95050. Write 163 

FLAT-BED PLOTTER 

With 31 Commands 

The Iwatsu SR-6602 is a fl at-bed In­
telligent Plotte r whi ch works at a 
speed of 7. 9"/sec and comes with op­
tional 6-color pens. It provides en-

riched commands and has a built-in 
interface with Centronics (Standard) 
G P-IB and RS-232C (Optional). The 
unit draws on size B paper and uses 
three kinds of pens incl uding a water­
based sign pen. It fea tures high-preci­
sion of ± 0.1 + 3N/ 10000 mm with 31 
kinds of commands and abund ant 
character sets. Axis Scale Plott ing, 
Circle, Circular, A rc, Spina l Plotting, 
Notice of Pen Position and Status In ­
fo rm ation are included. lwatsu Instru­
ments Inc., 120 Commerce Rd., Carl ­
stadt , NJ 07072 . Write 164 

DISK STORAGE SUBSYSTEM 

Two Head-Disk Assembly 

The NAS 7380 disk storage subsystem 
is compatib le with the IBM 3380 and 
operates with NAS , IBM , and IBM­
p rog ra m- co mp a ti bl e ma infr a mes 
e quipped with 3- m by tes/sec d a t a 
streaming channels. T he 7380 consists 
of the 7880-3 storage control un it and 
the 7380 Models A4 and B4 disk dri ve 
units . Each disk storage unit incorpo­
r a t es tw o hea d -di s k asse mbli es 
(HDAs) , providing a to tal of 2,520 
Mbytes/unit. Each HD A has two in­
dependently addressab le rota ry actu­
ators, accessing 630 Mbytes. The 
minim um access time is 5msecs, aver­
age time is 16msecs and the maximum 
access time is 33msecs. The 7880-3 
storage co nt ro l unit attaches to 3MB/ 
sec data-s treaming channels and has 
optiona l channel swi tches. Pri ces are: 
$65 ,000 (7880-3) , $95 ,000 (7380 Mod­
e l A4) , $65 ,000 (7380 Model B4) . Na­
tional Advanced Systems, 800 E . 
Middlefie ld Rd. , Mountain View, CA 
94042. Write 160 

PRINTER 
96 Characters/Sec 

Model EX1620 is an e lectrose nsiti ve 
printer capable of printing 960 charac­
ters/sec because of a mode which 
prints two rows of characters with a 

single pass of the print head . In the 
norm al mode , the EX1 620 prints 
characters at 240 cps. It is a high 
speed , high resolution graphics print­
er with a density of 144 dots/in . both 
horizontally and vertically. The EX 1620 
prints the full 96 characte r ASCII set , 
plus an optional 64 extra characte rs 
and special symbols on 81/z'' wide pa­
per. Standard interfaces include indus­
try-standard para lle l, RS-232C and 
20mA seri al with " busy" and X-ON­
O FF protocols. Pri ce is $795. Axiom 
Corp., 1014 G riswold Ave ., San Fer­
nando , CA 91340. Write 168 
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BUS EXTENDER 
Automatic Reporting 

The Model 4886B IEEE 488 bus ex­
tender, which features reverse auto­
dial capability, permits the establish­
ment of 488 buses at sites remote 
from the local site, but under com­
mand of the local-site bus controller/ 
computer. The reverse auto-dial fea­
ture of the 4886B extender allows the 
remote systems to request servicing 
by the local controller whenever they 
find an out-of-limit condition or 
equipment failure. It includes an 

auto-dial capability and a local con­
troller. 124 remote sites, each having 

New Products• COMPONENTS 

64K CMOS STATIC RAM 
64K-Bit EPROM Compatible 

The Model CMOS 64-02 Static Ram 
features output enable, and combines 
four Hitachi HM6116 RAM chips 
with a decoder chip in an 8 bit word 

integrated arcuits Inc 
• CMOS 64-02 \\@\\ 
- -! ! ! ! ~ ! ~ : ! t !. : t t 

by 8K CMOS RAM packed in a stan­
dard 28 Pin, 0.6" wide ceramic DIP. 
Using the JEDEC approved pin-out 
for 28 Pin Byte-organized memories , 
the hybrid is pin-for-pin compatible 
with the industry standard 64K Bit 
EPROM as well as the single 64K Bit 
CMOS RAM monolithics . Operating 
from a SY supply at 2SO mW typical , 
the CMOS 64-02 provides memory 
access time of 100 nsec. $88. (100). In­
tegrated Circuits Inc., 132S6 Northup 
Way, Bellevue, WA 9800S. Write 190 

BUS MONITOR 
Address Range Comparison 

The MD68SC49A Bus Monitor has 
internal circuitry that allows direct in­
terfacing with 6802 , 6809, 68000 and 
6S02 µ,Ps in single or µ,P systems. It is 
useful for µ,P software debugging and 
system logic analysis . Functions per-
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formed include address range com­
parison , data and address pattern 
matching with bit masking , and bus 

image storage (freeze or continuous) . 
All functions are available in single or 
multi-pass operation. This IC is sold 
in a 40 pin plastic or ceramic Dip for 
use as a built-in component that re­
places a large PC board . It has static 
operation from a single SY power 
supply and will support systems clock­
ing up to 2 MHz. $29.49. Mitel Semi­
conductor, P.O . Box 1663, Buffalo , 
NY 14203. Write 189 

64 K-BIT PROM 
Data Polling Feature 

The X2864A E2PROM, fabricated 
with floating-gate n-channel technol­
ogy, operates from a S-volt supply. 
Packaged in a 28-pin JEDEC ap­
proved configuration, the X2864A 

a 4886B , can be linked back to the lo­
cal site 's 4886B and, through it , to the 
local controller. The 48868 has an 
EEPROM memory th at stores up to 
three 32-digit user-programmable 
telephone numbers and will try every 
number in the sequence three times. 
The modems needed (one local , one 
at each remote site) can be any FSK­
type (103- or 212-equivalent) full-du­
plex asynchronous units . Price is 
$1,89S each (without modems) in 
quantities of 1-4. ICS Electronics 
Corp., 1620 Zanker Rd ., San Jose , 
CA 9S112. Write 157 

has an 8k x 8 bit organization ar­
ranged in S12 16-byte pages , and is 
equipped with a host of ease-of-use 
features. Conforming to the JEDEC 
approved byte-wide memory pinout , 
the X2864A is compatible, both oper­
ationally and pin-for-pin with existing 
RAMs and with 8k x 8 EPROMs 
that require high-voltage program­
ming and erasure by exposure to ul­
traviolet light. The X2864A has a 
Data polling feature that enables the 
device to signal the processor when a 
write operation has been completed. 
The X2864A allows remote modifica­
tion of software in µ,P-based systems . 
Applications include military, aero­
space , commercial, consumer, auto­
motive and communications indus­
tries . $89. Xicor Inc., 8Sl Buckeye Ct., 
Milpitas , CA 9S03S . Write 197 

CMOS SRAM 
Two Independent Memory Systems 

The DP2S6KB is a 262 ,144 bit CMOS 
SRAM which is organized 32K x 8 

or 16K x 16 external jumper select­
able. It is a hybrid assembly consist­
ing of 16 DPSS16AP 2K x 8 bit 
CMOS s tatic RAM s, and 2 
DP34409Sl CMOS memory support 
chips. The DP2S6KB consists of two 
independent 16 Kbyte memory sys­
tems, sharing address lines, power 
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and ground. I/O pins may be exter­
nally tied together to provide a 32K 
x 8 memory or kept separate for a 
16K x 16 organiz11tion. The 
DP256KB is a 32 Kbyte static mem­
ory system. Buffering is provided for 
address lines and R/W. Eight of the 
address lines may be latched with 
MPU's utilizing multiplexed address 
lines. If all 16 address lines are avai l­
able in parallel , the latch may be op­
erated in a transparent mode by hold­
ing ALE high. The DP256KB may be 
specified in commercial , industrial or 
military grades with a -C, -I or -M 
suffix. Dense-Pac, South Anaheim 
Blvd., Anaheim , CA 92805. Write 195 

CALENDAR/CLOCK 
CONTROLLER 

For ISBX Module Users 

The LS 7482 Ca lendar Clock is de­
signed for all iSBX compatible sys­
tems . The board allows general pur­
pose timekeeping and features an 
onboard battery power supply that 
protects time data without CPU over­
head. Outputs include thousandth of 

seconds, hundredths of seconds , 
tenths , seconds , minutes, hours , day 
of the month , with corresponding 
latches for alarm type functions. An 
interrupt to a host can also be gener­
ated at preset times. Price $325 . In­
dustrial Modules, 1400 Coleman Ave., 
Suite 24G , Santa Clara , CA 95050. 

Write 187 

MODEM 

Auto Dial, Auto Answer 

The component , called the CH1760 is 
an 8-square-inch , intelligent 212A­
type component modem for integra­
tion into data products. The integral 
modem mounts directly onto the 
host's printed circuit board and pro­
vides a Bell 212A compatible 300/ 
1200 BPS full-duplex modem , includ­
ing an FCC registered telephone line 
interface and auto-dial, auto-answer 
capability. The CHl 760 features an 
auto-dialer which provides automatic 
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selection of DTMF tone or pulse dial­
ing and the implementation of 6 dial­
ing procedures. Other commands in­
clude 8 diagnostic test modes , and 
voice/data switching. Cermetek Mi­
croelectronics, 1308 Borre gas Ave . , 
Sunnyvale , CA 94086 . Write 194 

INTERFACE 

Compatible With Joy Sticks 

The MU-2 Interface allows a Mouse 
pointing device to be used with any 
computer terminal or personal work­
station and is compatible with digital 
joy sticks , track balls and shaft en­
coders . The Mouse moves the cursor 
on a computer display screen and the 
random access interface is inserted in 

the serial line between the host and 
terminal by means of a DB-25 con­
nection. The intelligent interface can 
be profiled from either the terminal 
or host. Direct , usable displacement 
data can be programmed to be sent to 
host or terminal. On-demand or on­
motion transmission modes are profil­
able; transmission can be turned on 
and off under program control. Reso­
lution of the system is 200 pts/in , with 
the motion bounded to the limits of 

the screen. Hardware options include 
16 Baud rates and 8 serial frame for­
mats . Random Access, Inc., 246 High­
land Rd ., Pittsburgh, PA 15235. 

Write 188 

COMPU1'ER DISC DIMENSIONS, DISC DYNA.MI S, S'rRUCTIJRAL D 
PARTS SORTING, SHAFT ALlGNMENT, VIBRATION, AX1AL RUNOUT, 
CONCENTRICITY, TURBINE BLADE PROFILING, THICKNESS, ID, 0 

IF YOU NEED TO MEASURE 
THESE COMPUTER DISC DIMENSIONS, DISC DYNAMICS 

' PARTS SORTING, SHAFT ALlGNMENT, VIBRATION 
THICKNESS, ID CONCENTRICITY, TURBINE BLADE PROFILING. 0 
COMPUTER DISC DIMENSIONS, DISC DYNAMICS, CONCENTRI 
PARTS SORTING, SHAFT ALIGNMENT, VIBRATION, STRUCTURAL D. 
CONCENTRICITY, Ttf.RBINE BLADE PROFILING, COMPUTER DISC 
STRUCTURAL DYNAMICS, THICKNESS, ID, OD, TURBINE BLADE P 
AX1AL RUNOUT PARTS SORTING, STRUCTURAL DYNAMICS, VIB 

YOU NEED ONE OF THESE. 
• ·• 1 + 103 •• 

n/ ...... 
' • 0 : ' ' :,.: C LJ\. Measuring Systems----KD·4JOO series • ' 

oo.ui rm 

Kaman Instrumentation's new KD-4000 Series, the "'smarter"' displacement measuring 
systems (with resolution to better than 1 micro inch) do more than give you raw analog 
displacement data that you still have to process and analyze. 

With the KD-4000 Series you can specify the system tunctions that fit your application 
needs: ID. OD, Thiclmess, Alignment. Comparator Logic (for parts sorting, computer interrupts. 
etc), TIR. and more '"smarts'" on the way. 

These systems are available in various packaging options (rack, lab, or NEMA type 
enclosures) or work with us to your packaging requirements. Many sensor sizes are available 
to cover measurement ranges to 2.5 inches. For single and multi-channel applications, you'll 
find that these systems can help you solve a broad range of position measurement problems. 

The KD-4000 Series, for more complete solutions to your precision measurement problems. 
For more information, please write, or call us (303) 599-1825. 

KAMAN INSTRUMENTATION CORPORATION 
P.O. Box 7463 
Colorado Springs, CO 80933 

Write 48 on Reader Inquiry Card 
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STREAMING TAPE 
SUBSYSTEMS 
IBM And DEC Packaging 

These two streaming tape subsystems 
are 1/2", 9-track , 1600 cpi , IBM/ANSI/ 
ECMA and ISO compatible fo r Digi­
ta l Equipment Corporation U nibus 

t¢ i"7 • {\ 
Cl• !fle'~ DEC Unibus&Q-Bus • 

Tape Subsyst~ 

and Q -bus computer systems. The 
subsystems utilize the IDT Series 
1012 Virgo which operates at 100 ips 
(2 .54 meters) streaming and 12.5 ips 
(0 .318 meters) "start/stop ." The tape 
transport is ava ilable in vertical, hori ­
zontal, or desktop mounting. Data re­
cording is 9-track (P. E. ) , 1600 bytes/ 
in . All drives support up to lO Y2 ree ls. 
$6 ,495 . Innovat ive Data Technology, 
4060 Moren a Blvd ., San Diego , CA 
92 117. Write 186 

SINGLE BOARD µC 
Two Serial Ports 

A single board microcomputer ca lled 
the FE Model 64, features 256 Kbytes 
of memory, two serial ports and one 
paralle l port on an 8 '/z'' x 12" board 
size. A support package is ava il able 
allowing users the option of purchas­
ing the Model 64 separately, o r as 
part of two complete packages , a 19" 
rack system or a po rtable system with 
a 9" screen . $275. Faraday Electronics, 

·.1029 Corporation Way, Palo Alto, CA 
94303. Write 193 

LSI CHIP SET 
Wrap-Around Self Test 

The LSI chip set provides a dua l re­
dunda nt MIL-STD-1 553 8 Re mo te 

Termin al Unit (RTU ) , and includes 
tw o e ncod e r/d e co d e rs ( MT32008) 
and one pro tocol sequence r/FIFO 
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(MT32007) . The DOC chip set pro­
vides the fun ctions required of a te r­
minal inte rfa ce between a du al redun­
dant MIL-STD-1 553B seria l data bus 
transceiver and a subsystem tri -s tate 
data highway. The resulting RTU is 
co mpli a nt with MIL-STD-1 553 B . 
Features of the MIL-STD-1553 LSI 
chip set include ; implementati on of 
all mode codes, wrap around self-test, 
32 word FIFO buffe r memo ry, and 
low power di ssipation. If the FI FO is 
not required the encoder/decoder and 
pro tocol sequencer fun ctions can be 
supplied as individual chips. The LSI 
chip set is ava il ab le in three package 
configura ti o ns; dua l-in -lin e ( DIP) , 
fl at pack (FP) and leadless chip ca rri ­
er (LCC) . The fo rty-eight pin DIP en­
coder/decoder is 0.62 x 2.30 x 0.08" 
(15.7 x 58.2 x 2.2 cm) while the six­
ty fo ur pin DIP pro tocol sequencer/ 
FIFO is 0.92 x 3.11 x 0.08" (23.4 x 
79 .0 x 2.2 cm). All units operate 
over the temperature range fro m 
- 55°C to + 125°C. $285 . ILC Data De­
vice Corp., 105 Wilbur Pl. , Bohemia , 
NY 11716. Write 192 

12-BIT D TO A CONVERTER 
Bi-Polar Offset 

The MC3412/3512 is a high speed D 
to A converter with acti ve laser trim­
ming of thin film ladder network , ref­
erence , span, bipolar offset and ba nd-

gap reference resistors at wafer level 
th at permit limits of ga in and offset 
errors to ± 0.25 % FSR (full sca le 
range) and ± 0.05% FSR respective ly, 
without extern al adjustments. Integra l 
non-linearity is specified to ± Y2 LSB 
of 12 bits with monotonicity guaran­
teed over the full temperature range. 
The converter includes an inte rn al 
precision 10 volt bandgap reference 
and span/bipolar o ffset resisto rs. With 
the addition of one externa l op amp, 
the precision span and bipolar offset 
resistors provide ca libra ted unipola r 
o r bipola r full sca le output voltage 
ranges of 0 to 5.0 , 0 to 10, ± 2.5 , 

± 5.0 and ± 10 vo lts. A CMOS/TTL 
threshold control pin permits se lec­
tion of either CMOS or TTL logic 
leve ls at the data inputs. Packaged in 
a 24-pin ceramic DIP, the MC3412/ 
35 12 is pin -co mp a tibl e with the 
AD563 and AD565 D to A convert­
ers, and is available in commercia l 
a nd milit a ry te mpe ra ture ra nges . 
$ 17 . 95 ( M C34 12 L ) , $ 6 3 .5 0 
( MC35 12 L) . Motorola , P. O . B o x 
209 12, Phoenix , AZ 85036. Write 191 

TELEPHONE CIRCUIT 
Internal Speech Muting 

The MC 34011 is a mon olithic inte­
grated circuit which includes a dua l­
tone multi-frequency dialer (DTMF) , 
tone ringer, speech network and a de 

line voltage regul ato r. A frequency 
synthesis technique (0.16% maxim um 
error) allows use of a 500 KHz 
ceramic resonator and the generato r 
uses a keyboa rd comprised of SPST 
switches in an X-Y configurat ion . It 
features interna l speech circu it muting 
and operates at a line voltage of 
1.4 Y. Motorola, Semiconductor Prod­
ucts, P.O . Box 20912, Phoenix , AZ 
85036. Write 196 

DAC BOARD 
Interfaces With Any Process Control 
Computer 

The Model U-8680 Analog O utput 
Boa rd converts digital commands on 
an optically isolated dual 8-bit pa ral­
lel bus into 30 independent an alog 
output chann els. Each chan nel con­
tains its own addressed 10-bit latched 
DAC, equipped with 20-turn preci­
sion zero and full-sca le adjust potenti­
ometers. Primarily intended for pro­
cess control applications , each chan­
ne l is equipped with a screw-type 
four-terminal block , providing a 4 to 
20 mA current loop output plus a 
switch selectable choice of e ither a 
- 5 to +5V or a 0 to + lOV output. 
The 30 DACs and their support cir­
cuitry are contained on a single 1331.'' 
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x 14 Yi'' board that fits into any stan­
dard 19" enclosure , and a re supported 
by driver programs . The board is 
powered by a built-in 115 VAC encap­
sulated power supply and provision 
has been made for cascading a second 
board to obtain 60 independent ana­
log outputs controlled by a single 32-
li ne (4 x 8 bit) para lle l interface. 
$2,995. Ranon Technology Corp., 1420 
E . St. Andrew Pl. , Santa Ana, CA 
92705. Write 205 

STD BUS CARDS 
Control For Winchesters 

The Winchester Disk Controller Card , 
model WDC-501 , is a single STD 
card that can control up to four Win­
chester-type drives with multipl e R/W 
commands. The controller is designed 
to work with almost any STD Bus 
system and is compatible with many 
Winchester-type disk drives , including 
those made by Seagate, SyQuest , and 
Tandon. The multi-l ayer card allows 
for unlimited interleave factors and 
software selectable sector sizes to 

1024 sectors. It includes on-board in ­
terfacing so that the use r adds cabling 
fro m the card to the drives. The 68000 
CPU card , model SB68-0l , uses the 
68000 processor by multiplexing 8-bit 
words into 16-bit format to conform 
wi th STD Bus operations. It is sup­
plied with 2K or 4K EPROM and has 
UNIX avai lable as its primary operat­
ing system . WDC-501 , $495 ; SB68-0l 
68000, $595. Jonos, 1835 Dawns Way, 
Fullerton, CA 92631. Write 201 

Digital Design •July 1983 

New Products• COMPONENTS 

DEBUGGER 

Robotics Application 

Tracer, a debugging tool , performs 
with the VRTX operating system, a 
real-time multi-tas king silicon soft­
ware component for embedded sys­
tems . Embedded system applications 
include communications , instrumenta­
tion , process control and robotics. 
Tracer and VRTX components sup­
port all custom and standard boa rds 
and can be used with any high-level 
language o r deve lo pme nt syste m . 
With Tracer, designers can obtain cur­
rent system state information and de­
termine the status of application tasks 
in real-time. In addition , Tracer al­
lows designers to di splay I/O buffer 
contents and examine or modify the 
contents of memory and registers at 
critical moments. $650. Hunter & 
Ready, 445 Sherman Ave., Palo Alto , 
CA 94306. Write 198 

TAPE BACKUP 
File-Oriented 

The DSD X217 family of three multi­
function boards all ows file-oriented 
transfers and image backup using a 
QIC 02 -co mpat ibl e 1/4' strea min g 

tape . Each board occupies one Multi­
bus card slot. The DSD 5217 handl es 
two ST506-type 5YJ' Winchesters, two 
SA460-type 5YJ' floppy drives and a 
1/4' tape drive. The DSD 72 17 co m­
bines two SA-1000-type 8" Winches­
ters and two SA800/SA850-type 8" 
flopp y drives and a 1/4' tape drive. 
The DSD 6217 interfaces to two 51/4" 
Winchesters , two 8" floppy drives and 
a 1/4' tape drive. The single-boa rd 
DSD X215 interfaces to two 51/4' Win­
chesters , two 8" floppy drives and a 
'/4' streaming tape drive. All DSD 
Multibus controlle rs si multaneously 
inte rface to two Winchesters , two 
fl oppy drives and one 1/4' tape drive. 
They feature fas t , non-interleaved 
data transfer, on-boa rd data separa­
tion , 32-bit erro r correction code 
(ECC) and se lf-diagnostics . $1 ,020. 
Data Systems Design, 2241 Lundy 
Ave., San Jose , CA 95131. Write 200 

PROM PROGRAMMER 

With DC/DC Converter 

The RM65-290 1E PROM program­
mer programs lK , 2K, 4K and SK 
byte EPROMs as well as 2 Kbyte 
E 2PROMs, handling both 24 and 28 

pin devices. It is a Eurocard-size 
module fitting standard RM 65 card 
cages with a cable-connected PROM 
socket. This module may a lso be used 
with Rockwell AIM 65 o r A IM 65/40 
microcomputers . Program develop­
ment can be accomplished directly on 
these microcomputers with the result­
ing information written to PROM us­
ing the RM65-2901E . An on-board 
DC/DC converter in conjunction with 
a D/A converter controls program­
ming voltages. The RM65-2901E sup­
ports 2758, 2758L, 2508, 2716, 2516, 
2732 , 2732A , 2532 , 2764, 2564, 68764 
and 68766 EPROMs and 2816, 5213 
and 48016 E 2 PROMs. $295. Rockwell 
International, 4311 Jamboree Rd ., 
P.O. Box C, Newport Beach, CA 
92660. Write 199 

FUNCTION BOARDS 
For IBM PC 

The 2ndMATE and 3rdMATE are 
two multifunction cards for the IBM 
PC. 2ndMATE provides two serial 
ports, two parallel ports, a rea l time 

clock/ca lendar with system-indepen­
dent battery power, a serial cable, a 
parallel cable and support circuitry 
for an optional PAL (programmable 
array logic) . 3rdMATE offers a 300 
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Power Supply Catalog . T he 128-page 
1983 Power Supply Catalog contains de­
tailed specifica tions, outline d rawings and 
prices of all current power supp.lies, power 
sys tems and accesso ries . Listed are 50 new 
Lambda power suppl ies. 
Lambda Electronics Wr ite 270 

Application Program Pamphlet. The 
brochure is a 12-page technical overview 
of PROMACS, the Applica tion Program 
Generator. It includes examples of capa­
bi li ties fo r application genera tion, utili ty 
functi ons and repo rt writing. It is written 
as an introducto ry tra ining manual, illus­
trating tasks and work flow. 
MACS Write 276 

Electronics Catalog. T he catalog covers 
technical data and power supp ly orde ring 
information fo r ACDC product lines in­
cluding: open frame linea r and sub-modu­
lar switching supplies, as we ll as DC- DC 
co nv e rt e rs, a n d p o we r s uppl y t est 
instruments. 
ACDC Electronics Write 261 

Mechanical Design Brochure. T he 
booklet descri bes how Computervision 
Corp . 's Designer CAD/CAM sys tem can 
be used in mechanical applications such as 
design modeling, computer- aided engi­
neering, drafting and document ation. 
Computervision Corp. Write 256 

Monitoring Equipment Catalog. T he 
ca talog of compute r interface and testing 
eq uipment contains photos and descri p­
tions on a range of RS-232 products. It de­
tails a surge pro tector which pro tects RS-
232 ports fro m damage by large vo ltage 
peaks as we ll as a multi -adapte r. Functions 
include , an RS-232 tester, a wiring adapt ­
er. and a data tap . A lso fea tured in the 
ca talog are the components needed to 
build custom RS-232 cable connecto rs. 
B & B Electronics Write 267 

Designer Guide and Handbook. T he 
guide lists fo rmul as . de finiti ons. and appli ­
ca tion considera tions fo r data conversion 
products. T he 32-page book incl udes 
specifica tions and se lection criteri a for a 
broad range of AID and DIA converte rs. 
sample-and-ho ld circuits , and anci ll a ry de­
vices (analog multip lexers . fi lters, isolation 
amplifiers. power supplies, and mod ular 
subsystems) useful in creating precision 
signal-handling circuits and systems. 
Analogic Corp Write 269 
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""' w..Aft'llikfTOAfll. 

HI '>1Xl1._l ~ 
' I 'l ,, ·,~: 1 < ·~ )l(,;s, l '11!•-

HOLT 

Attenuator Brochure. The 10 page pam­
phle t de tails the aspects of specifying at­
tenuato rs in accordance with MI L-A-3933. 
It lists the requirements of the Ml L-A-
3933 such as: First A rt icle Inspections. 
Screening Inspections. Group A Inspec­
tion. Group B Inspect ion. Procurement 
Examples and Test Flow Charts fo r 
CLASS I. II , Ill and IV Attenuator 
Inspection. 
Weinschel Engineer ing Write 275 

CMOS Gate Array Brochure. T he HI-
3000 series of ga te arrays range in size 
fro m ISO to 1020 equivalent ga tes and 
from 30 to 68 1/0 pads, with 4 to 60 dedi ­
ca ted Type D flip-flops. Periphe ral ce lls 
a re prov ided fo r both CMOS and TTL 
compati bility. A ll 110 ce lls contain bond­
ing pads, input pro tection and output tran­
sistors . Chips are ava ilable fo r d igital and 
AID applications, and come in plastic DIP, 
ceramic DTP and chip carrier packages. 
Holt Write 253 

Molex Switch Catalog. T he 20-page 
switch product ca talog includes photos, 3-
dimensiona l drawings , technica l da ta and 
fea tures as we ll as ordering in formation 
fo r membrane switches, both standa rd and 
custom designed . A lso covered a re push­
button switches , combi na tion switches , re­
ceptacles, and e lectrical/e lectro nic connec­
tors . Molex Inc Write 268 

Semiconductor Brochure. Product di­
gest gives ra tings and perfo rmance charac­
terist ics fo r the line of power MOSFETs as 
well as Schottky rectifiers, bipo lar transis­
tors and Darlington pairs. Also included 
are thyri stors, silicon recti fie rs, molded 
bridges and power circuits. Other sections 
in the 28-pp. sho rt- fo rm catalog cover 
semi -conductor fu ses, optoelectro nic de­
vices and special semiconducto r assemblies 
with JAN , JANTX, JANTXV devices . 
International Rect ifier Write 252 

Semiconductor Data Book. "RF and 
Power Semiconductors" contains 600 pages 
of product pho tos , comple te electrical 
spec ifica ti o ns , a nd para me tri c pe r fo r­
mance characterist ics on 360 RF and pow­
er devices. Products li sted range fro m LVA 
Zener and Sho ttky d iodes to broadband 
microwave transistors to RF linear hybrid 
amplifiers. Applications fo r TRW Semi­
conductor devices are CAT V, mo bi le and 
microwave transmitters and receivers. 
TRW Write 251 

Wordprocessing Catalog. Misco 's cata­
log covers products fo r computer and 
wordprocessing systems that range from 
cables to acoustic coupler modems. The 
catalog has IOOO li stings and includes ac­
cessories fo r printwheels, thimbles, fl exi ­
ble disks, and magnetic tapes. 
Misco Write 264 
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Components 
Product Guide 

New Literature 

Video Product Catalog. Video monito rs , 
multi-image programmers, tape recorders 
and listening systems are pro fil ed in this 
catalog from Audiotronics. The ca talog 
contains photographs, specifica tions and 
prices fo r each audio-visual and display 
product whose applica tions include indus­
try, education and communications. 
Audiotronics Write 263 

Data Communications Products. T his 
brochure from Rixon describes the ir line 
of DDD and private line modems, DDD 
backup units and statistical multiplexers. 
Pro fil ed are the PC2 12A card modem fo r 
IBM PC, a communica tions diskette with 
automatic log-on and a standalone with a 
ten number storage integral auto dia ler. 
Rixon Write 250 

Power Systems Brochure. D ECC, 
known prim arily fo r the ir milita ry power 
systems, has int roduced a line of commer­
cial AC power sources . T he sources are 
portab le and ava ilable in single and three­
phase ve rsions with 12 to 72 kW of power. 
The units have fixed or variable frequency 
(45 to 500 Hz) operating modes and 150% 
surge capability. T he temperature range is 
0-55°C. 
DECC Write 259 

Graphics Terminals. The literature ex­
plains how ID Systems can convert cus­
tomers' monochrome VT100 terminals to 
high-perfo rmance color graphics terminals. 
The terminals are capable of displaying 
corpora te data in the fo rm of graphs, bar 
charts, curves and graphic compari sons in 
eight colors. They are compatible with 
most existing software and can be inter­
faced with hardware which includes print­
ers and plo tters. 
ID Systems Write 257 

Components Product Guide. T he 8-page 
brochure from Siemens outlines the com­
pany's component product line of semicon­
ducto rs and optoelectronics. It includes a 
list of Siemens sales locations th roughout 
the United States, and a section on special 
products. Applications include communi­
cations, data processing, ente rtainment , 
automoti ve , measurement cont ro l and 
aerospace. 
Seimens Write 255 

µ P Power Supplies. Acopi an Corp. 's 
bulletin describes their line of single , dual, 
and triple output power supplies suitable 
fo r powering logic circuitry, op amps, and 
µPs. Output voltages range from 1 to 28 
volts , with current ratings of 30 ma to 60 
amps. Many of the multiple output sup­
plies arc available in customer-selected 
output combinations, and in PC- mounting, 
plug-in , screw terminal, rack mounting, 
and metered benchtop configurations. 

-~=~~~iJ.~"'-'r.<>ruo Acopian Write 254 
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Tape subsystems? 
IDT has the 
right solution ... 

~ Series 1012 TMS "Virgo" 
Streaming Tape Transports 
TD 1012-1 t~- -=1-

0: I ~ I 
Basic vertical transport with reels up 
to 10Yi", 9-track, IBM compatible, 
Read-after-Write; 100 ips streaming, 
12.5 ips start-stop. Integrated indus-
try-standard formatter, 1600 cpi 

(PE.). Rack mountable. Available without front door. 

TD 1012- 2 
Drawer mounted version of the TD 
1012- 1, incorporating identical spec­
ifications and performance, with 

drawer slides. 

TD 1012-3 
Table-top mounted version, includ­
ing same specifications and perfor­
mance of TD 1012-1. 

4 

Series 1050 Magnetic 
Tape Drives and Subsystems 
TD 1050 
Basic tension arm magnetic tape 
subsystem with up to IOYi" reels , r-
speeds from 18. 75 to 45 ips, 9-track, 
PE. (1600 cpi) and/or NRZI (800 cpi) . Available in 21 
separate models which are compatible with a variety of 
host systems, for example : GPIB, RS232C parallel 1/0, 
Multibus and others. 

llllltlll TD 1750 
75 ips tension arm magnetic tape sub­
system, Read-after-Write, 9 track, P.E. 
( 1600 cpi). Same interfaces available as 
TD 1050. 

Series TDC 3000 
Digital Cartridge Drives 
and Subsystems 
Digital cartridge drives featur­
ing DC-300 Yi" tape or 450 ft. 
tape cartridges, integral power supply, 4-track raw head 
and track protect. JO to 30 ips read/write; 90 ips search. 
1600 bpi packing density. Available with formatters and 
interfaces compatible with a variety of host systems. 

111111111 

~-111111111--- INNOV\TIVE 
DATA 
TECHNOLOGY 

IDT: Where 
innovation puts 

you ahead. 

4060 Morena Blvd. • San Diego, CA 92117 
(619) 270-3990 •TWX: (910) 335-1610 
Eastern Regional Office: 
P.O. Box 1093 •Mclean, VA 22101-1093 
(703) 821-1101 •TWX: (710) 833-9888 

Write 41 on Reader Inquiry Card 
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Calendar 
August 1-3 

Quality Improvement Seminar. Washing­
ton , DC. Contact: Continuing Engineering 
Education , George Washington University. 
Washington , DC 20052. 

August 2-5 

Computer Graphics Seminar. L.A .. CA. 
Contact: Integrated Computer Systems . 
3304 Pico Blvd ., P.O . Box 5339. Santa 
Monica , CA 90405. (2 13) 450-2060 . 

August 4-5 

The Engineer as Manager. Lenox Hote l, 
Boston , MA . Contact: Battelle, 4000 N.E . 
41st St. , P.O. Box C-5395. Seattle . WA 
98105. (206) 527-0542. 

August 7-9 

Advances in Impactless Printing. Monte­
rey Bay, CA. Contact: Institu te for Graph­
ic Communication . 375 Commonwealth 
Ave ., Boston, MA 02215. (617) 267-9425. 

August 7-11 

International Computers in Engineering 
Conference and Exhibit. Chicago , IL. 
Sponsored by the Computer Engineering 
Division of the American Socie ty of Me­
chanical Engineers. Contact: Mary S. H . 
Benedict, ASME , 345 East 47t h St. , 13 M, 
New York . NY 10017. (212) 705-7100. 

August 14-16 

Multi-Media Teleconferencing. Andover, 

Advertiser Index 

Albany International ......... 86 
Artel Communications ....... 55 

BIT 3 Computer ........ ..... 26 

Clinton Electronics .. .... ..... 41 
Codenoll Technology ......... 19 
Control Data .... . .. .. ....... 53 

Datacube ......... .. .... . ... 47 
Dataram ............. .... .. . 45 
Datavue ................... 2,3 
Dual Systems Control .. ... ... 23 

Elector ... .. .. .............. 12 
Elscint ...... ... ... ......... 29 
Emulex ......... .. ..... . ... . . 1 
Encoder Products ........... . 20 
Epson America .. .. . .. .... .. C3 

Ferranti Electric . .... ........ 57 

General Electric ... ........ .. 27 
Graphics Development 

Laboratories ........ .. .. . . 26 
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MA. Contact: Richard Murray, JGC , 375 
Commonwealth Ave .. Boston. MA 02 115 . 
(6 17) 267-9425. 

August 31-September 2 

Eurographics '83. University of Zagreb . 
Zagreb , Yugoslavi a. Contact: Atlas. P.O . 
Box 17, YU-41001 Zagreb , Yugoslavia . 

August 31-September 2 

IGARSS '83. San Francisco Hilton , San 
Francisco , CA. Contact: Dr. D . G . Rea. 
Jet Propulsion Laboratory, M.S . L- 156, 
Lawrence Livermore National Laboratory, 
P.O . Box 5504. Livermore . CA 94550. 
(4 15) 422-7888. 

September 1-3 

Internepcon/Semiconductor International. 
Royal Hong Kong Jockey Club , Sha Tin . 
Hong Kong. Contact: Cahner Exposition 
Group , (312) 299-9311. 

September 6-8 

Electronic Displays. Frankfurt Intercon­
tinental, Frankfurt , West Germany. Con­
tact : Network Exhibitions LTD .. Printers 
Mews , Market Hill , Buckingham , MKl 8 
IJX . E ngland (028 02) 5226. 

September 11-13 

Multifunction Workstations. Mo nte rey 
Bay. CA . Contact: Insti tute for Graphic 
Co mmuni ca ti on , 375 Co mm o nw ea lth 
Ave. , Boston, MA 02115. (6 17) 267-9425 . 

Hecon ..... .. ......... . . ... . 30 
Heurikon ..... .. ... .. . . . . ... 60 
Hoover NSK .. .. ......... ... 25 
Houston Instruments ... ...... 15 

Imperial Technology ........ 103 
Innovative Data Technology . . 115 
Intecolor. ................... 11 
Intercontinenta l Micro 

Systems .. ..... .. ......... 59 
Interface Age ............... 31 

Kaman Instrumentation .. .... 111 
Kennedy .. .. ............... C2 

Lenco ..... . .. .. .. ..... .. . ... 8 
Lundy ..... . .... . ... .. .. . .... 7 

Marinco ..... .. ... .. ... .. ... 16 
Matrox ...... ... ...... ...... 69 
Memodyne ... . .. ...... .... 101 
Metacomp . . . .......... ..... 21 
MDB Systems .... ......... ... 4 
Modgraph .... ..... .... ...... 9 
Monitek .... ..... . .......... 30 
Monolithic Systems ..... ..... 62 

September 11-16 

Midcon '83 High Technology Electronics 
Exhibition and Convention. O ' Hare Ex­
position Center & Hyatt Regency. Rose­
mont , IL. Contact: Kent Ke ller, E lectronic 
Conventions (213) 772-2965 . 

September 12-14 

1983 International Conference On CA D. 
Santa Clara, CA. Contact: Dr. William J . 
McCalla, Hewlett Packard , 11000 Wolfe 
Rd. , Cuperti no, CA 95014. 

September 13-15 

Mini /Micro Midwest. Co nt act: Jerry 
Fossler. Electronic Conventions , 8 110 Air­
port Blvd ., Los A ngeles. CA 90045. (800) 
421-6816. 

September 13-15 

Autofact-Europe. Palexpo , Geneva. Con­
tact : Socie ty of Manufacturing Engineers 
(313) 271- 1500. 

September 14-15 

Failure Analysis. Sheraton Scottsdale , 
Scottsdale , AZ. Contact : Pat Fruscello , 
ICE (602) 998-9780. 

September 14-16 

Word Processing and Office Technology. 
San Jose Convention Center. San Jose , 
CA. Contact: Cartlidge & Associates 
(408) 554-6644. 

Nicolet Zeta ............ ... . 34 

Onset Computer ...... ... .. .. 66 

Pick Computing Machinery .. 107 
Polyfo rm .. ... .. ............ 20 
Princeton Graphic .. . . ...... . 46 
Printer Products ..... ......... 6 
Pro-Log .................... C4 

Scanbe ..... . ......... . .. .. . 32 
Scherer 's Mini Computer 

Mart ............. .... .... 22 
Seiko ................ .... .. 67 
Spectragraphics ....... ....... 33 
Summagraphics .............. 13 
Superset .... . . ...... ........ 61 

TKC . ..... .. ............... 89 

Unitronix ... .... ... .. ....... 75 
Universa l Semiconductor ..... 51 

Vectrix . ..... ..... ... . ...... 63 
Vermont Research ........ ... 80 

Ziatech ..................... 86 
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EPSON INTELLIGENT LCD MODULES 
BETTER VISIBILITY NO MATTER HOW YOU 
LOOK AT THEM. 
That's the first thing you notice about Epson LCD displays: they're so easy to read. One 
reason is the unusually wide viewing angle. Another is the high contrast. It's hard to 
quantify, but you can see it at a glance. Your customers can see it too. 

What you may not notice offhand is how easy they are to use: the easy micro­
processor interface, the CMOS TTL compatibility (and low power consumption), the 
compact size and ease of installation. 

Epson Intelligent LCD Modules are available in a range of sizes and formats, includ­
ing both alpha numeric and graphic formats. Features include a built-in 96-character 
ASCII character generator and data RAM. Plus Epson's 
state-of-the-art technology and unrivalled experience in 
meeting user needs. 

But the best way to judge Epson LCD superiority is 
to take a look for yourself. Call or write us today, tell us 
your application, and we'll provide the visibility. 

Write 2 on Reader Inquiry Card 

EPSON 
EPSON AMERICA, INC. 
OEM Products D ivision 
LCD GROUP 
3415 Kashiwa Street, Torrance, 
CA 90505 (213) 534-0360 
TELEX 182412 




