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7·UP& 
LEVI'S 

Special effects 
take more 

than a computer. 

Hollywood's Robert Abel & Associates holds 
nine Clios-advertising's Oscars-for making 
computer-controlled dramatic effects for 
products like 7-Up and Levi's. 

Ask Bob Abel and he'll tell you he relies on 
System Industries' disk storage for his 
PDP·11/60s. When he's in the thick of creating TV 
commercials that dazzle the eye and capture the 
imagination, the last thing he wants to hear about 
is equipment failure. 

"In this business, concept and esthetics must 
be supported by unfailing hardware," says Abel. 
"That's why we'll buy System Industries when we 
expand our storage." 

Reliability isn't a special effect. It's another 
good reason why you should select System 
Industries to help you cut minicomputer disk 
storage costs. 

7-Up, PDP-11/60, and Levi's are registered trademarks. 

System.£dustries 

In the U.S.: 525 Oakmead Parkway, P. 0 . Box 9025, Sunnyvale, CA 94086, (408) 732-1650, Telex 346-459. In Europe: System Industries U. K., System House, 
Guildford Road, Woking, Surrey, GU22 700, England, (048 62) 5077, Telex 859124. Atlanta: (404) 231-3640 Boston: (617) 332-3220 Chicago: (312)642-5456 
Cincinnati: (513) 771-0075, (513) 87 4-5503 Houston: (713) 497 · 7224 Los Angeles: (213) 557-0384 New J8fSey: (201) 839-8650 New Yor1c (212) 953-0315, (516) 482-6082 
Orange County: (714) 754-6555 Rhode Island: (401 ) 7~70 Washington, DC: (703) 734-9700 West Germany: (06102) 546415 Sweden: 08-63 62 74 

Circle 2 on Reader Inquiry Card 



*Or can't afford to 

So-called "single-board" computers are a long way 
from being single-board computer systems. Analyze 
what it really takes to make one: CPU board, mem
ory boards, 1/0 boards, rack-mount, software devel
opment system, and weeks (sometimes months) of 
construction, programming, and debugging. 

Now consider the BASIC CONTROLLER™ : one 
board. Period. CPU, RAM, EPROM sockets, video 
generator, keyboard and cassette interfaces, 24 hour 
clock, serial and parallel ports, a multitude of "real
world" I/O's-even an EPROM programmer-are all 
included. And our built-in ZIBL™ (280 Industrial 
BASIC language) interpreter will reduce your 
programming time to hours, instead of weeks. So you 
can concentrate on your application, not hardware 
and software. If your needs are less than 200 sys
tems per year, you really can't afford to use anything 
but a BASIC CONTROLLER™. 

n1111nn111·e 
115 Independence Dr., Menlo Park, CA 94025 (415) 329-8021 

. ......... ~& .. 
•R • - R .. .J.\ '.::J.;- ~ 

THE BASIC CONTROLLERTM WORLD 
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More tnetnory on board 
and a custotn-design capability. 

Metnory systetns frotn Texas Instruments. 
Quality. Reliability. Compatibility. And 
more memory on board than anybody 
else can offer. These are just a few of 
the many user benefits inherent in Tl's 
new add-in memory modules. 
Here's more: 

TMM20000 modules 
This high-speed module is fully com
patible with the DEC PDP-11 family of 
UNIBUSt computers. It's the only 
available module that offers enhanced 
system reliability through error detec
tion and correction (EDAC) on board. 

High-density, 256K x 16 bits organi
zation plus 6 bits for EDAC, make Tl's 
new TMM20000 the densest add-in 
module ever. Operation from a single 5-
V supply with low power consumption 
is another big plus. 

Programmable options include 
modified or extended UNIBUS, I/O 
page size, control status register ad
dress location, and error status regis-

ter. 'IWenty-two address lines allow for 
expansion to 2M words. 

TMMlOOOO modules 
Two versions. Both Q-BUS t and 
Q-BUS PLUSt compatible. Q-BUS for 
LSI-1112. Q-BUS PLUS for the newly 
announced LSI-11/23. The TMMl0000-
01 with parity. TMMl0000-02, without. 
Both modules use 5-V only technology 
storage devices for high performance 
and low power. 

These add-in modules, organized 64K 
x 16 bit words, with an additional 2 bits 
for parity (01 only) are the densest 
available on a standard DEC "dual" 
board. An optional feature allows ex
tended addressing to 1 megabyte. Fast 
access and cycle times , too. 

Basic storage unit 
All TI-designed add-in memory sys
tems employ a state-of-the-art 5-V 
memory technology. The basic storage 
unit makes possible such module fea-

tures as increased board densities, 
lower power dissipation , improved 
performance and enhanced system 
reliability. 

These same advantages will be 
available to users who require produc
tion of custom memory systems. 

Custom capability 
If you need custom memory systems in 
production quantities, be sure and talk 
to Tl. We'll custom-design modules for 
specific applications with the same high 
quality, reliability and meticulous at
tention to cost-effectiveness that our 
standard modules offer. 

For price and availability informa
tion, call your nearest TI 
Semiconductor sales 
office or authorized dis
tributor. Or contact Tuxas 
Instruments, Box 1443, 
MIS 6958, Houston, Tuxas 
77001. (713) 490-3746. 

Fifty Years 
of 

Innovation 

~ 
TEXAS INSTRUMENTS 

t Trademark Digttal Equipment Corp . 
© 1980 Texas Instruments Incorporated INCORPORATED 
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And , we do mean complete! 
Grinnell systems can include com
puters, disc drives, terminals and 
software operating systems. Plus a 
FORTRAN software and driver 
package ; high resolution TV moni
tor, camera, and hard copy color 
printer. 

There are also other options to 
meet any special requirement you 
might have. 

Of course, you may already have 
some of the necessary hardware. 

GRI 

That's why Grinnell systems work 
with standard TV monitors and 
cameras, and why plug-compatible 
interfaces are available for most 
minicomputers. 

We also give you a complete 
product line to choose from : 

GMR 270 Series: 512 x 512 reso
lution frame buffers and full color 
pipeline image processing systems. 

GMR 260 Series: 1024 x 1024 
resolution frame buffers for grey 

scale, black and white, pseudo 
color and full color. 

GMR 27 Series: High speed, 
modular graphic and image display 
systems. 

GMR 37 Series: Low cost graph ic 
display systems. 

So, whether you want to analyze 
images from outer space or monitor 
a process in a plant, Grinnell has 
a complete system that can do it. 
For complete specifications and/or 
a quotation, call or write today. 

MS 
2159 Bering Drive, San Jose, Cal ifornia 95131 (408) 263-9920 
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ON OUR COVER 
Sharing our "World of DEC Compati
bility" issue cover this month are Cipher 
Data Products' "Microstreamer" tape 
drive for Winchester backup and Dis
tributed Logic's LSI-I I/ (8" and 14") 
Winchester Disk Controller and mag
netic tape coupler for streamer drives . 

p .26 

p.48 

DIGIT AL DESIGN 
Publication number: USPS 407-010 

Published monthly by Benwill Pub
lishing Corp ., a Morgan-Grampian 
Company , 1050 Commonwealth Ave., 
Boston , MA 02215. Controlled circula
tion paid at Long Prairie, MN 56347 . 
Copyright © Benwill Publishing Corp . 
1980. 
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A Cookbook Approach to High-Speed Data Acquisition and 
Microprocessor Interfacing - Part 1 

n 

Covering the hardware and software aspects of data acquisition systems and 
microprocessor interfacing with peripherals, this article covers data bus buffering, 
address decoding, handshaking and control circuitry , interrupt, interfacing the 
SBC-80/10 bus, and programmable gain-changing. 

42 DEC-Compatible Equipment: How to Select Vendors 
Vendor (and product) selection from A to Z is covered in this article; follow these 
rules and you can select the best DEC-compible boards and peipherals available for 
your system needs. 

48 How To Select DEC-Compatible Analog 1/0 Boards 
Data acquisition requires a vari~ty of por products to enable end users to connect to 
an infinite variety of real world signals. 

60 Buying DEC Add-On Subsystems? Consider Service 
There are many good reasons for buying third party controller and storage periph
erals for expansion of DEC computer system capacity. Lower cost, quicker 
delivery, wider selection, compact packaging and better specs enable system 
builders to reach the market sooner. 

62 Designers' Guide to Magnetic Bubble Memory Systems 
Custom interface and support circuits free the system designer from the details, 
letting him concentrate on the interfacing. 

94 Designers' Guide To DEC Add-In/ Add-On Products 
Evaluation of add-in/add-on products in the DEC-compatible market requires that 
system integrators and builders avoid overlooking certain factors in his selection 
process . 
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the new Bylronix Series 500 
is on entry-level CPU system 

with access lo the lull-performance 
world of superminis 

• System contains 16-bit CPU, real-time clock and 64K bytes of 
MOS memory 

• Controllers for cartridge disc (to 20MB), CRT and printer 
• Packaged within its own video display 
• Teletype 1/0 port allows addition of second CRT 
• CPU has NOVA-™ equivalent instruction set 
• Uses several commercially-available, high-level BASIC or COBOL 

operating systems. .,." NOVA is a trademark of Data General Corporation 

The Series 500 is software-compatible with Bytronix Series 1000, 
2000 and 3000 CPU system packages . 

These packages have CPUs with up to 256K bytes, cartridge disc and 
storage module controllers, asynchronous communications 
multiplexers, printer controllers and multi-user operating systems. 

• Approx. OEM 100-quantity price; unit price $3950 

Send for complete information 

a':'irr:tONiX 
2701 E. Chapman Ave., Fullerton, CA 92631 
(714) 871 -8763 Telex 681-428 
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MDB makes Interprocessor Links with speeds 
of 500 KHz/sec. for distances up to 3,000 feet. 

Imagine what else we can do! 
Hook 'em up. Networks of PDP*-11, VAX*-11/780 
and (never possible before) LSI*-11/ 2 and 11/23. 
Name your configuration, even PDP to LSI or 
LSI to LSI , - MDB interprocessor links will provide 
high speed DMA (parallel) data transmission at 
speeds as high as 500 K words/ sec. For extra long 
line applications MDB's PDP-11 to PDP-11 boards 
are equipped with differential drivers and receivers 
for high speed operation up to 3,000 feet. The 
security of optically isolated receivers is standard 
on all boards for LSI and available for PDP & VAX 
models . Optical isolation provides AC/ DC circuit 
and ground loop isolation at distances up to 1,000 
feet . All this performance is compactly housed on 
MDB's small size boards-a hex for PDP models 
and quad for LSI. And you get the convenience of 
complete DEC DAllB software compatibility. 

Imagine even more. Because MDB manufac
tures the most complete line of interface products 
available for DEC, Data General, P-E and IBM 
Series One computers . We make boards for H-P and 
Intel too. Like our line printer controllers-we 
offer more than 100 printer/ computer combinations. 
Our communications interfaces range in perfor
mance from plain vanilla to plain incredible and 
all MDB foundation modules require only one 

See us at Wescon #2639. 

*Trademark Digital Equipment Corporation. 

Circle 70 for LSI-11, 71 for PDP-11, 72 for DG 
73 for PE, 74 for IBM. 

card slot. We've got PROM memories that let you 
program ROM on the board and multiplexors that 
allow mix and match of 20 milliamp and EIA. 

All MDB products are warranteed for a full 
year. Most can be delivered in 30 days or less and 
you can buy them under GSA contract #GS-OOC-
01960. What else can we do-for you? 

r:l[)B 1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 
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Letters 
Uniface Correction 

Regarding the appearance of Able 
Computer's UNJF ACE in the January 
issue , to make sure there are no mis
conceptions involving UNIFACE, there 
are two supplementary points which 
should be made. These include the fol
lowing: ( 1) price : not yet established, 
but targeted at $4500 list , (2) applica
bility : for major OEM's only. Able 
will not offer UNIF ACE to end-users, 
universities or small OEMs because 
support requests for applications engi
neering and UNlF ACE-driven product 
development could be overwhelming. 

Industrial Espionage 

Dear Editor: 

On the article on espionage and IEEE 
aiding the Red Chinese by helping to 
transfer U.S. computer technology to 
them (pg. 22, March), I would say this 
is nothing new. Let the FBI and CIA 
work in secrecy ; there are no rules in 
spying. If the Russians are guilty of 
spying, then the Americans are also. 

Geoffrey S. Woolfson 
Emida ta/Malco 
Garrison, MD 

Specifics Hit Home 

Dear Editor: 

Paul Snigier 's editorial, "The Time Has 
Come," was concise, germane and very 
specific; few have stated the problem 
with such clarity. 

Dr. John Matthelos 
1 Wyoming St. 
Dayton, OH 

Contact Point 

Dear Editor: 

We appreciate your including us as an 
information source and product sup
plier in your March article on single
board computers. However , the ad
dress listed is our sales office in 
Wellesley. The contact point should 
have been our headquarters: RCA 
Solid State Div., Route 202, Somer
ville, NJ 08876. 

Walter B. Dennen 
RCA Solid State Div. 
Somerville, NJ 

Continued on page 58 



TIE l•AGE ARRAY 
PlllElllNG 

IYITE• 

Three band LANDSAT image of San Francisco Bay Eight-to-one zoom of Suisun Bay 

If inaage analysis and a11uisi1i11n is 
y11ur pr11llle1n. y11u need 

lbl! IP lilll l1nage Array Pr11aess11r. 
The display system that: 
• Stores up to one megabyte of data for single or multi
ple image arrays. 

• Has complete independence between refresh memory 
(raster scan output) and host computer addressability of 
memory. 

• Includes memory management and data control for 
direct high speed access to refresh memory. 

• Includes a powerful, pipe-line processor to perform 
high speed image array processing and statistical 
analysis. 

• Performs pixel replica zoom of 2:1, 4:1 or 8:1 in 
real time. 

• Can selectively change format between 525 line and 
559 line video formats with external sync capability for 
525 line formats. 

• Is capable of scrolling , in any direction, a pixel or line at 
a time or multiple pixels and lines without causing tearing 
of the visible image. 

• Digitizes video signals up to 8-megahertz bandwidth 
with true 8-bit precision. 

• Has multiple intensity transformation tables for grey 
scale, color or pseudo color displays. 

• Has proven reliability with field installation at some of 
the top names involved in image processing and display. 

For further information and a list of satisfied users, 
contact DeAnza Systems, Inc., 118 Charcot Ave., 

San Jose, CA., 95131, (408) 263-7155. 

De l\nza Systems Incorporated 
GIVE YllllELF A IETTEI IMAGE 
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Tl e e e 1s precious 
lose It? 

RY SUPPORTED 
NDARCLOCKS 

• 
PDP- U-100 • $495 

U-150 • $460 
LSl-11~niartiW!liif!llflf'' -500 • $325 
Multi-Bus 2 

....•. • TCU-410 • $325 
EXORcisor 3 

.•.... TCU-68 • $325 
HP 2100 . . . ...... TCU-2100 • $395 
Lockheed SUE .. TCU-200 • $550 
Naked Mini 4 

•••• • TCU-310 • $385 
If automatic and accurate date and time entry 
is important to your system on power-up -
you need a Digital Pathways battery sup
ported calendar clock. All Digital Pathways' 
TCUs have on board NICAD batteries to maintain 
date and time during power down (typically up to 

--~ 

I I I - ,L/ r''-, OU 
'' 

. I ' SLC-1 

Serial Line Clock .. SLC-1 • $640 
(RS 232 or 20mA) Microprocessor controlled. 
Auto message intercept and response. 
10 Digit display option $190. 

three months). Timing is provided by a crystal 
controlled oscillator. Prices are U.S. domestic 
single piece. Quantity discounts available. 

For more information on these timely products, 
contact: 

1 Trademark of Digital Equipment Corp. 
2 Trademark of Intel Corp. 
3 Trademark of Motorola Inc. 
4 Trademark of Computer Automation Inc. ~~ 

Digital Pathways Inc. 
1260 L'Avenida 
Mountain View, CA 94043 
Phone: (415) 969-7600 

DIGITAL PATHWAYS 
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r---------1 Low cost head crash insurance. 
Save up to 50% by using a data cartridge system. 

I With a transparent controller by Western Peripherals. 
The controller makes the CPU think it's working with a half-

1 inch tape drive. 
Piggyback as many as eight 1/4-inch, 3-M type cartridge drives-and 

I dump nearly 140MB of data. 
For low cost archival storage, backup storage or economical head crash insurance, I count on data cartridge systems-with controllers from Western Peripherals. -

1 
D Yes! Please send complete information about low cost mass storage. 

1 I rnu I 
COMPANY ADDRESS 

I CITY STATE ZIP ~EL~PHONE I I CPUType: O DECLSI-11• D PDP-11* D DataGenera!NOVA/Eclipse** I 
I 

~ . h I Division of Wespercorp I 
~western per1p eras 4-~~~i~~c1o9g6~g(~14 , 130 _ 6250 .. ________ .T_e_E_c-~·-m·G·-----.1 



Technology 
Trends 
Visit W escon At Anaheim 
Wescon/80, September 16-18, actually 
gets under way Monday, September 
15th, at Anaheim's Convention Center 
with a full day of preview activities, 
including the annual Marketing Con
ference and Keynote Luncheon, both 
at the nearby Disneyland Hotel Grand 
Ballroom. Keynote Speaker Dr. Simon 
Ramo is a TRW founder and former 
Chairman of the President's Committee 
on Science and Technology. 

Exhibits , in four exhibit hall group
ings (color-coded for easy recognition), 
include instruments/instrumentation 
and control systems; production, 
packaging and test equipment; compo
nents, microelectronics and fiber
optics; and mini and microcomputers 
and EDP peripherals. 

Exhibit hours are 9 AM to 6 PM on 
Tuesday and Wednesday, September 
16 and 17 , and 9 AM to 5 PM Thurs
day September 18. 

Interested in personal computing in 
engineering and business management? 
Then , be sure to visit the special exhi-

plain what's happened since then. 
They will examine the overall electron
ics marketplace today for aerospace, 
military, commercial/industrial and 
consumer needs. They will also exam
ine the interplay among engineering, 
sales, purchasing and distribution. New 
forecasts will be made (and dissected) . 
You and other conference attendees 
can speak up and make predictions. 
The experts will comment. 

The Marketing Conference begins at 
8 :30 AM and continues until 5 PM. 
For your $25 re;;istration fee you get 
admission credentials for the Wescon 

Telecommunications, satellite sys
tems, testing technology, memories, 
LSI and µPs head up the Profession
al Program. A full block of sessions 
on telecommunications from the 
user's viewpoint covers robot satellite 
communications and advances in tele
communication semiconductor tech
nology to advances in telephone switch
ing · transmission equipment and new 
initiatives in satellite systems and ser
vices. Applications of bubble memory 
in harsh environments and memory 
concepts for the 80s also will be ex
plored. There will be presentations on 
electronic packaging and interconnec
tions , semi-custom LSI - gate arrays; 
CAD; optical fiber transmission; multi
plexed liquid crystal displays, power 
cells and aircraft collision avoidance. 

Wescon/00 

IEEE Life Members will present a 
special session Wednesday morning, 
September 17, on the electric automo
bile , its potential and its promise. As 
we go to press , the latest word is that 
several versions of electric automobiles 
will be on display. 

Wescon will present three blocks of 
professional sessions each day - not 
the traditional two-per-day blocks. 
Sessions start at 9 AM, noon and 2 PM 
each day. The number of sessions re
main the same as in past years, but the 
new format allows you to attend more 
sessions and avoid possible conflicts. 

1,200 booths 
Wescon contains more exhibits than at 
any time since 1969 and 1968. The 
earlier two years would have been sur
passed this year if additional space had 
been available, since a long waiting list 
of extra exhibitors existed since 
mid-March . 
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bit of 24 "own-your-own computers" 
and demonstrations of their features. 
Since we understand that leading 
manufacturers of small computers 
competed for inclusion in this special 
exhibit, it should be first rate. Com
puters will be entered in a multi-cate
gory contest judged by leaders from 
science, industry , business and the 
trade press. 

Into the crystal ball . .. 

Marketing procedures and trends will 
be explored Monday at the Marketing 
Conference (Disneyland Hotel). Panel
ists who appeared at the Wescon Mar
keting Conference two years ago to 
comment on foreign influences in U.S. 
electronics marketing return for a re
view of their predictions and to ex-

exhibition and Professional Program 
and Keynote luncheon . 

For the first time, Wescon includes 
a program by and for purchasing exec
utives. Sessions (90 min) held each 
morning (10-11 :30) at the Inn-at-the
Park Hotel cover purchasing and the 
computer, helping salesman help pur
chasing managers and how distributors 
and reps can best aid purchasing. Reg
istration for the Purchasing Seminars is 
included in basic Wescon registration. 
Be sure to visit Digital Design's booths 
for a friendly chat. Or, if you have an 
idea for an article on a design project 
of yours, or have a unique design idea, 
this is an ideal time to touch bases 
with our editors for some ideas or tips 
on how to go about it. 

- Paul Snigier 

NIPS: The Giants Clash 
Will high-speed nonimpact printers 
(NIPS) fare well over the next few 
years? Yes! Larger organizations are 
seeking faster ways of putting informa
tion on paper and are turning toward 
nonimpact printers - whether ink jet, 
laser or xerographic. Reasons include 
speed, quietness and lower mainten-

ance. Installations of some 6,400 units 
by yearend 1984 represent an antici
pated increase of 228% over last year's 
installed base of 1,950 units. 

The big three 

Twelve month's ago there were only 
four vendors of high-speed nonimpact 



The Universal™ 
Intelligent Controller and 

the S Little Plugs 

Five plug sets is all it takes for simultaneous, 
multi-device storage control. DML's Univer
sal™ Intelligent Controller makes it possible. 

• S-100 Bus, with CP/ M* support 
• Plug adaptable device support 
• Control of up to 8 storage devices: 4 fixed 

disks, 4 floppy or tape cartridge drives 
• IEEE DMA or port transfer 

Call or write for full information. Data Man
agement Labs, 2148 Bering Drive, Sanjose, 
CA 95131 (408) 946-9424 
*CP/ M is a trademark of Digital Research 

=- :-:::= -

= ~; = 

DATA MANAGEMENT LABS 
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printers : now there is a fourfold in
crease as Digital Design goes to press 
this month. The big three are IBM , 
Xerox and Honeywell . IBM's 3800 
will take a 46% share of the market 
wtth 2,900 units installed by yearend 
1983. Xerox, phasing out its Model 
1200 in favor of the 9700, is in 
second place . Last year, they held 31 % 
of the market, with 1200 sales and an
other 10% on 9700 sales, coming in at 
a 41 %totalmarketshare (combined in
stalled base of 790 units). The 1200 is 
disappearing and the 9700 will grow 
rapidly, increasing to 2 ,000 units in
stalled by yearend 1983, for a 31 % 
market share. 

Honeywell's Page Printing System 
(HPPS), the least expensive of "the big 

three," is $31,606 (versus $36,300 for 
the 3800 and $35,240 for the 9700); 
it will maintain a steady market share 
of 11 %, reaching 700 units installed by 
yearend 1983. Other printers include 
Itel's 7800, Univac's 0777 , Documa
tion's Laserpage, and Datagraphix's 
9800. The Uppster's high-speed PEP-
6510 uses fiber optics, pulsed light and 
electrophotography to print. But , it 
now looks like these other models may 
only account for 3% of the market by 
the end of this year; by 1983, they 
could increase to 9% of the total. 

While HPPS is the lowest priced 
printer of the big three, it has four 
serious drawbacks. (1) It uses coated, 
dielectric paper (much more costly 
than plain paper used in Xerox's 9700 
and IBM's 3800) . (2) Creation of cus
tom forms require system builders 
are software controlled, requiring only 
a change in programming to create 

IBM Invades WP Markets 
New markets for OEM system builders 
and integrators will open soon due to 
IBM's recent invasion of the word pro
cessing field. On first glance, the impact 
would seem confined to end users and 
WP makers; in reality , it is far more sig
nificant : it will eventually be felt di
rectly or indirectly throughout the 
industry. It also is one tip of IBM's 
overall strategy, which will unfold (al
though that's a different story) . 

Will affect OEMs 
IBM's imminent mass assault on the 
WP market will force plummeting 
prices and intense competition; second , 
it is only the initial salvo that will speed 
the long-forecast arrival of the auto
mated (paperless) electronics office and 
factory (and eventually , home) ; and 
thus , third, it will be a key force lead
ing to a sudden, explosive and insati
able demand for semiconductor memo
ry, peripherals and µC-based products. 

When private and public message 
systems , executive terminals, WP/DP 
systems, low-cost OCRs , true voice data 
entry and satellite communications all 
come together - perhaps by 1985 -
we predict that opportunities and pro
fits for OEM system builders and inte
grators will dwarf all the experts' pre
dictions, and that it will occur suddenly 
when these products and events fall in 
place. IBM is well-positioned in each 
of these fields. 

Separately, these products are signi
ficant ; but,when interconnected in net
works, their mind-boggling capabilities 
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overshadow all predictions. As just one 
example of newly-created demand, 
consider the vast quantities of infor
mation and records that businesses now 
store in steel file cabinets that will be 
transferred to electronic storage/re
trieval libraries - which will create a 
sudden and mind-boggling demand for 
tape, videodisks, etc. 

Communications crucial 

IBM's WP systems directly compete 
with "personal computing" systems -
and more sophisticated WP systems 
fromXerox,Wang,Lexitron and others. 

On June 17 , IBM's Office Products, 
DP and General Systems Divisions 
issued WP announcements and a policy 
statement reassuring users that all 
future office systems would be com
patible in terms of protocols, file 
structures , etc. Although critics had 
raised criticisms about compatibility in 
terms of file structures and communi
cations protocols, IBM laid these to rest. 
Communications provided will support 
integration of these and future IBM 
WP/modern office systems into co
herent , unified systems, so users needn't 
worry. 

The Displaywriter challenges cluster 
VDTs systems, since three units can be 
connected to share a common printer. 
Cost? Such a tri-workstation system 
goes for $29 ,000. It communicates in 
asynchronous, binary synchronous or 
other modes. Communications won't be 
available until late summer of 1981 , 
although Displaywriter itself will be 

custom forms. (3) HPPS cannot work 
as a WP system; 4700 can. The various 
printers handle paper differently: both 
purchase individual printing drums at 
$335 each. All forms on Xerox's 9700 
Xerox models and HPPS use cut sheets. 
The HPPS relies on roll paper - not 
single sheets. IBM's 3800 uses continu
ous forms paper. The cut sheet format 
is superior: it's more flexible . It's bound 
to become more popular in tomorrow's 
offices. 

Lower speeds 

Most high-speed nonimpact printers are 
at large computer sites; their high vol
umes justify the high costs of a 9700, 
3800 or HPPS. Is there a need for 
lower-priced, slower NIPS? Yes, in 
many general-purpose computer sites. 
This year will see lower-speed NIPs take 
2% of the market; by 1983, this per
centage will increase to 20%. 

available in January. This gives lBM 
time to meet expected demand. 

Although most customers in the past 
purchased equipment from one of the 
IBM divisions , so that conflicts rarely 
took place , critics harped on the po
tential for trouble with different WP, 
file structure and communication ap
proaches due to approaches taken by 
the different divisions. Now, there's 
no worry , IBM has reassured users: 
none of IBM's WP/modern office units 
will displace IBM's present data com
munications structure. By creating a 
"document interchange architecture", 
IBM has ensured its new units will 
handle interfacing. Although future 
units won't be completely software 
compatible in terms of things like in
struction sets, file structures and data 
format , it won't matter. 

Slashing costs 

Displaywriter is a low-cost typewriter
replacement , an 8086-based standalone 
system that isn't that much different 
from other WP units already on the 
market. It has a display , one 8 11 284-kB 
floppy (a second, optional), a printer 
and 160-kB to 224-kB of memory (all 
16-k RAMs) - certainly nothing that 
sets it apart from the rest of the pack 
(Xerox, Wang, Lexitron , Vydec , A.B 
Dick , etc). The price does. At $7895 
for a basic system, this is much lower 
than the competitors ($12M to $18M.) 

What you get for your $7895 in
cludes a Selectric-type golf-ball printer. 
A 40-cps Daisywheel is an extra 



l/i MByte 
TM-100-3 (Single-sided) 

Capacity (unformatted): 
SOOK bytes 

TPi : 96 or iOO 
Tracks per side: 

80 maximum 
Recording density : 

5535 BPI 
Access time : 

• Track to track: 3ms 
• Average : 90 ms 

At an economy Price 
It doesn 't cost anymore to go first class when it's a Tandon 5 1/<i" flexible disk 
drive. The reason is simple. We're the recognized leader in mini-floppy read/write 
head technology. In fact, our patented, double-sided head design is used by all the 
other major mini-floppy suppliers. And, it makes no difference if you buy one or 
one-thousand drives, you'll always get the first class price/performance that 's 
made Tandon first choice among OEMs of word processing, small business sys
tems, and personal computers. Tandon is rapidly becoming the first name in 
mini-floppies because we offer up to one megabyte of storage capacity, the fastest 
access time, a choice of single or double-sided recording, and 96 or 100 tracks per 
inch. All with proven reliability at an unbeatable price. Because we are the leaders 
in head technology, Tandon mini-floppies are designed beginning with the head to 
assure dependability throughout each drive. With Tandon, going first class is both 
sensible and economical. 

lanaon 
9333 Oso Ave. 

Chatsworth, California 91311 
(213) 993-6644 

Heads Above The Rest in Disk Technology 
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1 MByte 
TM-100-4 (Double-sided) 
Capacity (unformatted): 
i,OOOK bytes 
TPi : 96 or IOO 
Tracks per side : 
160 maximum 
Recording density: 
5877 BPI 
Access time : 
•Track to track : 3 ms 
•Average : 90 ms 



Technology 
Trends 

$1,075. Or, if you like, IBM now makes 
its own 60-cps Daisywheel. The 60-cps 
IBM Daisywheel resembles the Diablo , 
Qume and Dataproducts "Daisys". 
IBM uses a rotating screw rather than 
linear motor to drive its printhead. 

IBM challenges TRS-80/Apple III 

Tandy and Apple are trying to pene
trate the modern office markets from 
the bottom. Unfortunately, a model 
I TRS-80 for WP hits the $6,000 
region - not to mention things like 
its lack of memory (48k, max.). Of 
this, Radio Shack's Scripsit package 
takes up 16k of the 48k - certainly 
not a selling point. Added to this, 
Scripsit cannot drive its printer bidirec
tionally nor will it underline. It's a 
pygmy in giant country. Then , too, add
ing a Daisywheel and decent WP soft
ware to the Model II drives its price 
beyond IBM's Displaywriter. By way of 
comparison, TRS-80 Model II's maxi
mum size is only 64 kB while Display
wri~er minimum memory is 160 kB . 

Meanwhile, on the higher end of the 
WP spectrum are the Wangs. After 
IBM's Magcard Typewriter and Office 
Sy'stem/6 WP systems stumbled, Wang 
and others grew in the vacuum. Unlike 
certain EuroAsian nations, rather than 
restructure secretarial tasks , the 
American trend was to bring office 
automation to the secretary's desk. 
IBM failed to do this ; Wang and others 
did . The others saw the need for multi
functionality (universality), ease of 
usage, simplicity and eye appeal, and 
took into account consumer consider
ations (eye appeal, colors, quietness , 
etc .). For example, DEC with its DDS-
408 Datasystem 408 - ($9 ,445 less 
preprogrammed softwa1e and $12,545 
for a letter quality printer) - is sold in 
DEC's computer stores (in main cities) 
and is multi-functional : it does both 
WP and accounting. By way of com
parison , Wang, DEC and others ad
vertise their WP units in the Wall 
Street Journal; Apple and the low
enders , in small businessmen's publi
cations. 

Typos corrected 

A spelling verification algorithim (not 
a lookup table) catches typos in 50,000 
commonly-used English words ; and, if 
desired, a user may add up to 500 
specialized words of his own choosing 
that are encountered in his line of 
work. Upon command , Displaywriter 
checks a string of text for possible 
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typos and highlights them. This feature , 
found mostly on the larger cluster WP 
systems, is an added plus that signals 
future trends in WP equipment and 
executive terminals for the future . 
Executives dislike typing at executive 
terminals. Executives make typing 
errors, and a typo-correcting feature 
helps stem executive opposition (not to 
WP systems, but to executive terminals). 

The future 

IBM WP units will be integrated into 
single networks, enabling them to 
handle electronic mail, interdepart
mental communications, accessing data 
bases etc. This will spur competition, 
lower prices and even hasten the day 
of the automated office and increase 
demand for mass memory storage. 

- Paul Snigier 

Unlimited Speech Recognition: 
A Pipe Dream? 
Can a computer transcribe speech 
composed of sentences drawn from a 
1,000-word vocabulary and read to it 
and convert this into printed form? 
Not yet. But a lab version now exists . 
In the best accuracy yet obtained un
der complex experimental conditions 
IBM has achieved 91 % accuracy . 

Long road ahead 
Dr. Frederick Jelinek, head of the con
tinuous speech recognition group at 
IBM's Thomas J. Watson Research 
Center in Yorktown Heights , NY, said 
continuous speech recognition won 't 
come overnight , but that lab results 
now indicate this goal is reasonable. 
The ideal voice recognition device will 
provide , as you speak into a micro
phone , instantaneously transcribed 
speech and an immediate verbal edit
ing feature to correct mistakes and 
make ongoing revisions. 

A computer that recognizes con
tinuously spoken speech is a far cry 
from today's speech-input devices. De
vices that sort packages by destination 
codes or controlling inventory use 

built-in µPs to respond to a very small 
vocabulary enunciated in a very care
ful way. 

"At IBM Research we are now 
working on the recognition of contin
uous speech ," noted Dr. Jelinek , "but 
without the aid of artificial pauses be
tween words or artificial constraints -
and with a limited vocabulary. As of 
this time , ours is the only place in the 
U.S. and - as far as we know, the 
world - where speech recognition ex
periments of such complexity are be
ing attempted." 

Experiments are carried out on a 
System/370 Model 168 in a "quiet 
room" with high-fi equipment. After 
a speaker talks into a microphone, 
there is a period of analysis (it may be 
quite long). Then the computer recog
nizes the words , which it displays on a 
VDT. 

The computerized voice analysis 
methods adapt easily to different 
speakers. It is accurate and flexible as 
the speaker or system components 
change and self-organizing programs re
main valid. - Paul Snigier 

IBM Research scientists have used a computer to transcribe ordinary speech, composed of 
sentences drawn from a 1,000-word vocabulary and read at a normal speaking pace , into 
printed form with an accuracy of 91 %. 



SVN/ASVN 1/0 

STANDARD 
with '91 series 
Designed for 

SYSTEMS 
HOUSES 

and 
DE Ms 

requiring special 
protocols 

NOW AVAILABLE 
P4 or P42 Phospher (Green) 

RS170 Composite Video Option 
Custom Emulators 

Up to 40 Function Keys 
Up to 12K RAM 

Auxili ary and Printer Ports 

Call for applications assistance 
and delivery 

~~~~ (800) 453-9454 
CALIFORNIA Costa Mesa (714) 540-8404 •Sunnyvale (408) 738-1560 

FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (312) 593-1565 
MASSACHUSETTS Woburn (617) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (801) 355-6000 

WASHINGTON, D.C. (VA) Falls Church (703) 356-5133 

BEEHIVE INTERNATIONAL 
"A proven competitive manufacturer of smart terminals" 
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Dec 11 CONTROLLEAs 

OISf!'ll•UllO &ire:' .. , 
DEC II CON1'ROLLERS 

GET A GREAT IEI lllCHESTER llSC ... 
l/2·11CH STREAMING TAPE BACKUP. .. 

REAIY Tl PLIG llTI TIO CPI SLITS ... 
NOW ... PRE-TESTED ... LOW COST 

You probably know about the high bit packing density, 
reliability, quick access and high throughput benefits 
offered by a Winchester disc drive. And of the economy, 
speed and media compatibility of a streaming tape drive, 
offering IBM/ANSI/DEC formatting, for backup or conven· 
tional 1/2" tape storage. Here are a few features making 
either drive together with an intelligent controller, an 
exceptional choice for your LSl-11 or PDP-11 system. 

PRIAM DISKOS WINCHESTER DISC DRIVE-34 M 
Bytes storage, expandable • transfer rate 1.04 M Bytes per 
second •track-to-track positioning 8 milliseconds• average 
positioning 45 milliseconds. 

DI LOG WI NCH ESTER DISC CONTROLLER- RP 
emulator• on-board bootstrap• automatic flaw compensa
tion with bad sector flagging and transparent track skipping 
feature• handles up to two drives. 

CIPHER MICROSTREAMER V2-INCH STREAMING 
TAPE DRIVE-46 M Bytes unformatted storage• 4.8 min
ute transfer time at 100 ips •auto loading for ease of 
operation• ANSI and IBM 1600 bpi PE compatibility• 
conventional or streaming mode operation. 

DILOG MAGNETIC TAPE COUPLER-Emulates 

TM-11 • handles multiple 9 track, 1,600 bpi industry standard 
formatted tape drives in streaming or conventional modes 
•selectable IBM or DEC byte packing. 

Physically, the drives together occupy less than 
153.4 inches of vertical rack space, and the controllers 
occupy one LSl-11 or PDP-11 slot each. Functionally, both 
subsystems are DEC software compatible. A stand alone 
streaming mode disc-to-tape backup routine is supplied. 

For data send coupon below. Or for instant info, 
phone direct (714) 534-6911. 
"DEC, LSl-11, PDP.11, TM-11, RT-11/RSX-11/RSTS Trademarks of Digital EQuipment Corp. 

r-----------------------1 TO: a I 5 TR I BUTE a 

I ~RnB~i1l1111i1il1il11~ ~= i::.:;;';.~''" 
I D Please send data on Winchester Disc/Streaming Tape backup 
I D Please call meat: Phone No. Ext. __ _ I Name ___________ Title _____ _ 

I Company DeptJDiv. ____ _ 

I Address. ________________ _ 

I City ___________ .State __ Zip __ DDS 
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~~kout 
Paul Snigier, Editor 

DEC-Compatible Directory 
Searching for compatible memory and peripherals for a 
DEC, Data General or other computers can be a hassle. 
Where do you look? We understand that many system de
signers page through Digital Design's pages and look at the 
advertisements; some save back issues or tear out these ads. 
Since most major manufacturers of DEC-, Data General- and 
other compatible boards and peripherals advertise in Digital 
Design's pages often, at least once each six months, this a 
workable solution . However, we would like to do more for 
you and publish DEC-compatible equipment directories, as 
well as directory listings of firms that manufacture/service 
compatible memory and peripherals for Data General, Intel, 

Motorola, IBM, Varian, Interdata and other computers. If 
your firm manufacturers such computer-compatible prod
ucts , this is an excellent opportunity to be listed in a directory 
that will reach 65,000 direct (173,000 total) readers - com
puter system integrators throughout the industry. 

Just fill out the form below and mail it to: Directory 
Editor, Digital Design, 1050 Commonwealth Ave, 
Boston, MA 02215. 

Please use one form per product. Photocopy the form as 
needed. Please include press releases, photos, manuals, 
literature, articles, etc . Also, tell us who can our editors 
contact for more information? 

DEC-, Data General-, Etc.- Compatible Questionnaire 
If your firm manufacturers DEC-, Data General-, Intel-, Interdata-, Varian-, Etc-compatible, memories, 
peripherals or equipment, then let our 65 ,000 direct (173 ,000 total) readers know . Send all the product 
literature you've got. Please place one product per page (make photocopies as desired) . See Speakout above 
for more directions. 

Product Name/Model No. ____________________________ _ 

Description __________________________________ _ 

Computer/Manufacturer (DEC, DG, Interdata, Varian, Intel, etc.) _______________ _ 

Do you: buy, sell, trade, service (circle all that apply) 
Terminals _____________ ______________________ _ 

Add-in/add-on memory (semiconductor boards, core, solid state disk) ______________ _ 
Floppy disk drive _______________________________ _ 
Hard disk drive _________________________________ _ 
Controllers __________________________________ _ 
110 analog boards _____________________________ _ 
Others ____________________________________ _ 

Vendor maintenance available? 
Field office ______ Third Party _______ None ________________ _ 

List specs ___________________________________ _ 

Price(s) _________________________________ _ 

Company contact (sales) ___________________________ _ 

Company Name/Division -----------------------------

Street/box# --------------------------------
City State/Zip. ______ Phone _________________ _ 

Mail this form to: Directory Editor, Digital Design, 1050 Commonwealth Ave., MA 02215 (617) 232-5470. 
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Innovative 
Software 

Current Trends and Developments 
Software Transportability 
Data General struck a blow for software 
transportability by introducing its 
Eclipse MV/8000 32-bit virtual mem
ory computer. Incorporating an in
struction set that is compatible with 
the 16-bit Eclipse set, the MV/8000 
can run 16- and 32-bit programs simul
taneously; it even uses both size in
structions combined within the same 
program . The MV/8000's operating 
system , called AOS/VS (Advanced 
Operating System/Virtual Storage) can 
run 16-bit programs previously devel
oped under AOS without modification 
and at faster speeds. This capability 
helps current Eclipse users who would 
like to upgrade their systems to 32-bit 
virtual machines without costly soft
ware conversions and delays in running 
existing production codes. Also with it, 
programmers can develop software on 
the MY /8000 to be run on other 16-
bit AOS-based Eclipse systems . In 
addition, AOS/VS offers a broad range 
of commercial and scientific software 
in three other 32-bit languages that 
conform to ANSI standards: AOS/VS 
FORTRAN 77, AOS/VS PL/I and 
BASIC. Other compatible software in
cludes ANSI '74 COBOL, RPGII , Data 
General 's Data Base Management Sys
tem (DG/DBMS), its Transaction Pro
cessing Management System (TPMS) , 
its AZ-TEXT word processing software , 
and its RJE80 (2780/3780) and RCX70 
(3270) communcations capabilities. 
AOS/VS manages up to 128 users each 
accessing up to 512 megabytes of 
logical address space . 

PASCAL 
Onyx Systems announced the avail
ability of UCSD PASCAL operating 
software for is Model C8001 micro 
computer system that consists of two 
editors , one line-oriented and the 
otl1er screen-oriented, a compiler for 
PASCAL programs, a Z80 assembler 
package provides a powerful set of soft
for the 8001 's native code and a file 
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handler. The Onyx-UCSD PASCAL 
ware tools by integrating compiler , 
assembler, editor, linker and file 
handler into a single system. Accord
ing to Onyx president Robert Marsh , 
"PASCAL availability means advanced 
program development for our C8001 
users . It gives them flexibility that 
other software can't provide ." Onyx 
licensed the PASCAL software package 
from Softech Microsystems of San 
Diego . 

Besides microcomputers , PASCAL 
is being applied to color graphics ter
minals . Ramtek recently introduced a 
software package, Pascal Graphic Pro
cedures (GRAPHPRO), written in the 
licensed version of UCSD PASCAL. In 
Ramtek's 6000 series colorgraphic 
computers , tlle package permits users 
unsophisticated in graphics to develop 
comprehensive applications with a 
minimum of programming. A pam
phlet, entitled "Pascal , A Programming 
Language for Today" is now available 
from Ramtek. 

PASCAL has also shown up recently 
in a Remex product introduced at 
NCC '80 . This stand-alone configura
tion of its Data Warehouse intelligent 
disk system contains an embedded 
PASCAL Microengine 16-bit single 
board computer (a Western Digital 
product) and 64K bytes of memory . 
The system executes PASCAL instruc
tions and comes with two RS232 serial 
ports and a dual 8 bit parallel inter
face port . 

APL 
Do you love APL? Do you hate the 
limitations of the time-sharing APL sys
tems? Are you tired of the limited 
access to yo ur in-house mainframe? If 
you answered yes to any of the above , 
you may be ready for a solution offered 
by Vanguard Systems of San Antonio, 
TX. This firm now offers its APL/DTC 
desktop computer which uses a 4MHz 
Z80 processor, includes two dual
sided double density mini disk drives , 

a video terminal , an APL character 
generator, an object code disk and 
documentation . The system supports a 
number of optional features, including 
data communications, raster graphics , 
two additional minifloppy disk drives , 
hard copy and A/D conversion for 
monitoring information available as 
continuously-variable voltages. 

The system uses an enhanced 
version of Vanguard's APL for Z80-
based microcomputers and provides 
35K bytes of usable active APL work
space. In addition to standard APL 
functions , this version includes Boo
lean , relational, selectional, structural 
and general functions such as execute 
and format. Also included are system 
variables and system functions such as 
canonical representation, function fix , 
share offer and share retract. The APL 
supplies disk-based workspace and 
copy-object libraries , and supports 
arrays of up to eight dimensions . The 
basic APL/DTC configuration: 

Arithmetic 
+-X7**1 IL! 

Boolean and Relational 
~<,,;;;=;;;;.>-=F 

Selection and Structural 
/\[ ;)t .j,p, 

General 
EL 

Vanguard offers word processing soft
ware as an option . Since the micro
computer utilizes a standard CP/M 
(Digital Research Corp.) operating sys
tem, it allows optional languages other 
than APL, such as BASIC , FORTRAN, 
COBOL, PASCAL and Z80 assembler. 
The maker promises 30 to 60 day de
livery ARO; it also provides mainte
nance in major metropolitan areas . 

PL/65 
Rockwell International has in traduced 
for its AIM 65 µC a high-level system 



implementation language with the 
power and flexibility of assembly lan
guage and the structuring potential of 
a high-level language. Called PL/65 , 
the language achieves its flexibility 
through an ability to combine its high 
level features with the efficiency of 
assembly language when required. 
High level control statements , such as 
conditional execution (IF-THEN
ELSE) and conditional looping (FOR
TO-BY), plus simplified block capabil
ity , support structured program design. 
Where the application demands timing 
or code optimization, PL/65 incor
porates assembly language code in line 
with high level code . The PL/65 com
piler which generates R6500 assembly 
language is contained in two 4K byte 
ROMs. These devices plug directly into 
the AIM 65 master module. 

Debugging Through Software 
Intel has introduced a software pack
age for use in conjunction with its In
tellec development systems and ICE-
86 in-circuit emulator. Called 8089 
real-time breakpoint facility (RFB-89) , 
this software helps designers debug 
their applications programs for multi
processor prototypes based on Intel's 
8086 microprocessor and 8089 I/O 
processor. 

The software extends ICE-86 capa
bilities with fourteen commands that 
allow the user to start and halt 8089 
programs, set breakpoints , display 
memory and register contents, and 
save program code and symbol table 
on diskette. Designers can now load 
8089 applications programs from their 
Intellec system into RAM set aside for 
the 8089 within their prototype sys
tem, and halt, examine and modify the 
programs as required. 

RFB-89 offers other advantages. 
Users can set up to twelve breakpoints , 
and have the option of displaying 
memory contents in either assembly 
or hexadecimal form . Also, since like 
ICE, RFB-89 accepts symbolic refer
ences, it spares the user the trouble of 
keeping track of addresses and address 
changes. The ability to execute , halt , 
examine and modify code provides the 
basis for systematic and efficient pro
gram debugging; it makes RFB-89 a 
powerful tool for designers . Intel says 
its RFB-89 works with any Intellec 
system with a minimum of 64K bytes 
of RAM , version 3 .4 or later of its 
ISIS-II operating system and version 
2.0 or later of ICE-86, RFB-89 is avail
able now. - Loren Werner 



Innovative 
Design 

Plain Talk For Your RSX-llM 
Mnemonics are, by definition, abbre
viations designed to assist memory. 
Computer mnemonics , however , are 
often so complex and incomprehensi
ble that operators feel like foreigners 
at their own terminals. And no matter 
how fast an operating system is, it 
can't make up for an operator who 
must type with one hand and page 
through a reference manual with the 
other. 

Digital Command Language (DCL) 
is a command language with straight
forward English commands, such as 
DELETE, PRINT, and SHOW. Many 
DEC operating systems, including 
RT-11, RSX-llM-PLUS, IAS, and 
VAX/VMS already use DCL, making 
these systems at least partially com
patible with their human interface . 
A notable exception has been RSX-
11 M, which uses Monitor Console 
Routine (MCR), a terse command 
language with concise mnemonics 
which are often difficult to remember. 

. Andrew Rubel and Associates, 
whose aim is to make computers 
"easy fo r people to use," filled this 
gap with their RSX-llM DCL inter
preter , which supports MCR without 
replacing or interfering with it. 

In the past , operators who wanted 
to compare two blocks of information 
on their RSX-1 lM were required to 
type in : 

CMP TI :/BL/FF=A,B 

With DCL, the command is : 

DIFFERENCES A B 

In addition, users need only type 
enough of the command to make it 
unique - in this case : 

DIF A B 

Features of the RSX-1 l M DCL 
interpreter include : 
• Syntax compatible with VAX/VMS 
and RSX-11-PLUS DCL 
• On-line help for all commands , 
parameters and qualifiers , plus on-line 
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helpful hints and examples of each 
command 
• Prompts for any mandatory para
meters omitted by user (Fig l a) 
• Descriptive error messages for 
syntax errors (Fig 1 b) 

DCL consists of three independent 
but related software modules , de
signed through the use of high level 
utility programs that generated and 
documented new DCL commands. 
The three software modules are : a 
table-driven DCL parser , DCL com
mand action routines , and a 
FORTRAN callable parsing library 
(Fig 2) . 

The DCL parser obtains a line of 
input , matches the command name, 

and uses a syntax table to divide the 
rest of the line into tokens, which 
may be command parameters, quali
fiers , or qualifier values . Each syntax 
table describes a single DCL command 
(Fig 3a) . The parser checks syntax of 
command lines for such things as 
number of parameters, and validity 
of keywords , file specs and numeric 
values. If the parser finds a syntax 
error , it issues an error diagnostic in
cluding the location of the error, and 
the command action routine is not 
executed. Parser output is a list of 
tokens; all keywords and numeric 
values are decoded, and appropriate 
values returned with the token list. 

DCL command action routines 

Fig 1 (a) EXAMPLE OF DCL COMMAND WITH PROMPT 

User types : 

or 

User types: 
DCL prompts: 
User types : 

TYPE MYFILE 

TYPE 
File(s) ? 
MY FILE 

... User issues the DCL Type Command and 
a File Specification 

... User issues the DCL Type Command 

... Computer requests the omitted File Name 

.. . User provides the File Name 

Fig 1 (b) EXAMPLE OF DCL ERROR MESSAGE 

User types : PRINT/COPIES= .. . User requests that W copies of the File 
W MY FILE MYFI LE be printed 

Error Message : %DCL - Invalid ... Computer indicates the error , then echoes 
INTEGER PR I NT I the line, and points to the error 
COPIES=~ MYFILE 

DCL INTERPRETER IMPLEMENTED IN THREE PARTS 

module 1 
DC L 
PARSER 

[ 

module 2 
COMMAND 
ACTIOl\J 
ROUTINES 

module 3 
PARSING 
LIBRARY 

l 

TAB LE DRIVEN DCL PA RSE R 

APPEND ASSIGN UN LOC K 
Command Command Ot.1er Command 

•· · DCL · · · 

Syntax Action Syntax Action 
Commands 

Syn tax Action 
Table Routine Table Routine Table Routine 

1 1 I 
CHARACTE R MANIPULATION AND PARSING ROUTIN E LIBRAR Y 

Fig 2 RSC-11M DC L was implemented as three distinct p rojects: a table-driven DCL 
parser, a set of DCL command action rout ines, and a library of general purpose 
FORTRAN callable routines. 
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Another industry first from Dataram: 
The 804 chassis that lets you add 
TU58 capability to your LSI-I I® 
configuration without buying two DEC® 
chassis (the 5W PDP ®-11 / 03 and 51/.i'' 
TU58 subsystem). Now, with a single 
7" 804 chassis, you can accomplish the 
same thing, saving space and money at 
the same time. 

The 804 saves time and trouble, too, 
with its unique front-loading feature 
that gives you fast, easy access to the 
eight-quad-slot backplane through a 

• 

• (,·- · . . . - ~ . . -··· ·· 

simple snap-off front panel. And when 
you use DEC's LSI-11 / 23 along with 
Dataram's 256KB single-board 
DR-I 13S in the 804 chassis, there's 
still a lot of 5.0VDC power remaining 
- 20 amps - to configure the rest of 
your system. 

There's also a lot of innovative 
thinking in our 804 chassis - practical 
engineering that makes the LS I-11 Bus 
available on the A and B, and C and 
D connectors; an Operator's Console 
Unit that doesn't take up a valuable 

I I CABLE TROUGH 
TU58 

A B c 0 

I TU58 I 

I TU58 CONTROLLER I I CONSOLE I 

Circle 16 on Reader Inquiry Card 

backboard slot; and a trough that 
provides space for routing cables to the 
rear of the 804 chassis. 

If you don't need TU58 capability, our 
803 chassis provides these same 
features (less the TU58s) in a 5\4" 
alternative. 

In addition to the 803 and 804 chassis, 
Dataram also provides LSI- I I / 2 and 
LSI-11 / 23 microcomputers; memory; 
cartridge disk, tape, and SMD 
controllers; and a wide range of 
accessories. Give us a call. 

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

DATARAM 
CORPORATION 

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

AUGUST 1980 Dlaltal Daslan ?.'i 
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perform the specific command func
tions. Each of the forty action rou
tines formats a new command line 
which is passed to MCR for execu
tion. Routines are greatly simplified, 
since the parser completes syntax 
analysis, error detection, keyword 
look-up, and value decoding before 
action routines are invoked. 

tion of new commands, Rubel and 
Associates implemented two utilities, 
called command generator and docu
mentation generator. 

The command generator allows 
creation of a new DCL command by 
typing in two simple tables. Following 
the formats in Fig 3a, these tables 
describe command parameters, quali
fiers, and qualifier values. The com
mand generator (Fig 3b) inputs these 
tables and creates source code for the 
more comprehensive syntax tables 

I 
Prompt String I DCL 

Parameter Ti'.pe If Mandatori'. 
I ...---1 Parser Table 

Source Code 
MULTIPLE-F ILE SP EC IFI CATI O N FR OM ? h I 
FI LE SPECI P ICATI ON TO? I ..--

I 0 a: 

~ 
z ~ Skeleton << 
~ a: f--~ Action 

I ~ LU Routines 
Va lue I oz 

U LU 

Qual if ier Mandatori'. /Optional Value Ti'.pe (.'.) 

I .__ 
ALLOCATI ON Mandatory Integer I- I 
BLOCKS I DE Mandatory Integer 

I Skeleton 
CONTIGUOUS '--- Documentation 
OWN I File 

(a) I lbl 

and an RSX-1 lM help file. 
Rubel says that software resulting 

from this project , which took him and 
his associates eight months to design, 
has other uses in character manipula
tion and in creating new commands 
conforming to DCL syntax. Design 
concepts developed for the project -
notably table driven applications and 
high level utilities automatically pro
ducing tables, source programs, and 
documentation - will receive further 
application in many areas, especially, 

I 

I 
I 
I 
I 
I 
I 
I Final User 

z r--1 Documentation 
I 

0 - a: 
I- 0 

I <! I-
I- <! r-r-. z a: t-+I LU LU 

I 
~z 
=> LU 

I gt'.) .__ RSX-11M 

I 
0 HELP File .....___. 

(c) 

Fig 3 To create a new DCL command, implementor types in the 
t wo syntax tab les (a) using any text editor . Command gener.ator (b ) 
uses t hese tables to create the actual DCL command source code 

(parser table and ske leton actio n routine) and skeleton documen
tation f ile . Documentation generator (c) uses the filled in docu
mentation fi le to make final user manual and on-line help file. 

The parsing library is a general 
purpose library of routines for char
acter manipulation and line parsing. 
Routines include string and keyword 
matching, input buffer manipulation, 
and decoding of integer, real , logical, 
string, and filespec tokens. 

To ease creation and documenta-

used to drive the DCL parser . A skel
eton command action routine and 
documentation file, both of the "fill 
in the blank" variety, are also pro
duced by the command generator. 

The documentation generator 
(Fig 3c) reads the documentation file , 
producing final user documentation 

says Rubel , in high performance dy
namic graphics. RSX-1 lM DCL inter
preter , $795; additional support, 
$250/yr. - Bob Hirshon 

Andrew Rubel and Associates, 
Inc., One Soldiers Field Park 605, 
Boston , MA 02163. Circle 200 

3-D Raster Display Generates High Resolution Color 
Seated before a color graphics termi
nal, the Air Force captain watches a 
split-screen image of three F-15 
fighter planes flying smoothly along 
at supersonic speeds. He presses a 
terminal key, and one fighter lurches 
suddenly to the side, spins out and 
plummets into a mountainside. 

Although this sounds like a test 
for some new ultimate antiaircraft 
weapon, it's actually a class for train
ing novice fighter pilots. Through the 
use of color graphics, trainees sit in
side mock fighter plane cockpits and 
experience the visual sensations of 
actual flight, while instructors moni
ter their progress on a display outside . 
Real life situations, like blown engines 
or severe cross winds , can be included 
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in the software and punched in by 
the instructor. After a crash, trainees 
can watch flight replays to see what 
went wrong - a luxury unavailable 

Sanders Associates' Graph ic 8 provides 
3-D, high resol ut ion and quick update. 

to those who train in real planes. 
Command and control displays for 

flight simulator systems, as well as 
most process control and image pro
cessing systems, have thus far been 
random scan , or stroke refresh , dis
plays. Sanders Associates has just 
introduced a high resolution raster 
scan color graphics system, called 
Graphic 8, that is expected to com
pete in that market. 

Sanders, themselves leading manu
facturers of random scan graphics 
systems, designed the raster scan 
Graphic 8 to meet needs their stroke 
refresh systems could not. For ex
ample, random scan graphics termi
nals can display only four colors. Ras
ter scan terminals produce consider-



Audiotronics Model DC-946 Data Display 

This popular Audiotronics data display is one of 
our 48 standard models. We have sold thousands 
of them to giants in the industry. Maybe it's perfect 
tor your requirements. It not, talk to us about your 
specifications. We're dedicated to innovative 
product design. quality production standards and 
complete customer satisfaction. Whatever you 
need. we have the experience and talent to 
design it, or improve it. Contact us today. 

Model DC-946 features: 
• modular construction 
• 5" cathode ray tube (12.7 cm) 

• solid state 
•DC operation-12V de inputs 

• choice of signal inputs: 
TTL (standard) 
composite video (plug-in module) 

•standard 15,750 KHZ horizontal scan 

frequency 
• 650 lines resolution 

C'rc'e 46 on Reader \nquiry card 
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ably more; in fact, Graphic 8 can 
simultaneously display 256 colors. 
This increased palette vastly extends 
the quantity of information that can 
be displayed at any given time. If 
blink is desired - to signify an emer
gency condition, for instance - the 
palette is halved to 128, since one of 
the eight bit planes of each pixel must 
be allocated to this function. 

Random scan terminals are limited 
to framework figures - coloring in 
large areas is time and memory con
suming. Graphic 8 features "polygon 
fill," that allows filling in of any out
lined area with any available color. 

One of the drawbacks of raster scan 
displays has been their low resolution. 
Sanders' Graphic 8 accommodates re
solutions of up to 10242 pixels, pro
viding detail and clarity comparable 
to their stroke refresh systems, 
Sanders claims. 

Since raster scan terminals require 
far more memory than random scan 
displays, updating the screen rapidly 
has been another problem. Sanders 
built a dual memory into the Graphic 
8, permitting quick update of complex 
images by displaying from one memo
ry while simultaneously updating the 
other. 

Before designing the Graphic 8, 
Sanders Associates conducted a 
lengthy study to determine what cus
tomers wanted in color graphics dis
plays and what was currently avail
able . In implementing customer 
requests , trade-offs were necessary; 
some features were incorporated only 
with great difficulty , while others 
were abandoned altogether. For ex-

r Optional 
High-Speed 

1-1 H 
Parallel 

To / from +
host 

Interface 

Digital 
Options 

Serial 
Interface 

Serial I /0 ports 
(data entry devices) 

F ig 1 Graph ic 8 system d iagram. 

14--+ 

r-

ample , Graphic 8 accomodates a va
riety of resolutions and can refresh 
the image at either 60Hz or 50Hz. 
Since timing varies under each of 
these conditions, engineers had to de
sign a phase-lock loop to provide 
proper synchronization in each 
format. 

A unique feature allowing external 
video input from a camera to be over
laid on the display was incorporated , 
but only after considerable bread
boarding to produce the necessary 
analog circuitry for high-speed mixing. 

Hardware zoom capability was a
bandoned (software handles the 
function now) , as was a programmable 
cursor (one fixed cursor is provided). 
These were compromised to minimize 
board size which , Sanders maintains , 
results in a more rugged unit. Even 
without the deleted functions, de-

Display 
Processor 

Processor 
& Vector 

Image 
Memory 

Digital 
Graphic 

Controller 
Module 

ROM & 
Status 

r---- .-------, 
1 Optional 1 

"' :i 
..c 

i Additional I 
!++: Mapping : 

1 Memory 1 

: Module(s) i 
----]---- ~ 

r-oP"tionarl 
: Additional I 

I+ +l Video : - -+ 
I Controller 1 

1 Module(s) I 
L-------...J 

Mapping 
Memory 

Module(s) 

J 
To Display 

Video Monitor(s) 
14--+ Controller --+ 

Module 

i I 
Serial 

Diagnostic 
Port 

Timing 
Module 

External 
j+-- Video 

Input 

signers went to eight layers in the 
video controller board , using 160 ICs. 

Numerous options are available 
for the Graphic 8, including keyboard, 
joystick, trackball, data tablet , 3-D 
capabilities, and hard copy units. A 
minimal system with monochromatic 
display monitor, controller, serial 
interface and keyboard costs $23K in 
quantities of 20/year. Color display 
raises the cost to $29K, and a 3-D 
option boosts that to $36K. Color 
hard copy, in the form of a Dunn 
Instruments color camera interfacing 
directly with the CRT, adds another 
$17 .SK. Production deliveries are 
slated for the first quarter of 1981 . 

- Bob Hirsh on 

Sanders Associates , Inc. , Daniel 
Webster Highway , South, Nashua, 
NH 03061 . Circle 198 

LSI-11 or 11/23 Number Crunching For Under $4K 
Array processor number crunching 
has always been a costly add-on, well 
out of the price range of most µC 
users . SKY Computer's new MNC-11 
is a single quad size module floating 
point array processor that enables 
your Q-bus processor to do ID and 
2D Fast Fourier Transforms (FFTs), 
digital filtering, image processing and 
matrix manipulations like a main
frame, all at µC size and cost. Priced 
at under $4K (OEM quantities), 
MNC-11 was developed for users who 
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need floating point processing and 
powerful instructions to do complex 
arithmetic , but who can't afford a 
major investment. 

Combining an MNC-11 with an 
11-based host µP produces a Micro 
Vector Processor (MVP) allowing 
inexpensive numerically intensive 
computation at MEGAFLOP speeds. 
MNC-11 shares the host processor's 
main memory and provides users with 
micro parallel processing capability . 
Enough internal MNC memory is pro-

vided to allow overlapped input and 
processing and chaining computations. 
Most computations involve taking 
data from main memory , processing 
it , and returning it to main memory. 
Therefore , with shared memory once 
the host initiates a task , it is free to 
do other computations and house
keeping tasks while the MNC-11 com
putes an answer and returns it to 
main memory. 

By definition, an array processor 
(AP) is a specialty computation unit 



SERIES 

OFFERS: 

•POWER 
•PRICE 
• RELi ABILITY 

FEATURES 

e UPPER I LOWER CASE 

e 80 CHARACTERS X 25 LINES 

e FULL EDITING CAPABILITIES 

e FLEXIBLE DISPLAY ATTRIBUTE CAPABILITIES 

e BUFFERED AND CONVERSATIONAL OPERATION 

• EASILY SELECTED DATA COMMUNICATIONS SPEEDS - UP TO 19.2K BAUD 

e STATE-OF-THE-ART TECHNOLOGY INCORPORATING MICROPROCESSOR AND 
LSI DESIGN CONCEPTS 

e CODE COMPATIBILITY WITH TEC MODELS 501I502I511I512 PROVIDES EASY MEA NS TO 
UPGRADE EXISTING SYSTEMS 

e OPTIONAL - LIGHT PEN, AUXILIARY DIAGNOSTIC TEST UNIT, BUFFERED OR NON
BUFFERED HCA, DETACHED KEYBOARD WITH OR WITHOUT NUMERIC KEY PAD, AN D 
1 OR 2 EXTRA PAGES OF MEMORY 

• AND MUCH MORE 

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

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

•BOSTON (617) 879-6886 
•CHICAGO (312) 655-1060 

•DALLAS (214) 436-3416 
•LOS ANGELES (714) 848-3111 
•MINNEAPOLIS (612) 941-1120 

TEC International, Inc. 

•SAN FRANC ISCO (408) 374-2660 
•WEST PALM BEA CH (305) 684- 1604 

EUROPEAN SALES OFFICE: AVENUE LOUISE 148- BOX 6, BRUSSELS, BELGIUM (02) 649-8154 TLX 846-63553 
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designed to compute iterative 
fu nctions quickly and efficiently (see 
DD 7 /78). AP architecture is highly 
efficient at high speed iterative arith
metic operations on large sets of 
numbers such as vectors and matrices. 

Host 
Data 

Memory 

Host 
Control 

Processor 

Host I 
~-H_o_s_t_C_o_m_p_u_te_r_B_u~s----J Peripherj' s 

Host 
Control 

Processor 

Host 
Data 

Memory 

Host 
~--'-------L---'-.1\ Peripherals 

Host Computer Bus 

The basic design goal of the AP is 
to supplement arithmetic performance 
of the general purpose computer. In 
such a partnership, APs operate as 
either loosely coupled or tightly 
coupled co-processors specializing in 
high-speed arithmetic. 

A P Control AP Interface 
Processor To Host Bus 

Command Data 
Buffer Buffer 

AP Data Arithmetic 
Memory Pipeline 

Conventio nal Array Processor Sy stem 
Loosely Coupled System (LCS) 

MNC Interface to 
Host Computer 

Data & Command 
Buffer 

Arithmetic Pipeline 

M icro Number Cruncher System 
Tightly Coupled System (TCS) 

In tightly coupled systems (TCS) 
the AP attaches directly to the host 
computer memory. Data is normally 
transferred directly between the local 
memory and the host or the arithmetic 
unit of the AP. Loosely coupled sys
tems (LCS) are attached to the host 
through either a channel or direct me
mory access port ; LCS have their own 

F ig 1 A rch itecture of array processor systems, comparing Loosely Coupled System (a) 
w ith T ight ly Co upled System (b) . 

Mem 
I 

LSl -11 
I 

o r 
11 /23 

External 
Address 

Sequencing 

Float ing 
Point 

Arithmetics 

internal data memories so a data trans
fer is required from the host to the 
LCS internal memory before execu
tion. The LCS must perform as much 
computation on the data as possible; 
data may stay in memory for more 

1/0 Other 
I I 
I I 

H ost Computer Bus 

I v 

Host Bus 
Communications Logic 

DC I nterna l 

I---, .--- Address 
Sequencing 

Command 
I-------' L.___ 

and 
Data Memory 

Fig 2 Architecture of the MNC consists of five functional areas : 1) Communi
cations and interface logic which does the programmed 1/0, direct memory 
access and vector interrupts. The normal means of communications between 
host and MNC is through the Command Block (Fig 3). 2) The external address 
sequencer (EAS) takes matrix data from memory in a sequence that isolates 
desired vectors, rows or columns and puts that vector data into local MNC 
operating memory. Host doesn't need to do data selection and movement ; 
MNC combines data movement with computation. 3) The internal address 
sequencer (IAS) takes the vector data from local MNC working memory in 
scalar sequence and inputs the scalar data to the floating point arithmetic unit. 
Local memory holds up to 64 operands, removing the burden of controlling 
each individual operation from the host. 4) The arithmetic unit contains a 
floating point multiply and add pipeline; scalar data is processed through the 
pipeline and the computed floating point answer is returned to MNC local data 
memory. Computation inside the pipeline can be either 32-bit single precision 
or 48-bit extended precision (Fig 4). 5) Data and command memory provides 
working space for 64 floating point numbers (1 28 16-bit words) and the 
capability to manage a backlog of 15 outstanding commands. Thus the host can 
load up a backlog of words for the MNC , and then go away to do other work. 
Interrupts can be set to activate the job again when the MNC finishes. 

30 Digital Design AUGUST 1980 

than one computation. 
An AP system can achieve arith

metic performance by either pipe
lining or paralleling several arithmetic 
elements. Pipelining is very effective 
on vector operations because data 
can be flowed through the pipelines 
at fixed rates. Parallel systems can 
be very efficient when the algorithms 
to be performed can be decomposed 
to match timing and throughput of 
parallel elements. 

SKY Computer's MNC-11 is an 
example of a TCS with a pipeline 
arithmetic section (Fig 1 b ); its design 
differs from traditional architecture 
(Fig la) substantially , allowing elimi
nation of control processors (where 
tasks duplicate and add to the host's 
work) and a separate data memory 
(often larger and more ex pensive than 
the host computer's own memory). 
MNC-11 also eliminates coordination 
and dual program flows between host 
and co-processor as well as the need 
to support separate language , utilities 
and support software. 

MNC architecture, according to 
SKY President Dr. Gerald N. Shapiro , 
is intended to be simple for the user 
and efficient for the host computer. 
MNC uses the 11 /23 or 11 /03 existing 
resource base , minimizing compu
tation overhead and keeping memory 
expansion costs under user control. 
As an extension of the 11-based 
systems instruction set , MNC allows 
11 /23s to perform basic vector math 
and compound math such as FFTs and 
convolutions. Providing MEGAFLOP 
power , MNC gives an 11 /23 or LSl-11 
power approaching that of the larger 
super minis , according to Shapiro. 
Other features include : built-in diag
nostic paths, choice of interrupt 



What if Isaac Newton had 
discovered M onochips™ 
before gravity? 

It's too bad Monochips'" weren't around 
in Isaac Newton's day. If they had been, 
Sir Isaac might have designed tools to 
defy gravity in addition to discovering 
it...or a radar unit to warn people 
about falling apples. He might even 
have designed a computer to help 
people use his new calculus. Because 
Monochips bring out the genius of 
great thinkers. 

Monochips are semi-custom IC's. 
They give you all the benefits of full
custom development without the lead 
time or the expense. That's because 
Monochips' circuit components- the 
first five layers - are already in place 
when you start designing. All you do is 
connect them to make the circuit your 
application requires. 

Working from your layout, we etch 
the sixth layer and deliver prototypes in 
8 weeks for $5,000 or less. When you 
approve them, we produce 1,000 to 
500,000 parts for you. 

Make a great discovery yourself
Monochips. Our Monochip Design Kits 
make it easy for you to design your own 
custom IC- linear, CMOS, NMOS, CML, 
or bipolar - for only $25 to $59 per kit. 
Put your genius to work. Call us today 
to order your kit or for more information. 
Interdesign, 1255 Reamwood Avenue, 
Sunnyvale, CA 94086. (408) 734-8666. 
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driven software mode to exploit soft
ware coding styles, and construction 
on Quad-size module which fits into 
Q-bus backplane. 

To allow faster and easier array 
.manipulations, SKY developed Vector 
Instruction Packets (VIPs) . These are 
microcoded instruction sequences 
which operate on arrays of floating 
point numbers . VIPs can replace 
FORTRAN Do loops, performing 

15 

sl Exponent MSB's Fraction 

LSB's Fraction 

15 

sl Exponent I MSB's Fraction 

Mid Fraction (Magnitude) 

LSB's Fraction 

Floating Point Formats 

0 

vectors. MNC-11 has the built-in 
ability to operate on data sets of up 
to 64 or 32 complex numbers with 
one VIP. However, for more simple 
uses - for instance, as a fast vector 
and matrix manipulator - the ratio 
of 64 flops to one VIP may not be 
good enough, tying up most of a slow 
host 's capacity just directing the 
MNC. In these cases, the one word 
operand CONTINUE picks up where 
the last VIP left off, allowing any 
length vectors to be handled with a 
minimum of host effort. Software is 
also simplified, since the various basic 

putations to mm1m1ze memory bus 
traffic. Moreover , with the VIP's 
general addressing capability, this 32 
point FFT can be taken from data 
spaced on either dimension. In gen
eral, a 2D transform of N complex 
points times M complex points 
takes the same time as a 1 D transform 
of N X M complex points. For 
example, time for a ID 1024 point 
complex FFT is the same as time for 
a 32 X 32 point complex FFT (about 
46 ms). Thus MNC allows a small 
computer system to accomplish what 
were once considered complicated 

0 

} Single 
Prec ision 

MSBs~~~~

1
...-~~~~- LSBs ~ • i 

Code Count 1 Word 
4 

_L. 

Initial Address of Source 1 3 Word 

Addr Iner. for Source 1 i 
} Extended 

Precision 

Initial A ddress of D estination 
5Word 

i Addr . I ncr . for Destination 

Initial Address of Source 2 
7 Word 

Addr . Iner. for Source 2 

* Fig 3 Single and extended precision floating point formats. Ex

tended precision is three 16-b it words, allowing enough data 
accuracy for running sums, as in inner products, without un

necessary overk i ll. 

F ig 4 Command block contains up to seven 16-bit words telling 

MNC Op code and number of words, operand starting address, 
and step size between real/complex numbers of operand vectors. 

simple repetitive operations and al
lowing users to do what they couldn't 
before - compute FFTs, do digital 
filtering and image processing with 
LSI-I I or 11 /23 , all in about I /50 
to I /I 00 of the µP's standalone time . 

Another feature of MNC is a 
CONTINUE instruction , which SKY 
claims can significantly reduce the 
number of instructions required of the 
host computer when processing long 

function routines have a unique initial 
VIP specification, but a common 
sequence of CONTINUE codes after 
that to complete partitioning of the 
desired vector length into packets of 
64 words. 

Multidimension functions show
case the capabilities of the MNC . In 
such calculations, MNC computes a 
32 point complex FFT as the basic 
building block, using chained com-

main frame jobs. SKY provides one 
module array processors for Q-bus, 
MULTibus , VERSAbus and S-100 
bus µC users. MNC-11 is the Q-bus 
version and will be available for ship
ment by the fourth quarter of this 
year. - Bob Hirshon 

SKY Computers, 3 Kennedy Dr, 
PO Box 1006 , North Chelmsford, 
MA, 01 863 Circle 197 

Drive Designs Make Life Easier For Floppies 
In the endless quest for higher densi
ty , floppy disk drives face an uphill 
struggle. Unlike Winchesters, that lead 
sheltered lives, floppy disks must cope 
with life's hard knocks. And as more 
and more information is packed onto 
the floppy , the effects of those hard 
knocks are compounded , resulting in 
higher data error rates . 

To insure that floppy disks live 
longer and , most importantly , more 
productive lives, DataMaster recently 
incorporated two new design concepts 
into their Megamaster floppy drives. 
The first involves disk centering. Cur-

32 Dig ital Design AUGUST 1980 

rently, floppies are centered by a plas
tic cone that pushes the diskette into 
a centered position . The force of the 
cone's inclined edge on the floppy is 
in the direction of the diskette's least 
rigidity. This results in deformation 
that may, in time , cause permanent 
damage leading to eccentric rotation 
and, consequently , more errors. 

DataMaster's centering technique 
(Fig I) uses a horizontal force applied 
along the diskette's line of greatest 
rigidity. This force is applied by a pin 
that revolves in a circle equal in dia
meter to the diskette hole. Retracted 

into the spindle hub , this spring-load
ed centering pin remains out of the 
way most of the time. However, in
serting the diskette into the drive trig
gers a switch starting the drive motor , 
which turns the spindle hub - when 
the spindle hub moves relative to an 
inertial pin release wheel, the center
ing pin is released. This pin revolves 
within the diskette hole once, center
ing the disk perfectly . An electronic 
timer reads floppy disk index pulses, 
thereby determining when one revo
lution is complete ; then a metal clamp 
moves down , simultaneously locking 



Innovative 
Design 

the diskette in place and resetting the 
pin in the inertial disk . The result, ac
cording to DataMaster, is a fourfold 
increase in disk-centering accuracy. 

Dual-sided floppy disk drives offer 
higher storage capacities but, unfortu
nately, higher diskette wear as well. 
The damage is caused by the arrange
ment of the read/write heads: mis
alignment of the diske tte relative to 
these heads may cause between-the
head pinching, resulting in increased 
wear or even diskette failure . 

DataMaster's Megarnaster 2 elimi
nates this problem by driving two 
floppy disks simultaneously , wi th two 
read/write heads sandwiched between 
them. In this manner , two sides are 
constantly on line, providing lMB 
capacity. Simply swapping the two 
diskettes brings a second MB on line 
and, since the diske t tes are swapped 
and not flipped , they are completely 
compatible with conventional dual
sided drives. - Bob Hirshon 

DataMaster , 389 N Carmen Dr, 
Camarillo , CA 930 10. Circle 199 
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Enlarged view, sect. A , 
showing centering pin in 
locked position . 

Fig 1 The centering device consists of a spring-loaded pin added to the usual disk hub. Be
neath the hub, a spring-loaded metal plate, called the inertial disk , holds the p in in place, 
until it is released by the inertial action of the disk drive mechanism. 
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A Cookbook Approach 
To High-Speed Data Acquisition and 
Microprocessor Interfacing - Part l 

Ed Sliger 
lntersil, Inc. 

Cupertino, CA 

T he development of LSI and microprocessors (µPs) has 
helped the growth of digital data processing (DP) become 

explosive. DP has leaped far beyond its traditional number
crunching computational applications , into the real world 
where nearly all the processed data consists of physical 
parameters of an analog nature - pressure, temperature , 
velocity, light intensity and acceleration , to name but a few. 
In every instance, a data acquisition system (DAS) requires 
the conversion of the analog information into its digital 
equivalent. 

Data acquisition systems and the ability to interface them 
to µP-based systems are thus assuming key roles in the de
sign of many new products. As a result , many engineers , 
who in the past have had limited experience with analog cir
cuitry , are forced to come to grips with the characteristics 
of A/D and D/ A converters , S&H circuits , multiplexers and 
differential or operational amplifiers . 

There is nothing mysterious about these components and 
the ways in which they interface with one another or with a 
µP. Many of them are also available in LSI form. With a 
little care and some knowledge of their characteristics , a 
designer can turn a block diagram incorporating data acqui
sition system components and a µPinto a piece of hardware 
with relative ease. 

The fundamentals 
To the right are the basic building blocks which make up 
typical tada acquisition system (DAS). Starting with the in-

DATA ACQUISITION SYSTEM PROCESSOR ORIENTED SYSTEM 

1. ANALOG MULTIPLEXER 1. INTERFACE CIRCUITRY 
2. DIFFERENTIAL AMPLIFIER (PARALLEL INTERFACE 

(INSTRU MENTATION AMP) ELEMENT) 
3. SAMPLE AND HOLD 2. CONTROL LOGIC 
4. IRl~R ~PEED ADC! 3. ADDRESS DECO DE LOGIC 
5. TIMING AND CONTROL 

T T 1 
ANALOG 

SYSTEM 
DIGITAL 

GROUND GROUND 
POWER 
SUPPLY 

Data acquisition system consists of these basic building blocks. 
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put, an analog multiplexer directs the various channels of 
analog information to be digitized into the A/D converter. 
Before reaching the A/D converter, the analog inputs usually 
require some sort of signal conditioning. The second block 
in the DAS, the differential amplifier, performs this func
tion, which consists of summing a pair of analog inputs to
gether in a differential fashion - including electrically pro
grammable gain and filtering. The complexity of this block 
depends largely on the application and the types of inputs 
to be digitized. Once the input signal has been conditioned 
for the A/D converter, it must then pass through a sample
and-hold before it reaches the A/D converter input. 

The analog A/D converter is the heart of the DAS and its 
architecture depends solely on the throughput rate required. 
It uses successive approximation for high-speed data acqui
sition, or dual slope techniques for greater resolution and 
accuracy, when speed is not an important consideration. 
The last block, the timing and control section , determines 
the order in which the events take place. 

The successive approximation technique of A/D conver
sion is by far the most popular for microprocessor-compat
ible converters of relatively high speed and accuracy. It can 
convert data at speeds as fast as two µsat 12-bits resolution. 
But the nature of this technique requires that the analog in
put signal remain constant during the entire conversion 
process. For this reason, the device needs a S&H amplifier 
block to buffer the successive-approximation A/D convert
er in the DAS. 

ANALOG 
INPUTS 

MUX 
V-----,,.. ADDRESSING 

DIFFERENTIAL 
AMPLIFIER WITH 

PROGRAMMABLE GAIN 

TIMING & CONTROL 

ADC 

Block diagram of a high-speed data acquisition system. 



Today's more sophisticated microprocessor 
programs need more data storage capacity than you 
can get with your Intel development system or 
Motorola Exerciser. 

That's why we developed the MicroSupport™ 105 
10-Megabyte Data Storage Unit. 

The MicroSupport Mass Storage Unit dramatically 
extends the capabilities of your development system, 
gives you the features you 've been looking for and 
saves you a bundle. 

It combines the storage capabilities, reliability 
and speed of a Winchester Disk with the removability 
of a floppy disk. 

You get 10 megabytes of hard disk storage plus 
0.5 megabytes of floppy disk storage. 

Thats seven times more storage than with multiple 
floppies at a fraction of the cost. 

The MicroSupport Winchester Disk also improves 
your development system speed by responding up to 
20 times faster than conventional floppies. It's even 
three times faster than cartridge disks. 

Best of all , by using the most advanced design, 
the MicroSupport 105 Data Storage Unit is 50 times more 
rel iable than a cartridge disk. 

Speed . .. reliability ... capacity . . . they're all 
available in a compact, economic package. 

For about what you 'd pay for three floppy disk 
systems, you can add the MicroSupport 105 
10-Megabyte Data Storage Unit to extend your creativity 
and the usefulness of your Intel development system or 
Motorola Exerciser. 

If you want tomorrow's technology today for your 
system. call or write us today. 

Advant for MicroSupport™ by E-H. 

ADVARIT 
for 

MicroSupport TM 

by @® 
696 Trimble Road• San Jose. CA 95131 • ( 408) 946-9300 

Send me more information on the MicroSupport Add-On 
10-Megabyte Data Storage Unit. 

NAME ___________ TITLE _____ _ 

COMPANY _________________ _ 

ADDRESS·------------------

CITY _________ STATE ____ ZIP ___ _ 

PHONE ( ____ --------------

MicroSupport is a Trademark of E-H International. MicroSupport 
products are marketed worldwide by Advant Corporation. 
•Exerciser is a registered trademark of Motorola, Phoenix, Ariz. 
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FLEX CIRCUITS FOR 
DISK DRIVES, PRINTERS 

• Single and double-sided designs 
• Reduce assembly costs, inspection time 
• Reduce interconnect weight and volume 
• Improve wiring accuracy and circuit 

performance 
From design to volume production, quality 

flexible circuitry from Buckbee-Mears Company 

BUCKBEE-MEARS COMPANY bmc 
Precision Components Group 

NASHUA DIVISION 
100 NORTHEASTERN BLVD 

NASHUA. NEW HAMPSHIRE 03060 
(603 ) 883-5541 
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A TE SEMINAR/EXHIBIT 
Automated Testing for 

Electronics Manufacturing 
Proceedings 

Each Proceedings offers original technical papers by test
ing technology experts involved in management, manu
facture and application of automated testing for elec
tronics manufacturing. The January 1980 Proceedings 
include technical papers from the Test Instruments 
Conference. 

Volumes Available 

March 1978 
January 1978 
June 1978 
June 1979 
January 1980 
June 1980 

$15 
$15 
$15 
$15 
$30 
$55 

To place an order to request more information, write to 
ATE Proceedings, c/o Benwill Publishing Corp., 1050 
Commonwealth Avenue , Boston, MA 02215 or call 
(617) 232-5470. 
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CLOC K 

CONVERSION 
SIGNAL 
COMPLETE 

Block d iagram of a 12-b it successive approximation analog-to-digit 
converter. 

Successive approximation ADC operation 
Above is the block diagram of the successive approxima
tion ADC. The basic ADC loop consists of a successive
approximation register (SAR), a current output D/ A con
verter (DAC) and a comparator. To initiate a conversion, 
the "start conversion" input is pulsed and the conversion 
sequence begins. The SAR initially sets up a "O" and all 
"ls" on its outputs , equivalent to half-scale minus a least 
significant bit (LSB). Under unipolar operation , the initial 
setting of the SAR-outputs programs the DAC to half
scale minus an LSB and that value of current flows into the 
DAC. The condition of the input (less than or greater than 
half scale) determines comparator output polarity. On the 

COMPARATOR 
OUTPUT 
(I TO V CONVERTER) 

SCHOTTKY DIODES 
LI MIT OUTPUT SWIN G 

' DIGITAL 

+ S 

680!! 

560!! --J 
HYSTERESIS TO SUPPRESS 
OSC ILLATION DUE TO NOISE 

In t h is low cost, high-speed comparato r, t he Schot tky diodes lim it 
the output swing of the LM301 op amp, and t he 560 ohm and 1 
Megaohm resistors provide the hyste resis to su ppress osc illations due 
to noise. 
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Unibus" backplanes. These memories offer refresh cycling and can be 
f th~ PM-Sf1 L Memory Se~ies are mounted on a stable, rugged base that 

ment and ease oflnstallation and maintenance in any systems environment. 

.': Pless~y;s P~·S11. L ;.Series is designed to replace DEC's 
+ MS11 L. The 'PM-s·11 L and PM-S 11 L/F are available in 256, 

192, 128, and 64 Kbyte versions, with or without on-board parity 
controller. Variable switch settings allow starting and stopping 
on any 8 Kbyte boundary within the extended addressing range 
of Oto 4 Mbytes. LED indicators are included for visual display of 
parity error. 

The PM-S11 Lhasa cycle time of 500ns and read/write (R/W) 
access time of 385/235ns. Model PM-S11 L/F is configured for 
a cycle time of 425ns and R/W access time of 300/200ns for 
improved PDP-11 performance. 

Plessey's reputation for quality, service, delivery, competitive 
prices, and worldwide support has made us the largest inde
pendent producer of DEC-compatible equipment. All Plessey 
products withstand strict quality control procedures of the high
est commercial standards. Add-in memories are subjected to 
dynamic "burn-in" at elevated temperature, and inspected for 
error-free operation in the user's environment via bench tests 
and computer diagnostic procedures. 

•Registered trademark of Digital Equipment Corp. 

Waltham MA (617) 890-2654 • Dallas TX (214) 387-0229 • 

Plessey's product line includes add-in/add-on core and 
semiconductor memories; cartridge, disc pack, floppy, mag 
tape controllers and subsystems; microcomputer and minicom
puter systems; DEC-compatible software; and a wide variety of 
backplanes, expansion chassis and other accessories. All 
Plessey products include applicable hardware and software 
documentation, plus warranty with maintenance/installation 
options. 

Contact your nearest regional sales office for more information 
on the PM-S11 L Memory Series or any Plessey product. 

Plessey 
Peripheral 
Systems 

17466 Daimler Avenue 

Irvine, CA 92714 

(714) 540-9945 

TWX 910 595 1796 

Minneapolis MN (612) 881 -0190 • Santa Ana CA (714) 972-8966 
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arrival of the first clock pulse from the system clock, the 
resulting polarity signals the SAR to make a decision on the 
most sigificant bit (MSB). On the rising edge of the first 
clock pulse, the SAR programs the MSB to its final value, 
and at the same time sets the second bit to a logic low. This 

conversion, with the final digitized input latched at the 
outputs of the SAR. 

Before designing the ADC block, it is necessary to know 
the accuracy and throughput rate requirements of the DAS. 
These factors are partly a function of the requirements of 
the microprocessor-based system with which the DAS must 
interface. DAS accuracy directly specifies the resolution 
and accuracy of the ADC. However, the throughput rate 
only indirectly specifies the speed of the ADC. To calculate 
this value, subtract the settling times of all the blocks - be
ginning at the input up to the ADC from the input - from 
the inverse of the throughput rate of the DAS as a whole . 
For example, assume that the DAS rate equals 30 kilo
samples per second. If the multiplexer, differential ampli
fier, and sample and hold amplifier have a combined settling 
time of 8 microseconds, the ADC must convert each signal in 
25 µs or less to maintain the 30 kHz throughput rate . It 
turns out that system design involving 12 bits or less, with 
conversion times greater than 25 µs, is relatively easy. How
ever, as the conversion time drops below 20 µs, problems 
increase almost exponentially for many reasons. 

START 
CONVERSION 
INPUT 
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TO DAC INPUTS 

011 011 

21 2D 19 18 17 16 9 8 7 6 
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OUT PUT 

D 
NC 

DD 

CONVERSION 
COMPLETE 
SIGNAL 

2DD!l 

Successive appro ximation logic for a 12-bit A/D converter. 

step allows the SAR to make a decision on the second bit 
and set up for the third bit on the rising edge of the second 
clock pulse. The process continues in descending order until 
the operation programs the LSB. At that time, the "conver
sion complete" signal changes state to signify the end of 

Any system is only as fast as its slowest node. One of the 
slowest points in the DAS loop, the DAC output node, ap
pears at the comparator and the analog input joint. During 
the conversion, the SAR programs the DAC output current 
in an attempt to equalize the current flow through the input 
resistor by the time lhe conversion ends. While the succes
sive approximation process is taking place, the difference 
between the two currents (which varies in magnitude 
throughout the conversion) charges the nodal capacity at 
some rate to drive the output of the comparator at the 
proper polarity to signal the SAR. Due to lack of overdrive, 
the speed problem occurs when this current difference is 

All other Mag Tape Controllers for 
PDP-11/VAX-11 just became 

·~. ~. ~este~~~~:~;~~~!~~~~ 
• 1 • peripheral technology ... the industry's first dual-density single-board 
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mag tape controller for PDP-1 1' and V/\X-11 ' users. 

Aviv is the company that introduced the first mag tape controller for 
LSl-11 's~ .. as well as the first GCR mag tape systems for PDP-11/VAX-11 
and Nova/ECLIPSE:• Now, Aviv does it again with the new TFC.822 ... 
the industry's first dual density, mag tape controller on a single hex board 
for PDP-1 1/VAX-11 unibus computers. 
We didn't take out features ... we added them and still designed a smaller 
and more efficient controller. Features include: bit/slice technology; large 
FIFO data buffer; burst mode transfer; optional read/write of gapless tape 
and more. 
If you're a DEC user, Aviv's dual density, single board mag tape controller 
will enhance your total system. TFC-822 delivery is 30 days A .R.0 . 
Write or call Aviv for further information. 

Circle 23 on Reader Inquiry Card 

6 Cummings Park 
Woburn, Massachusetts 01801 
(617) 933-1165 

• ® Digital Equipment Corporation 
• • ® Data General Corporation 



Want high performance raster graphics? 
Sanders Associates' new Graphic 8 offers you up to 256 

simultaneous colors. High resolution. Dynamic operation with 
double-buffered refresh memory. .. 

Plus upward-instruction compatibility with the Sanders stroke 
refresh Graphic 7 and its color and 3D options. 
But there's more. 

Both display systems- Graphic 7 and Graphic 8 - bring you 
built-in test, FORTRAN support, remote or local operation, interfaces 
to most computers, and other important user-oriented features. 

Sanders' stroke refresh Graphic 7 and new raster Graphic 8 
display systems: they put the best of both worlds 
at your fingertips. For more information, write or SAlA 
phone Sanders Associates, Inc., Information Products 
Division, Daniel Webster Highway South, Nashua, SANDERS 
NH 03061. 603-885-5280. ASSOCIATES, INC. 

The Graphics People 
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very small and insufficient time is available before the next 
clock pulse for the nodal capacitance to charge to a voltage 
level sufficient to switch the comparator. Inadequate over
drive then results in a conversion error. 

A high-speed comparator and a high-current DAC can 
help eliminate this problem, which is common in below 20-
µs converters. One solution to the comparator loop prob
lem uses a very fast , low overdrive device of the LM361-
type , which typically switches in 14 ns, and provides a 
5-m V overdrive. A second and less costly solution involves 
a comparator scheme that uses an LM301 op amp in a feed
forward configuration with an LM3 l l comparator. When 
combined with a fast settling current output DAC, this 
circuit provides 12-bit A/D conversion at times as low as 
25 µs. 

Maintaining overall system accuracy 
Since the DAC subsystem block is the element in the entire 
DAS most responsible for maintaining overall system accur
acy, the block must not only be fast settling, but linear, 
monotonic and stable over its temperature range as well. 
Again, the type of DAC used depends on the DAS through
put requirements. For less than 25 µs conversion times, an 
LM361 high-speed comparator with a discrete high current 
DAC can be used. However , for conversion times slower 
than 25 µs, the system DAC can be easily implemented 
using a monolithic current output device of the Intersil ICL 
7112-type to provide 12-bit accuracy and resolution. Since 
on-board monolithic references generally offer very poor 
temperature stabilities, an external reference device, such as 
the very widely used temperature-compensated Zener diode 
must be added, plus an op amp for gain buffering. 

NOT JUST ANOTHER 
PRETTY IBM TO DEC 
INTERFACE. 
The Austron Model 8900 Card Set Gives 
You On-Line Interface Capabilities. 

The new Austron 8900 delivers on-line interlace 
capability between IBM System Channel and LSI -l l~ 
with data throughput at transfer rates up to one 
megabyte per second. Consisting of three Quad
height PC cards, and free software emulation 
package, the applications of the 8900 are limitless, 
including: IBM to DEC interface, High Speed 
Interface for Seismic and Graphic Systems, Polled 
Terminal Networks and more. 

The Austron 8900 delivers interface capability 
for under $3,000. • 

• (Quantities of 50 or more.) 

OAUSTRON 
Austron Data Systems 
1915 Kramer Lane, Austin, Texas 78758 (512) 836-3523. 

Supporting the A/D converter 
Two monolithic circuits, the Intersil 2504 successive ap
proximation register and the standard TTL 7400 quad
NAND gate provide all the necessary logic to support a 12-
bit A/D converter. NAND gates B, C and D form an oscilla
tor circuit which the SAR, with its signals of start (S) and 
conversion complete (CC), control. The start conversion in
put requires a positive pulse, buffered and inverted by gate 
A. On the positive transition of this pulse, gate C provides 
the CP input of the SAR with a positive transition. This 
change initializes the SAR by setting the CC output (con
version complete) signal to a logic one state and the bit 
outputs to a condition of zero and all ones ; the MSB is 
equal to zero. The RC delay between the ~utput of gate A 
and the input of gate C ensures that the S input will pos
sess the necessary set-up time before the rising edge of the 
start conversion pulse clocks the CP input. As soon as the 
start conversion input pulse returns to a logic low, the con
version begins . Once the conversion process starts , gates 
B, C, and D provide the SAR with a series of clock pulses 
at a frequency set by the clock timing capacitor. The hys
teresis effect of the 200 and 2K ohm resistors around gates 
C and D helps to provide a fast clean clock for the CP input. 

A serial form of the present conversion is also available 
at the serial data output (DO). When used with a delayed 
clock signal as a strobe, this output provides the user with a 
viable means of transmitting the digitized analog input signal 
over long distances using only three wires. 

Rate this article: circle 6L, 6M or 6H 
on Reader Inquiry Card. 
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Eureka! 
A ruggedized 
Minicomputer 

/ 

A Drop-able Mini 
A Militarized 16-Bit Minicomputer that~ 

DEC PDP-11 * Software and 1/0 Compatible 

Versatile and Tough 
Our SECS 2 (Severe Environment Computer System) 

does everything the DEC PDP-11/35 ,* or LSl-11 sixteen-bit 
minicomputer does. Only more. You see, it's ruggedized. 
Yet, it's still compatible with PDP-11 software, including the 
extended instruction set. Floating Point is standard, also. 

Saves Expensive Design Time 
Re-designing a commercial mini to withstand severe 

environments is an expensive proposition. So why try when 
we've already done it for you. SECS 2 offers true system 
flexibility with a number of support modules which provide 
core, RAM, PROM and EPROM memory, digital tape 
controller, 15538 bus interface, as well as standard serial 1/0. 

EmmsEsco 
Severe Environment Systems Company 
A Subsidiary of Electronic Memories & Magnetics Corporation 

20630 Plummer Street• P.O. Box 668 • Chatsworth, California 91311 
Telephone: (213) 998-9090 • Telex : 69-1404 · 

Meets MIL Specs 
SECS 2 meets MIL-E-5400, MIL-E-16400 and MIL-E-4158, 

making it perfect for rugged mini applications. SECS 2 is 
FAA certified and is already being used in an in-flight energy 
management system which is saving valuable fuel for major 
commercial airlines. 
Other SESCO Products 

We also have a complete line of ruggedized and commercial 
core and semiconductor memories; SECS 80, a severe 
environment version of the Intel 80/10A microcomputer; 
D-DAS, a digital data acquisition system for the 1553 bus; 
and SETS, a compact digital tape recorder with 
23-megabit capacity. 

"Trademark of D1g1tal Equipment Corporation 

When you're faced with 
a tough environment, 
"buy SESCO ... it works!" 
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DEC-Compatible Equipment: 
How To Select Vendors 

I 

I n 1970 DEC dropped the first mini
computer "Atom Bomb" of the 

ever escalating revolution - the 
PDP-11 - and almost single handedly 
created a new industry : the indepen
dent suppliers of minicomputer pe
ripherals. It was something new and 
different from the already-established 
suppliers of IBM and Univac plug 
compatibles for large main frames . 
Although those large buck operations 
were not ones that an entrepreneur 
with less than $50,000 could hope to 
penetrate , the burgeoning minicom
puter market , on the other hand, was 
ripe for the small start-up type of 
business . 

In the beginning, DEC was so busy 

Jack Olson 
Wespercorp (Western Peripherals Div.) 

Along with the bargains came the 
rip offs; and, along with viable suppliers 
came garage shop operations. Today, 
virtually any "state-of-the-art" device 
is being interfaced and offered by 
someone as an add-on to DEC comput
ers. All this activity spelled confusion. 

Vendor selection: a problem 
The problem for system integrators 
and users is one of what is available 
and where to get it. Proper product 
and vendor selection is important. 
How can you make these selections? 
Here are some ground rules to make 
a good selection. 

Since you will probably spend a 
lot with the firm you select, be 

The WP-919 Expansion Chassis 
is designed for DEC PDP-11 users who mount 

their controllers for tape and disk drives outside the computer. 

building computers that peripherals 
were all but ignored. From out of the 
woodwork came thousands of engi
neers, salesmen, programmers and uni
versity students with an equal number 
of brilliant ideas to enhance the PDP-11 
for solutions to a variety of real and 
imagined user problems. Of the busi
nesses launched, many were ill-con
ceived and under capitalized. 

Users were inundated with add-ons. 
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sure they supply you with answers 
to almost any questions before you 
decide. Remove the lcid gloves and 
ask some very pointed questions about 
their product and company. Insist on 
answers. You may not like some of 
them, but you'll be able to balance the 
good with the bad and probably head 
off any unpleasant surprises later on. 

Required information falls into two 
equally-important categories: the prod-

uct and company. The world's most 
advanced, best designed peripheral 
controller is of little use if its vendor 
lacks facilities or personnel to meet 
your requirements - or if he's out of 
business six months after you've com
mitted your system to his product. On 
the other hand, no matter how capable 
the company, if its controller won't do 
the job, your only consolation may be 
the knowledge that someone will 
always answer the phone when you 
call to un-load on him. 

The product 
Before choosing, consider perform
ance, reliability and maintainability. 
First, will the controller do the basic 
job function? You are trying to fit the 
peripheral to the application, not the 
other way around. 

Second, is it software transparent? 
Notice the key word is "transparent", 
not compatible. Here, I assume that the 
preference is for a device that emulates 
some DEC equivalent, and that the 
operating system requres no changes 
to run the device. Compatibility can 
mean a lot of things. A controller is 
compatible if it doesn't interfere with 
the operation of the CPU or other 
peripheral devices. It can also be 
"software compatible" if patches are 
required to the operating system, 
or even if the DEC device handlers 
have to be replaced by the controller 
vendors' drivers. Although this may be 
an acceptable condition for you, re
member that since DEC frequently 
updates its operating systems, this 
could obsolete your non-DEC handler. 
Consider the cost of supporting vendor 
software as the operating system 
is upgraded. 

Transparency, on the other hand , 
implies that the peripheral emulation 
to the DEC equivalent is so close that 



THEDSD440. 
TOTAL DEC® RX02 
COMPATIBILITY, 

AND MORE. 
The DSD 440 is the only alternative to the DEC RX02 that's 

100% software, hardware and media compatible with 
LSl-11, PDP®-11 and PDP-8 computers, including those 

with extended memory. It can be configured as an 
RX02 for DEC double density or IBM 3740 single 
density recording, or as an RX01 for backward oper
ating system compatibility. 

MORE 
A 512-byte hardware bootstrap is built into all 

PDP-11 and LSl-11 interfaces. It loads system software 
automatically from either single or double density 

diskettes. Extensive self-testing is DIP-switch select-
able with the " Hyperdiagnostics" that run without being 

connected to a computer. The low profile 5114-inch DSD440 
features write protection and diskette formatting. 

FASTER 
The optimized DSD 440 microcode increases system throughput 

when using the RT-11 foreground/background monitor. In partic
ular, the DSD 440 with an LSl-11 runs fill and empty buffer opera-

F~~sl2~;~aster than an RX02. qp~~ 

The DSD 440 is the RX02 com pat· ~ 
ible flexible disk system that combines 

high performance and advanced fea- EASTERN REGION SALES 

tures With fast delivery . . . at a lower price. Data Systems Design , Inc. 
51 Morgan Dr ive, Norwood, MA 02026 

For further information, call or write Data Tel : t6171 769.7620 TWX : 11o-336-0120 
Systems Design today. A data sheet and 
price list will be forwarded to you 
immediately. 
® Trademark of Digital Equ ipment Corporat ion 

WESTERN REGION SALES 
Dat a Systems Design, Inc. 

2560 Mission Col lege Blvd ., Suite 108 
Santa Clara, CA 95051 Tel : (408) 727-3163 

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



The 973 Cabinet replaces DEC's H960 
rack . The appearance is identical to 
DEC units. But knock-down construc

tion allows shipping in a small package 
size. Some of its features: AC power 
control/distribution, cooling fan; filter 
panels, custom logos, custom colors, 
fast delivery . 
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the DEC supplied software is incapable 
of detecting the difference. As the 
operating system is updated, the 
chances of rendering the controller un
usable is less as the degree of trans
parency becomes greater. 

Third, if it is a multiple device con
troller , like disk or tape, does it retain 
its transparency if you add additional 
devices? Those controllers that are 
transparent with a single device con
nected - but that require software 
patches if additional devices are used -
can be an unfortunate surprise at some 
later date when you try to expand your 
system. This is not necessarily a re
flection on the controller's quality or 
performance, since quite often the man
ufacturer must trade off some capabili
ties to meet his size or price goal. 

Fourth , what are the physical and 
electrical specs? Determine if it is 
imbedded or rack mounted, and power 
required and size. 

Fifth , what limitations does the 
controller have? This includes bus 
location, data rate , temperature, noise 
and number or range of devices. 

An example of this may be found in 
µP-based controllers, where the micra's 
speed combined with the subroutine 
length may cause certain functions to 
slow the CPU bus. If this happens 
occasionally, it has little effect ; how
ever , it could happen during a status 
request. Everytime the controller com
pletes a function , software requests 
status and the slow-down may become 
noticeable. Worse , the software may 
be looping on its own subroutine, con
tinually requesting status to test for a 
specific occurrence. If the controller 
micro has to handle the status subrou
tine, as well as format and output data, 
time lost could be significant. 

Another example is in very high 
data-rate devices , such as SMD disk 
controllers , where disk rate may be so 
high that the controller requires several 
drive revolutions just to write or read 
a single track. The resulting data rate 
slow-down could be a factor of three 
or four to one. A 1.2-Mbyte data rate 
3600-RPM disk is transformed into a 
0.3-Mbyte , 900-RPM drive. If you want 
storage capacity and not high data rate , 
that's okay . But , what if you are talking 
real time data? 

Sixth , are there any competitive per
formance benchmarks? If so , look at 
the results . You won't find unfavorable 
information , but it may show weak
nesses in other candidates' products. 
Since ben chmarks are sometimes tailor
ed to show particular advantages , do 

not select solely on benchmarks . 

Reliability and 
main taina bili ty 
Determine controller reliability. Get 
MTBFs or failure rate data, and find 
out how they were derived. As an ex
ample , let's assume that there are 8 ,418 
controllers in the field for 30 days or 
more and that there are eight hours/ 
day , 21.7 days/month (52 weeks x 5 
days -o- 12 months = 21.666), or opera
tion = 1,461,364 hours/month. For 
February, March and April, 1980, the 
average controllers per month returned 
for repair is 104.6. Assume 40% fail
ures are unreported. Thus there are 
174.3 failures per month. The total 
number hours (1 ,461 ,364) 7 Failures 
(174.3) = 8 ,384 hours/failure. Note 
that in this sample of easily derived 
and usable failure data analysis, the 
resultant 8384 hours/failure doesn't 
meet the exact definition of MTBF; 
however, it gives a workable reference 
for comparative purposes. 

Now, if the vendor has any field in
stalled base , he should have failure rate 
analysis that is usable for this purpose. 
Also , find out about in-house quality 
control procedures, including elevated 
temperature burn-in or extended time 
reliability runs . 

Next, ask about maintainability. 
(Murphy's Law states that "All con
trollers will ultimately fail and require 
service.") 

Determine what kind of service is 
offered. Do they have their own field 
service force? Or is it third party ser
vice? Or, none? If you're lucky , they 
have their own field service group with 
worldwide offices in every major city. 
Larger companies generally have their 
own field service organizations (some 
supplemented by third parties); smaller 
controller houses may use third parties 
exclusively with potential pitfalls . You 
may want to buy some service on a 
time and material basis only to find 
that the third party arrangement is for 
fixed price maintenance contracts . Or, 
you may find yourself on a low priority 
that puts you behind anyone having a 
fixed maintenance agreement. The 
third party group in your town may 
not be trained yet. Sure , they will be 
trained eventually. But that's no help 
now. If the vendor has his own field 
service organization or a combination 
arrangement , you can always get 
serviced. 

Examine documentation 
What level of documentation will you 
get? "Documentation" can mean any-



thing from a basic plug-it-in, tum-it-on 
instruction list to a detailed package in
cluding installation, theory of oper
ation , schematics, logics, flow charts, 
firmware and diagnostic listings. On 
one hand , you end up with barely 
enough information to connect the 
controller; on the other, information is 
detailed enough to maintain, field re
pair and possibly build your own con
troller. What's the reason? Rarely is it 
incompetence . It is generally due to 
shortsightedness or just plain "haven't 
got around to it yet". Remember , suf
ficient information about the controller 
can mean the difference between a main
tainable , operating piece of hardware 
and a very expensive "state-of-the-art" 
piece of junk. If it doesn't work and 
the vendor can't (or won't) support 
it, and there isn't enough information 
to have your own people do the job, 
then it makes little difference how ad
vanced the controller architecture is or 
how sophisticated the firmware or how 
little power it draws. 

Check the manuals for installation 
instructions, theory of operation (de
tailed?) , schematics, and firmware list
ings and flow charts. Can the manuals 
be used by themselves for maintaining 
and repairing the equipment? Do the 
manuals get the same kind of sustaining 
support as the controller, and is infor
mation supplied to users as controllers 
are revised and updated? 

What about the company? 
You are developing a long term busi
ness relationship ; The nature and phil
osophies of their company operations 
will indirectly reflect upon your own. 
Determine their reputation among 
users and competitors. Ask for custom
er references. Determine the level of 
vendor experience in the product line. 
The answers will indicate how he con
ducts his business - from his cus
tomers' viewpoint. 

Determine his financial condition. 
Insist on at least a brief written fi
nancial report on his latest completed 
quarter, check with his vendors, and 
get bank references. You don't want 
to get caught with a vendor who can't 
supply hardware beacuse he will be on 
credit-hold with his suppliers and can't 
correct his problem. Avoid the suppli
ers that may lose or dissolve their busi
ness because they lack staying power. 
This happens too often with garage 
shop operations. With new privately
held companies, check the backgrounds 
of company principals; a past record of 
failures or a rapid succession of com
pany changes could indicate where the 

new one is going. 
Although we could write a book on 

the subject of "The Philosophy of Pro
duct and Customer Support", a few 
questions may eliminate the more un
pleasant surprises. Envision your sys
tem at the end users site in Cape Ken
nedy getting ready to take data on the 
next shuttle launch. The tape controller 
goes down. Your disk system can ac
cumulate some data, but the tape sys
tem is required to get it all. A fran
tic service request to your controller 
vendor gets a response like: "Send it 

back to the factory and we will re
pair it. We don't have anybody to 
send." Or: "We use XYZ company for 
our service, but their Florida office 
hasn't been trained yet." Or, how 
about: "Return it to us for repair. For 
a little extra money, we will expedite 
it with a short tum around." 

I'm sure the language you will hear 
on the phone from this customer at 
NASA won't differ from a customer in 
Fargo, North Dakota who is using his 
system to monitor the milk output of 
dairy cows. In either case, you're the 

National offers complete 
PDP-11 Interface systems 
for your IEEE-488 Bus. 

Interface Hardware 
National Instruments is an instrumentation specialist in GPIB products. 
The GPIBll series of plug-in cards for your UNIBUS '" or Q-BUS'" 
handles all handshake protocols for controlling and moving data between 
multiple instruments on the GPIB. Performs talker, listener, controller, 
system controller and extended addressing functions. 
Companion Software 
We've developed complete software packages which can be edited to do 
what you want, in the language you want. Software is provided as 
MACRO source files for use with FORTRAN, BASIC or MACRO 
under the RT-11 r• and RSX-11'" operating systems. Optional software is 
available for UNIX r" operating systems. User level calling syntax is iden
tical for all interface cards. We provide full software consultation for all 
our systems. 
Off-the-shelf Delivery 
To provide the best service and quality, our products are available from 
stock and carry a one year warranty. 
Other Products 
We also offer the low-cost GPIB-100 Bus Extender and the GPIB-400 
Bus Tester. 
National Instruments provides complete GPIB Interface packa.ges with 
full support . For detailed information on products and accessories , 
contact: 

~7NATIONAL -,..-TRUMENTS 
8900 Shoal Creek Building Al17 Austin , Texas 78758 512/454-3526 
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DEC MEMORY 
64KB - $600 

128KB - $1200 
256KB - $2400 
512KB-$4800 

YOUR CHOICE, ONE PRICE 

• Q-BUS 
•UNIBUS 
• VAX 

TERMS: CASH IN ADVANCE; DELIVERY: 15 DAYS ARO 
OFFER GOOD THROUGH AUG. 30, 1980 

CALL BEA RAMOS 
1-800-53&-8510; IN CALIFORNIA (408) 736-6876 

NATIONAL SEMICONDUCTOR CORP. 

Circle 34 on Reader Inquiry Card 

Another Knock-Out from 
International Microsystems 

IM1010 
Universal PROM Programmer 

·Programs BIPOLAR PROMs, EP- • 4Kx8 RAM standard - 16Kx8 
ROMs, Single Chip Microcom- RAM or 32Kx8 RAM optional. 
puters, FPLA's, PGA's, PMUX's etc. • Personality Module to assure fu-

• Full editing capability. ture device capability. 
·Two serial interfaces standard for • Personality Modules may be 

terminals, development systems changed without affecting RAM 
and timeshare computers. data. 

•PROM Emulation capability to test Mainframe $2 ,095 .00 
and edit programs before commit- Modules $375-550.00. 
ting them to PROM's. CALL US TODAY 

•Multi -PROM Programs may be 
loaded into RAM and entire PROM 
sets programmed. 

IMI 
11 54 C Avenue 
Auburn , CA 95603 
916 885-7262 

Circle 35 on Reader Inquiry Card 
See Us at Wescon Booth # 2730 
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bad guy, and your firm's reputation will get around . To pro
tect your firm , ask questions now . What is their product 
support philosophy? Do they have a direct factory field 
service organization? Do you need a monthly maintenance 
arrangement to get service from him or his third party? Or 
is it available on a time and material basis? If you return the 
controller for repair, must you pay for an expedited return 
or is it offered as a complementary service? If loan control
lers are available, what's the price? What are the warranty 
terms? Is there a dedicated engineer or engineering group 
for continuing product support? If a software driver is 
supplied, does this support extend to it as well? 

DEC periodically updates its operating software and con
tinually introduces new CPU models in all its family lines. 
How do you keep your product from being obsoleted by 
these software revisions or new CPU models? Through sus
taining product support by your supplier and dissemination 
of update information . 

Training is a must 
If you assume service responsibility on someone else's pro
duct , your people must be trained on that product. Does 
the vendor offer training at his facility, at yours or at the 
end user's site? Is the training aimed at servicing or merely 
installing and operating? It's a good feeling , if you have your 
own service capability, to know you have a level of inde
pendence from your supplier should he not be able to 
support you . 

Check manufacturing rights 
Do you plan to use a lot of controllers? Maybe you wanted 
to design and build your own, but decided to buy a com
mercially available unit. Serveral manufacturers' arrange
ments provide controller manufacturing rights. So, even if 
you have no intention of building, the manufacturing rights 
may insulate you from a vendor business failure . 

After you get answers to these questions, carefully weigh 
and tailor them for your specific application. You should 
be able to score each prospective supplier. Then ask the last 
question : What's the price? 

Rate this article: circle 3L, 3M or 3H 
on Reader Inquiry Card. 

DEC (etc.)-Compatible Directory 
We want to publish DEC (etc.)-compatible equip
ment directories and listings of firms that manu
facture/ service compatible memory and peri
pherals for DEC, Data General, Intel, Motorola, 
IBM, Varian, Interdata and other computers. If your 
firm manufactures such computer-compatible 
products, this is an excellent opportunity to be 
listed in a directory that will reach 65,000 direct 
(173,000 total) readers - computer system 
designers and integrators throughout the industry . 
Our readers are active purchasers and specifiers 
of such products - more so than any other publi
cation in this field - and they want to hear about 
your products. Interested in helping our readers 
help you? Then turn to this issue's Speakout on 
page 21 and fill out our DEC (etc.)-compatible 
directory questionnaire. 





How To Select 
DEC-Compatible 

Analog 1/0 Boards 

C omputer users select compatible 
peripheral hardware from a differ

ent vendor for three reasons : (1) the 
manufacturer does not offer the desired 
peripheral , (2) high price and (3) long 
delivery times. DEC's leadership posi
tion has prompted several excellent per
ipheral add-on manufacturers to furnish 
a variety of DEC-compatible periph
erals. Some of these units are needed, 
but not available from DEC ; others 

Paul Severino 
Data Translation, Inc. 

Natick, MA 

outperform the comparable DEC unit. 
All are generally comparably priced 
and more readily available. However, if 
you're going the alternate vendor route, 
you must look at compatibility from 
the hardware and software side. 

Compatibility: a first look 
Compatibility can be described by an 
exact connector-for-connector replace
ment which is totally transparent to 

Fig 1 DEC-compatible analog interface board is by non-DEC vendor. 
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the system operating software . This 
enables the user to mix , match or re
place peripherals without modifying 
system operation or requiring a pro
gramming change. In other words, full 
hardware and software compatibility 
exists. 

Hardware compatibility = E+M 
For two peripherals to be hardware
compatible , they must be electrically 
and mechanically compatible. The units 
are electrically compatible when they 
comply with all bus protocols for both 
timing and loading, furnish I/O signals 
for user connections that are equiva
lent in loading and logic sense, and fur
nish equivalent analog inputs and out
puts relative to impedance levels , reso
lution and drive capability. 

Two mechanically-compatible pe
ripherals will share matching physical 
dimensions, along with identical I/O 
user connectors and pin outs. Further , 
location of adjustment controls will be 
similarly placed. Fig 1 illustrates 
two commercially available DEC-com
patible, microcomputer analog inter
face boards. Here the board having 
two-edge connectors (a high perform
ance analog input system) fully com
plies with DEC's "dual-height" format 
for LSI-11 and LSI-I I/23 systems. The 
board showing six-edge connectors is 
an analog I/O system in the DEC "hex
height" format for the PDP-I I . 

Software compatibility 
Peripherals configured to reside at the 
identical device address and to utilize 
the same interrupt vector address with
in a given computer system have met 
two requirements for software com
patibility . A third criterion is for inter
face structure equivalence, in which 
control, data and/or status bit func-



ANALOG INPUTS INDUSTRIAL LABORATORY 

#of Inputs Up to 64 Up to 16 

Vol tage Ranges 10mVto 10V 5V, 10V Typical 

Isolation ±250V Common Mode Voltage Not Requ ired 

Sample Rate Not Cr itical / 100 Samples/Sec. 50 KHz Typical 
Up to 200 KHz 

Resolution 12 Bits Typical 12 Bits Typical 
14 or 16 Bits Optional 14 or 16 Bits Opt ional 

ANALOG OUTPUTS 

# of Outputs 4 to 8 Typical 2 Typical 

Voltage Out. 10V 10V 

Current Loop Out. 4 to 20mA Not Requ ired 

Po int Plotter Control Not Required Yes 
(Z Ax is) 

Table 1 Typical analog 1/0 specifications for industrial and laboratory applications. 

tions are identical between compared 
peripherals. Note that, in part, software 
compatibility relies upon hardware 
configuration. 

Getting specific 
With regard to DEC-compatible analog 
I/O boards , in certain areas, DEC com
patibility is readily defined and abso
lutely required for proper system oper
ation. This is especially true for mass 
storage peripherals - floppy disks, hard 
disks and magnetic tape drives - when 
utilizing DEC-standard RT-11 or RSX-
11 software. The user of one of these 
storage peripherals is usually building a 
DEC-based system which he would like 
to run under standard DEC Operating 
System software. A growing trend finds 
many users obtaining non-DEC add-ons 
for these systems at lower cost, with 
shorter delivery and, often, with per
formance capabilities not available 
from DEC-manufactured products . For 
Operating System software to run un
modified , only 100% DEC-compati
bility will do. Thus , the vendor of the 
floppy disk subsystem, given as an ex
ample , must fully comply with all 
DEC hardware and software standards. 

demands of innumerable real world 
applications, each imposing its own 
demands on accuracy, sampling rate, 
signal characteristics and many other 
parameters. Fortunately, broad cate
gorization is possible . 

DEC-compatible analog 1/0 boards 
serve in two basic technical areas: lab/ 
scientific applications and industrial 
process control systems. Table 1 lists 
the performance specs required within 
the two application areas and illustrates 
the difference in requirements. 

Table 1 emphasizes this contrast by 
noting that while lab applications 
typically require high sampling rates -
even to the point of using DMA for en
hanced throughput capability, process 
control applications typically address 
low-speed , low-level measurements 
within harsh operating environments. 

In contrast to the lab , industrial en
vironments typically challenge the ana
log measurement system with large po-

ADV11 -A ANALOG INPUT SYSTEM 

# of Analog Inputs 

Input Ranges 

Resolution 

Sample Rate 

Board Size 

tentially-damaging electrical noise sig
nals . The measurement system must 
reject and withstand these interference 
signals while accurately conditioning 
the outputs of low level transducers, 
such as strain gages and thermocouples . 
This requires effective isolation tech
niques for high common mode voltage 
rejection along with low-noise amplifi
er design . 

The need for analog and digital 
peripherals places an additional prod
uct development burden on the main
frame manufacturer (and even more so 
when the accessory device is analog). 
User needs for peripherals are, in fact, 
so diverse that no single manufacturer 
would conceivably endeavor to fill 
them. 

How DEC supports the LSl-11 
One of industry's most popular 16-bit 
µCs , DEC's LSI-I I, is utilized in both 
lab computer systems and industrial 
process control systems. Despite this, 
the depth of DEC-built , analog inter
face products runs suprisingly shallow. 
In large part, this is because a digi ta! 
computer company must broaden its 
design and manufacturing capabilities 
to encompass the demands that attend 
the building of analog products . These 
demands require the addition of ana
log expertise at all levels of design, 
manufacturing and test, in terms of 
personnel, techniques and equipment. 

DEC's analog interface product of
fering for the LSI-11 Q-BUS consists 
of the ADVI I-A analog input board 
and the AAVll-A analog output 
board. Listed in Table 2, the specs for 
these devices impose severe limitations 
on the user . 

A prime example of this is in the 
area of sampling rates. While the 

16 Channels Single Ended 

10.24V (- 5 .12V to +5.12V) 

12 Bits 

25KHz Plus Software Overhead 

Quad Size (8.430 X 10.457) 

When the user performs data ac
quisition via an analog input sub-sys
tem , a new set of needs can emerge. 
While still wishing to run on standard 
DEC Operating System software, the 
user may find that his required data 
acquisition performance is not avail
able from a standard DEC product. 
Key specification differences may focus 
upon speed, resolution, dynamic range 
and high voltage isolation capability, 
to name but a few. Other such capa
bilities may include software program
mable gain and on-card DMA. 

AAV11 -A ANALOG OUTPUT SYSTEM 

The need for these assorted per
formance capabilities springs from the 

# of Analog Inputs 

Voltage Output Ranges 

Drive Capability 

Rise & Settl ing Time 
to 0.1% 

Board Si ze 

4 
·±2.56V, ±5,12V, ±10.24V 
0 to 5.12V, 0 to 10.24V 

±6mA Per Channel 

4µsec 

Quad Size (8.430 X 10.457) 

Table 2 Key parameters for DEC analog boards for LSl -11 systems. 
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Fig 2 This d iagram of enhanced, non-DEC analog subsystem shows A / D control and st atus 
register (A / D CSR ). 
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ADV 11-A can execute 25 ,000 samples 
per second , the device is a programmed 
1/0 interface. This imposes a software 
penalty on the device-to-memory data 
transfer, which considerably reduces 
the effective throughput rate. 

This is easily shown by assuming 
that the software overhead adds say , 
20 µS to each sample . The effective 
sampling rate now decreases to 15 ,000 
per second . From the Nyquist sampling 
theory , the highest frequency that 
could be sampled would be a mere 
7.SKHz. Generally, the samples are 
taken at much higher rates than 
double the sampled-frequency period, 
so the limitation is very severe indeed . 

Compare this to a commercially 
available, enhanced-performance out
side-vendor equivalent system having 
on-card DMA. The enhanced unit per
forms device-to-memory data transfers 
at a 125 kHz rates. This unit performs 
12-bit conversions at 125 kHz rate, 
and is available with 14- and 16-bit 
A/D converters with proportionately 
longer conversion times . The resolu
tion and speed options are simply not 
available from DEC. Further, the en
hanced analog input board manufac
tured by the non-DEC vendor is most 
favorably priced and is fully Q-BUS 
compatible. 

If anything, the preceding example 
highlights the fact that we live in an 
age of specialist~ , where peripheral 
manufacturers are carving a niche . 
They are enhancing the capabilities of 
existing computer systems and giving 
users increased functional versatility . 
But the user must still assure himself 
that operational compatibility exists . 

Key to DEC compatibility 
All DEC LSI-11 Series interface boards 
are built around a control and status 
register (CSR) format. Fig 2 illustrates 
the location interconnection of the 
CSR in a DEC-compatible DMA-en
hanced analog input board. Here, the 
CSR monitors data conversion status 
while enabling either internal program 
or external interrupt commands to ini
tiate channel selection and the onset 
of conversion. The CSR is formatted 
so that certain of its functional bits 
have the specific location in the regis
ter in order to achieve a standard inter
face structure capable of utilizing the 
LSI-11 instruction set. This minimizes 
software overhead by enabling effi
cient software routines to handle pe
ripheral device service request. 

Table 3 lists the CSR bit format of 
the DEC Model ADV! 1-A analog-to
digital converter (ADC) sub-system, 
while Table 4 presents the same infor-



Real-time? 

e ~~IB~'ii' D~@r 
1Sl ~l(~'ii ~[Ml _aJ 

Don't let an operating system 
get in the way. 

Some real-time programmers rely on 
a standard operating system to run their 
appl ication . And they pay the price of an 
inflexible system that performs protocols 
someone else might need, but they don't. 

Other real-time programmers write 
their own executive. And they pay the price 
of writ ing it (and rewriting it, and rewriting it). 

There is a speedier alternative: 
polyFORTH !f-4 polyFORTH is ideal for 
process control or data acquisition appli
cations because it eliminates the need for a 

FORTH.Inc .• 

separate operating system or executive. Yet 
polyFORTH is a high-level , interactive, 
multiprogrammed, multi-user language, 
with full editor and assembler capabilities. 

So, you ask: "How can it run 
without an operating system?" 

For the full story, you 'll have to call 
us. But in a word : Fast. 

For information, call: 

213/372 -8493 

2309 Pacific Coast Highway 
Hermosa Beach, Cal ifornia 90254 

(213) 372-8493 

TWX 910-344-6408 (FORTH INC HMBH) 

Circle 37 on Reader Inquiry Card 
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15 14 13 12 

ERR 
Not Used 

ERR 
INT ENA 

CSR BIT FUNCTIONS 

BIT 

15 

14 

13-12 

11-8 

7 

6 

5 

4 

3 

2 

0 

11 10 09 08 07 06 05 04 03 02 01 00 

II 
MSB LSB Done Ex Not AD Start 

Int ENA Start ID Maint Used 

MUX Address A/D 
ENA ENA 

CLK 
R/W Done Start 

ENA 

DESCRIPTION 

A/D Error (Read/Write) - The A/D Error bit rnay be programmed or cleared and is cleared by asserting 
BINIT L. it is set by any of the following conditions : 

1. Attempting an external or clock start during the transition interval. 

2. Attempting any start during a conversion in progress. 

3. Failing to read the result of a previous conversion before the end of the current conversion . 

Error Interrupt Enable (Read/Write) - When set, enables a program interrupt upon an error condition 
(A/D Error) . Interrupt is generated whenever bits 14 and 15 are set, regardless of which was set first . 

Not used. 

Multiplexer Address (Read/Wri te) - Contain the number of the current analog input channel being 
addressed. 

A/D Done (Read) - Set at the completion of a conversion when the data buffer is updated . Cleared when 
the data buffer is read and by asserting BINIT L. if enabled, interrupts are requested simultaneously by 
both 7 and 15; bit 7 has the higher priority . 

Done Interrupt Enable (Read/Write) - When set, enables a program interrupt at the completion of a 
convers ion (A/D Done). Interrupt is generated when bit 7 and bit 6 are both set, regardless of sequence. 

Clock Start Enable (Read/Write) - When set , enables conversions to be initiated by an overflow from the 
clock option . 

External Start Enable (Read/Write) - When set, enables conversions to be initiated by an external signal 
or through a Schmitt trigger from the clock option . 

ID Enable (Read/Write) - When set, causes bit 12 of the data buffer register to ·be loaded to a 1 at the 
end of any conversion . 

Maintenance (Read/Write) - Loads, when set, all bits are of the converted data output equal to multi
plexer address LSI (bit-8) at the completion of the next conversion . Cleared by asserting BINIT L. Used 
for all Os and all 1 s ; tests of A/D convers ion logic. 

Not used. 

A/D Start (Read/Write) - initiates a conversion when set. Cleared at the completion of the conversion by 
asserting BINIT L . 

T able 3 CSR bit format for D EC ADV11-A 

mation for the enhanced-performance 
non-DEC analog input system; the lat
ter unit is the Model DT2782 which is 
manufactured by Data Translation, Inc. 

The expanded capabilities of the 
DEC-compatible sub-system are evi
denced by a comparison between 
Tables 3 and 4. The CSR bit assign
ments show that the enhanced per
formance DEC-compatible analog input 
system is , in fact , a super set of the 
ADVIi-A. 

The performance differences be
tween sub-systems demands that other 
differences exist. However, compatibil
ity suffers little , because along with 
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the addition of a DMA interface, the 
enhanced performance unit has a CSR 
which contains many of the ADVI 1-A 
CSR bit functions. Those bits which 
are not contained within the non-DEC 
system CSR relate to maintenance 
rather than functional operations. 
While , for example , maintenance bits 
and the ID enable bit have been re
placed by DMA-related bits in the non
DEC system , the functional operation 
and compatibility remain unmodified. 

DEC system compatibility 
DEC systems have been supplied with 
high level language subroutines to al-

low the data acquisition functions to be 
controlled with FORTRAN or BASIC, 
utilizing calls to the subroutine . For 
example, an A/D conversion can be ac
complished by using a FORTRAN call
able subroutine titled IADS. This sub
routine will input an A/D sample and 
store it into a memory location. Thus, 
if a user is writing a FORTRAN pro
gram he can utilize the set of FOR
TRAN callable subroutines for his data 
acquisition portion and many of the 
enhanced features and added specifica
tions will become transparent. An ex
ample of this will be a user who re
quires a 14-bit resolution A/D convert-



10 intelligent hard disc and LSl-11 DISC CONTROLLER, 
magnetic tape controllers Model DO 100, interfaces 2.5, 5, 10 
offer LSl-11: 11/2, 11/23, ••• or 20 MB cartridge and fixed platter 
and PDP-11* single quad slot drives in combinations to 80 MB 
compatibility with up to 60% power saving. • RKV-11/RK05* emulator• handles front load (2315) and/or 

Only DILOG (Distributed Logic Corporation) exclusive top load (5440) drives• automatic power fail/power down 
automated design, common proprietary architecture and media protection • RT-11/RSX-11 compatible. 
sophisticated bipolar µPs give you • all single board quad NEW LSl-11 EMULATING MASS STORAGE 
size products requiring no external power or chassis . . . CONTROLLER, Model DO 202. Cost effective interface of 
just a cable to connect the drive ... you don 't need anything two 8 and/or 14-inch Winchesters, SMD or CMD hard disc 
else • high reliability • automated self-test including data drives without changing controller .. . 8 to 300 MB capacity 
base protect feature and indicator. And at cost savings of • RP emulator• automatic media flaw compensation. 
50% or more. PDP-11 MAGNETIC TAPE CONTROLLER, Model 

LSl-11 MAGNETIC TAPE CONTROLLER, Model DU 120, emulates TM-11 and has same features as Model 
DO 120, interfaces 4 industry standard reel-to-reel drives DO 120 (LSI unit)• software compatible with RT-11 , RSX-11 , 
• emulates TM11 * • handles 7 and/or 9 track NAZI drives RSTS, IAS and MUMPS. 
to 112.5 ips • selectable DEC or IBM byte order formatting NEW PDP-11 MAGNETIC TAPE COUPLER, Model 
• data error checking • RT-11/RSX-11 *compatible DU 130, offers features of Model DO 130 (LSI unit) • RT-11 , 
• extended addressing to 128K words. RSX-11, RSTS, IAS and MUMPS software compatible. 

LSl-11 MAGNETIC TAPE COUPLER, Model DO PDP-11 DISC CONTROLLER, Model DU 100 includes 
130, interfaces dual density (NAZI/PE) formatted drives features of Model DO 100 (LSI unit) • RT-11 , RSX-11 , RSTS, 
• emulates TM11 • handles up to eight 9 track 800/1600 IAS and MUMPS compatible• emulates RK-11 . 
bpi industry standard drives at speeds from 12.5to125 ips NEW PDP-11 EMULATING MASS STORAGE 
• " streamer" mode capability • software or switch selec- CONTROLLER, Model DU 202, offers same features as 
table density• RT-11/RSX-11 software compatibility. Model DO 202 (LSI unit). 

LSl-11 MASS STORAGE DISC CONTROLLER, ....,-,-.. --..- Write or call for detailed product performance 
Model DO 200, interfaces any two SMD flat cable interB,· - · information, OEM quantity pricing, stock to 30 day 
face compatible hard disc drives for up to 500 MB .. ~----e · :m delivery or warranty data on these DEC 11 
on-line storage • mix or match compatible compatible products . . . or several soon to be 
Winchester, SMD or CMD • variable sector ""' announced new DILOG products. 
size • automatic media flaw compensation Distributed Logic Corp., 12800-G Garden 
with bad sector flagging • optimized logical Grove Blvd., Garden Grove, CA 92643 
to physical unit mapping • implements Phone (714) 534-8950 
Winchester fixed head option. Telex: 681399 DI LOG GGVE 

NEW LSl-11 SHUGART SA4000 
WINCHESTER DISC CONTROLLER, 
Model DO 201 , emulates DEC RK* 
• runs drivers under RT-11 and 
RSX-11M* systems 
• compatible 
with 14.5 MB SA4004 or 29 MB 
SA4008 drives • automatic 
media flaw compensation. 

"Trademark Digital Equipment Corp . 
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CSR BIT ASSIGNMENTS 

15 14 13 12 

Error I 
Extended 

Error 
INT 
ENA 

Address 

CSR BIT DEFINITIONS 

BIT NAME 

15 ERROR 
Read/Conditional 
Write 

14 ERROR INT ENA R/W 

13-12 EXTENDED 
ADDRESS 
R/W 

11-8 MUX CHAN 
R/W 

7 A / D DONE 
Read Only 

6 DONE INT ENA R/W 

5 

4 

3 

RTC ENA R/W 

TIME OUT ERROR 

INCREMENT MODE 
ENABLE R/ W 

BURST MODE 

11 10 9 8 

MUX 
Channel 
Address 

FUNCTION 

When set indicates that one of the 
following A/D errors occurred : 

i) A/D was triggered while MUX 
was settling. 

ii) A/D was triggered during a 
conversion 

7 

Done 

iii) A new conversion was completed, 
before the previous conversion was 
read . 

When set will allow the setting of bit 
15 to generate an interrupt request. 

These bits from the upper two bits of 
the DMA address register to allow 
DMA transfers over the complete 18 
bit address space. These bits will be 
incremented if the address overflows 
out of 16 bits, thus DMA transfers 
across 32K boundaries can be ac
complished. Bit 12 appears as address 
line 16 and bit 13 appears as address 
line 17 

These bits select one of 16 SE (or 
8 DI) analog channe ls from which 
data is to be taken . 

This bit is set when an A/D 
conversion is completed . 

When set will allow the settling of 
A/D DONE (in NON-DMA mode) 
to generate an interrupt request . 
If the board is operating with DMA, 
then this bit allows the completion of 
the DMA transfer to generate an inter
rupt request. 

When set allows a high-to -low tra nsi 
tion on the RTC INL line to initiate 
an A/D conversion 

When set, ind icates that non-existant 
memory was address by the DMA 
logic, and that the DMA process 
was abo rted. 

When set enables increment mode 
operation, when cleared disables 
increment mode operation 

When set allows the A/D to retrigger 
itself after every conversion during 
a DMA transfer, thus running out its 
max. speed . When cleared will dis-
able the free running mode under DMA 

Table 4 CSR bit assignments for enhanced product with OMA interface . 
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6 5 4 3 2 0 

INC Start 

ATC Mode DMA 
ENA ENA ENA 

Done Time Burst 
INT Out Mode 
ENA Error ENA 

SET BY CLEAR ED B Y 

Occurence of any of the Program Control and IN IT 
three error conditions 
or program control 

Program Control 

Program Control 

Program Control 

Completion of A/D 

Program Control 

Program Control 

When non-existant 
memory is 
addressed during a 
DMA transfer 

Program Control 

Program Control 

Program Control and IN IT 

Program Control and IN IT 

Program Control 

This bit can only be cleared 
by reading the A/D data 
buffer . Th is bit is also reset 
by INIT. 

Program Control and IN IT 

Program Control , IN IT, and 
if a Bus Timeout error occurs 
during a DMA transfer. 

When the lower byte of the 
CSR is written to, and by 
INIT. 

Program control, IN IT, or 
if a Bus Timeout Error occurs. 

Program control, INIT, or 
where Bus Timeout Error 
occurs . 



Grow with the MSC 3805 
DEC compatible 128KB add-in 
expansion memory This high density, 
single-board semiconductor add-in memory 
system extends the capabihty of any DEC 
PDP-11® computer utilizing full hex-wide 
UNIBUS™ or modified UNIBUS slots 

On-board parity with CSR The MSC 
3605 provides an on-board standard parity 
Control Status Register (CSR), and can 
provide system parity generation and 
checking. It is expandable in 32KB incre
ments to 128KB, with or without parity 

Design versatility The MSC 3605 is 
selectable between standard and modified 
UNIBUS interfaces. On-board DIP switches 

allow the user to quickly set up starting 
address and storage capacity on !KW 
boundaries. 

Reliability, quick delivery Low power 
consumption and fewer components 
contribute to the high MTBF (over 40,000 
hours) inherent in the MSC 3605. Dehvery 
time is usually within seven working days. 

For additional information on the MSC 3605 
and our other 41 Monohthic Systems Corp. 
products, please contact us at 14 Inverness * ~$f~~~~ ~~'.~:~

1

~~:1~~:::.'.:0'0 
~ UNIBUS 1s a trademark of D1g1tal Equipment Corp 

Extending the limits of infbrmation. 

DEC PDP-11 compatible memory 

MSC Regional Sales Offices : Eastern Region 110 I ·B9 State Road, Princeton, NJ 08540. 16091921 2240. Central Region 7200 East Dry Creek Road, Suite FB203, Englewood, CO 80112, 
13031773· 1060. Western Region 49 South Baldwin, Suite D, Sierra Madre, CA 91024, 12131351·8717 
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• 50% more data storage. 
• 50% increased data transfer rate. and 
• 20% faster seek times I 
• is software transparent to all DEC Operating 

Systems. Diagnostics, and Drivers. 
• is fully media compatible 
• is 11/70 Cachebus. Unibus. or 0-bus compatible 

Our subsystems are industry proven. high quality 
CDC. disc drWes and Emulex controllers. Also offere-d are 
high performance, reliable magnetic tape subsystems. 
OZ I 1 ·s. DH I 1 ·s. high speed MOS memories. printers, and 
other hardware. Call or write us for your hardware 
requirements. 

• DEC, POP/I I are registered trademarks of 
Digital Equi~nt Corporatk>n. 

COMPARE OUR PRICES 
OUR MODEL 

DM06 (300MBJ Sl9,950 
DM06/70 (300MBJ S2 l ,700 
DM02 (BOMBJ s 12.950 
DM03/70 (BOMBJ s 14,700 
DM-300 (300MBJ s 12.950 
OM-BO (BOMBJ s 7,950 
DM-77 (1251PSJ s 10.995 
DM-45 (751PSJ s 9.995 

DEC 
RJP06 (200MB) S44,000 
RWP06 (200MB) S44.000 
RJM02 {BOMB) S24.000 
RWM03 (BOMBJ S25.000 
RP06 (200MBJ S34,000 
RM02 (BOMB) s 1 B.000 
TJU77 (1251PSJ S2B.OOO 
TJU45 (751PS) S23.000 

Pnntronix Printers 
DMP 300-300LPM (Unibus controller included) SS.980 
DMP 600-600LPM {Unibus controller included) S7.980 

Ox sys(ft'RS ~ ~xpanded or media comp;ni~ versK>ns of 
standard DEC RP06/RM02 disc subsystems and 
TU77/TU45 magnetic ta~ subsyscems.. These subsystems 
are IO<>'li compacit>er- with all DEC softwar~. dlclQnostKs. 

-~ 

ADVANCED---

DIGITAL 
----PRODUCTS 

1584 TnmeSL • Sanlliego.CA 92121 
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er. He cannot obtain this product 
from DEC , however , an external ven
dor may have a 14-bit A/ D converter 
which is compatible to the DEC sys
tem and a set of FORTRAN callable 
subroutines which would allow the 
user to utilize the same FORTRAN 
software that he would use with a 
standard DEC product. Thus, it be
comes obvious that the FORTRAN 
subroutines can mask out the incom-

SUBROUTINES FUNCTION 

In summary ... 

Like many other real world problems , 
the problem of data acquisition re
quires a variety of products to allow 
the end user to connect to an almost 
infinite variety of real world signals. It 
is much more important in this case to 
be able to acquire the proper data at 
the proper throughput rate with the 
necessary accuracy, so that either the 

IADS 
RTS 

SETR 

HIST 

Single A/ D conversion 

IDIR 

IDOR 

DRS 

DINP 

IDAC 
CLRD 
DIS 
DXY 
SDIS 
FSH 
KBCD2B 
KB2BCD 
LWAIT 
INT16 
FLT16 

Real-time sampling of A/ D converter at up to 125KHz 

Set Real Time Clock rate and mode of operation 

Schmitt Trigger 2 driven real-time sampling of histogram 
time-data or memory locations 

Reading of a Digital Input channel or memory location 

Loading of a Digital Output channel or memory location 

Real -time sampling of Digital Input channels or memory 
locations, clock-driven or event-driven 

Clock-driven Digital Input polling and event latency 
measurements 

Loading or reading an Analog Output channel 
Scaling display data 
Continuous display of data 
Continuous display of XY data pairs 
Stop real-time data display 
Display data once 
Convert 16 bit BCD to INTEGER*2 
Convert INTEGER*2 to BCD 
Wait for event to occur 
Convert REAL *4 into unsigned 16 bit integer 
Convert unsigned 16 bit integer into REAL *4 

Table 5 High-level ianguage subroutine calls . 

patibilities which exist in the hard
ware and still allow a user to take ad
vantage of the enhanced features of 
these peripherals . 

Table 5 shows a list of FORTRAN 
callable subroutines which are avail
able for the DEC RTI I FORTRAN 
operating system . This library of sub
routines contains exactly compatible 
calls that are utilized on a DEC library 
of subroutines, however , it provides 
enhanced performance features since 
the hardware that it will run on also 
provides enhanced performance fea
tures above the standard DEC peri
pheral offerings . 

computer-controlled experiment will 
be meaningful or the process can be 
controlled within proper limitation . 
Complete compatibility with DEC 
products in this area will not allow the 
end user to obtain this performance. 
Consequently , partial DEC compati
bility is available , and use of higher 
level languages can lessen the impact 
and effort required by the user to ac
count for the incompatibilities. 

Rate this article: circle 2L, 2M or 
2H on Reader Inquiry Card. 

Get Published 
Getting material -such as a Designers' Notebook circuit or subroutine - published, adds visibility when 
it comes to your raise time, or for your portfolio. A resume isn 't enough. Help us help you. 

And in case you have a nifty circuit or unique routine sitting in your files (most EEs have several), why 
not send it along? All we ask is that you enclose schematics or block diagrams, computer printout or flow 
chart, detailed captions and- most important - a one to three page description. Address it: Designers' 
Notebook Editor, DIGITAL DESIGN, Benwill Publishing Corp., 1050 Commonwealth Ave., Boston, MA 
02215. 
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Letters 
Continued from page 8 

TMS9900 Overlooked 

Dear Editor: 

I do agree with the article, "Foreign 
Intrigue and Satellite Spying Invade 
Silicon Gulch" (March, pgg. 22-26). 
The IEEE is wrong in abetting the 
transfer of high technology to China. 

On another vein, it's hard to imag
ine that you completely overlooked 
the Texas Instruments' line of 
TMS9900 boards in the single-board 
computers special report. TI has one 
of the most expandable and com
plete lines of SBCs now available. 

Louis Muller 
Servo Corp. 
Hicksville, NY 

Random Number Generator 

Dear Editor : 

The article "A True Random Number 
Generator" (March 1980), apparently 
contains some errors and misconcep
tions. The statement is made in the 
article that pseudo-random sequences 
have the drawback that they are not 
truly random and that they repeat. 
Certainly this statement is true , how
ever, it is not a drawback. Good 
pseudo-random number generators gen
erally have extremely long periods and 
will provide sequences which are ap
parently random. 

The method of generating random 
numbers presented in the article is 
questionable as to its randomness. 
There is a fairly good body of ma
terial which supports the fa.ct that 
sequences generated by random means 
do not necessarily produce random se
quences. For a discussion of this, I 
refer the author to D. E Knuth's 
"The Art of Computer Programming, 
Volume 2." 

An important feature of random 
number generators also seems to be 
lacking in the au th or's method. In 
order for a random number generator 
to be useful in a generic sense, it is 
desirable to provide for reproduci
bility . This feature is provided for in 
most pseudo-random routines by allow
ing the programmer to set the initial 
seed value . This feature allows for 
the checking or debugging of com
puter simulations and other such pro
grams which require random numbers . 

T . S. Berman 
MTS Electronic Subsystems 



We're the company build
ing a business by building the 
industry's preferred stock of 
software-transparent, micro
programmed controllers for 
DEC cpu's. 

Now we're broadening our 
offerings for mag tape users 

Our two new tape controllers 
give us the industry's broadest line 
of software transparent controlle rs 
forLSl-11 , PDP -11 and PDP-11 / 70 
users. 

For all you 
mag tape users. 

Ne\Vstock 
offering in 

even further. Two new con
trollers that make it easy to 
c limb aboard the LSl-11 Obus 
and PDP -1 1 /70 Cache bus. 
And a brand new discount 
schedule, the most aggressive 
in the industry. 

You're probably familiar 
with our TC11 controller, intro
duced at last year's NCC. It's the 
proven dual-density controller 
that puts virtually any tape trans
port on the PDP-11 Unibus. 

Now we put you on the LSl -
11 Obus, too, with our new 
TC01 . It's the first and only fully
embedded dual-density control
ler for use with LSl-11 , 11 / 2 and 
11 / 23 cpu's. 

It's fully compatible with 

DEC. 
DEC's TU10 / TM11 tape sub
systems. And it gives you the 
option of NRZ or PE format at all 
speeds up to 75 ips. 

We've got a new offering for 
6250 bpi tape users, too. Our 
TC70 controller puts you on 
DEC's PDP-11 /70 Cache bus to 
meet your high density GCR 
storage needs. It functionally 
emulates the TWU45 / TWU77 
tape subsystems from DEC. 

Fact of the matter, it makes 
no difference which DEC series 
11 cpu you're using, or what 
storage device. We support 59 

Circle 44 on Reader Inquiry Card 

different drives. Including 14-
inch Winchester and SMD class 
disks. And we're adding more all 
the time. 

You might say we're 
bullish on DEC. Ask your 
peripheral salesman. Chances 
are he'll tell you we're blue 
chip. After al l, we make his job 
that much easier. 

And ask us about our 
new discount schedule. And 
for your copy of our Buyer's 
Guide. Call or write today. 
Emulex Corporation, 2001 East 
Deere Ave
nue, Santa 
Ana, CA 
92705. (71 4) 
557-7580. EMULEX 
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Phill ip Begich 
Emu/ex Corp., Santa Ana, CA 

Buying DEC 
Add-On Subsystems? 

Consider Service 

Why buy third party controller and storage peripherals 
for expansion of DEC computer system capacity? 

Lower cost, quicker delivery, wider range of product selec-
tion , more compact packaging and better performance -
these and other reasons account for the widespread practice . 
But when a user considers adding third party controllers 
and storage peripherals , he should carefully examine a num
ber of other concerns. 

Other factors ... 
Controllers must be software compatible in terms of both 
operating system and diagnostics software to avoid becom
ing a slave to operating system drivers and sole source sup
pliers. They should work with virtually all makes of disk 
and tape drives to guarantee future product flexibility. 
They should not be general purpose in nature but should be 
designed specifically for a particular computer system (e.g., 
an LSl-11 is different from a PDP-11, a PDP-11/70 and a 
V AX-11 /780) to obtain the most cost-effective product 
possible . 

But perhaps the most important consideration the user 
should examine is whether he can get service for his com
plete computer system - including the third party storage 
subsystems - after it's installed . DEC, like most other com
puter manufacturers, will not provide service for non-DEC 
equipment that is attached to the system. And all too often , 
when a customer attempts to get service from a peripheral 
manufacturer or a controller maker , there's a lot of finger 
pointing as to the responsibility for that service. In the past, 
the customer has usually been the one who suffered. 

A trend? 
Today that's not true , and our case may be a precursor of 
future change. Can a peripheral manufacturer and control
ler company jointly arrange to provide service for third
party add-on equipment - and in many cases, even for the 
DEC computer system to which they're attached? We feel 
it can. With the agreement between us and Control Data 
Corp. (announced at NCC), Co.ntrol Data's Engineering 
Services Organization provides nationwide maintenance ser
vice contracts covering most Control Data disk and tape 
peripheral equipment and Emulex controllers installed on 
PDP-11 and LSI-11 computers. Coverage includes our SCOl, 
SCll and SC70 large disk controllers and the TCOl and 
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TCl 1 tape controllers; CDC's MMD, CMD, SMD and 
FMD Series disk drives and tension arm tape transports; 
and in selected cities, DEC's PDP-11 /04 through PDP-11/70 . 

The last element is an important one because in addition 
to coverage of the third party storage subsystem, the agree
ment also provides that service contracts can include entire 
PDP-11 based systems, including CPU, memory and options . 
This whole-system coverage is available initially in 12 cities: 
Albuquerque, Boston , New York , Philadelphia, Washington , 
D .C., Atlanta, Dallas, Chicago, Denver, San Francisco, Los 
Angeles and Minneapolis . 

Flexibility essential 
Service may be purchased on a local, regional or national 
basis and it typically provides on-call service availability 
during particular periods plus defined preventive mainten
ance periods. Spare parts stocking/replacement for all equip
ment included in a service agreement will be handled by 
CDC on a local basis, with regional parts depot backup and 
further support from their world distribution center (St. 
Paul, MN). In the areas where mainframe service is provided, 
CDC stocks DEC parts and has its DEC specialists . 

What about costs? Typical costs for an eight-hour, five
day service contract on a CDC9762 disk drive with an SCI 1 
controller (identical to a DEC RJM02) is about $210/mo. 
A CDC97 66 disk drive with an SC70 controller (comparable 
to a DEC RWP06 subsystem , but with an extra 75-MB 
capacity) costs about $310/mo. 

The future 
Whether or not many other peripheral makers and controller 
firms , or other manufacturers in a similar situation , will go 
the route we've selected is not certain. However , in view of 
the need for reliable service for third-party add-on equip
ment , the outlook seems positive. 

Want more information on the maintenance service con
tracts? Then write to Emu/ex Corp., at 2001 East Deere 
Ave. in Santa Ana, CA (714/557-7580) or call Control 
Data's Worldwide Communications Center (800/328-3980). 

Rate this article: circle 1 L, 1 Mor 1 H 
on Reader Inquiry Card. 



Let your LSl-11*break 
the -~ rrier 

With our Bank-Switching family 
In LOCAL mode our memory is functionally just 
like DEC memory. But when you run out of 
memory space you're not lost. Add an inex
pensive Bank-Switch Controller (BSC-256) and 
you can go to two megabytes. Add another 
and go to four megabytes. 
So don't get boxed in with other brands of 
LSl-11 * memory. Break free. Join the family: 
RMA-032 32K by 16 bit RAM. $990 

On-board refresh (Single qty.) 
RMS-016 16K by 16 bit ROM. $300 

(Intel 2716) (Single qty.) 
BSC-256 The Bank-Switch $300 

Controller (Single qty.) 

Substantial quantity discounts are available. The 
RMA-032 is a/so available without memory chips for $450 
(single quantity). For a free copy of our Bank-Switching 
manual, call or write on your company letterhead. 

Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
(415) 493-5544 

*Registered trademark of Digital Equipment Corporation 

~~ 

DIGITAL PATHWAYS 
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Roger Hagard 
Texas Instruments, Dallas, TX 

Designers' Guide To Magnetic 
Bubble Memory Systems 

S ince 1967 when the concept of magnetic bubble mem
ories was first introduced by Bell Labs, the develop

ment and practical application has gone through several 
phases. The initial concept was that data could be stored in 
the form of cylindrical magnetic domains (magnetic bub
bles) existing in a magnetic epitaxial film deposited on a 
nonmagnetic substrate . The presence of a magnetic bubble 
represents a digital "l" and the absence represents a digital 
" O". Because the diameter of the magnetic bubble is so 
small, as little as two microns in today's devices, a very 
large amount of data can be stored in a very small area. 
This was one of the driving forces behind the rapid develop
ment of commercial magnetic bubble memory (MBM) prod
ucts. Others included the potentially very low cost per bit 
and the inherent reliability of solid state technology . Since 
those early days, practical ways to create (or generate) mag
netic bubbles, to move them in shift-register fashion through 

CPU 

Function 
timing 

generator 
TIB0954 

Bubble 
memory 

controller 
TIB0903 

Power supply 1-----------
monitor 

CPU 

FTG 

PSM 

+12V 
- 12V 

CPU 

FTG 

PSM 

CPU 

FTG 

BMC 
PSM 

CPU 

FTG 

BMC 
PSM 

BCD 
TIB0804 

BCD 
TIB0804 

+5V -12V 

RFD 
TIB0864 

+5V - 12V 

WFD 
TIB0884 

the magnetic epitaxial layer, and to detect their presence or 
absence in order to ' read data out of the memory have been 
achieved . Much research was done to determine the best 
materials to use for the magnetic film and substrate, and 
several different architectures (the physical arrangements 
of the elements of a MBM chip necessary to generate, store 
and detect magnetic bubbles) were developed. 

Today there are several different MBM products on the 
market , all of which have a magnetic garnet film grown 
epitaxially on a non-magnetic substrate . The architectures, 
however , vary considerably . The first bubble memory chips 
used a single serial shift-register architecture , but this had 
two basic problems. One is that a single defect in the shift
register chain (formed by depositing chevron-shaped patterns 
above the epitaxial film) results in a bad chip. This causes 
low processing yields and higher costs. The other problem 
is that data just entered must circulate through the entire 

+5V GND 

+5V 
+ BMC Coil Det 

X A _ 'Vl/lr__,f-----t 

FTG 
sense amp 
TIB0834 

DOA 

+5V 

GND 
+12V 

A Data 
1---------~w..... 

Rep 
1---------+-~v11-.-

GND 

TIB1000 MBM 
(512 x 2) 

Redun 
Rep .----__,f----· 
Redun 
Swap 

A Data 
1---------+--'VV1re B Swap 

+12V 

A 
1---------+--'Wl.-e B Gen 

+5V 
BMC 

+ 

T 

BCD - Bipolar coi l driver 
DOA - Diffused diode array 
RFD - Read function driver 
WFD - Wr ite function driver 
FTG - Function timing 

generator 
BMC - Bubbl e memory 

controller 
PSM - Power supply monitor 

This simplified block diagram of the 256-K/512-K/1-Mbit bubble memory 
system uses the first family of interface circuits. 
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Watkins-Johnson's ADATE® 
Functional Tester Family 

Offers ••• 
DIGITAL ANALOG/RF RF/MICROWAVE 

ADATE 1500 ADATE 1510 ADATE 1520 
16-256 CHANNELS, 20 MHz 
Factory/ Depot Support 

16-256 CHANNELS, DC-300 MHz 
Factory/ Depot Support 

16-256 CHANNELS, DC-40 GHz 
Factory/ Depot Support 

ADATE 1300 ADATE 1310 ADATE 1320 
16-128 CHANNELS, 20 MHz 
Intermediate Support 

16-128 CHANNELS, DC-300 MHz 
Intermediate Support 

16-128 CHANNELS, DC-40 GHz 
Intermediate Support 

TECHNOLOGY TRANSFER 
from Factory to Field. 

The applications program you develop on any one of 
our test systems is software compatible with the rest of 
our entire family of test systems. 

This eliminates the cost of generating a program 
several times and, also, allows you to utilize the best 
hardware at each site to accomplish specific tasks. 
THREE GREAT SERIES or TESTERS FOR 
THREE TOUGH APPLICATIONS. 

Our automatic test systems are used worldwide in 
the production test and field mainte
nance of digital, analog, hybrid and RF 
assemblies. 

We build three basic series. 
The ADATE 1500 series for factory 

and depot-level testing. 
The ADATE 1300 series for factory 

ADATE 1375 

and intermediate-level testing. 
And our newest, the ADATE 1375 portable test set, 

for field and organizational-level testing. 
All feature built-in diagnostics and inexpensive 

interface adapters. 

PUT OUR TESTERS TO THE TEST. 
You'll like the results 
With simple programming, complete software 

compatibility and ease of operation, our test systems 
help where it really counts. 

With your budgetl 
For detailed specifications and 

application notes, contact the W-J Field 
Sales Office nearest you or phone Test 
Systems Applications Engineering in Palo 
Alto, Calif. at (415) 493-4141, ext. 2424. 

rJr\ Wescon/~ 
\..K..I See us at booth 204/206. 

PORTABLE TEST SET 
128 CHANNELS, 20 MHz 
F1eld/ Orgamzabonal Support 

WATKINS -JOHNSON 

Watklns..Johnson - U.S.A.: • Callfornla, San Jose (406) 262-1 411 ; El Segundo (213) 640-1960 •Georgia , Atlan ta (404) 456-9907 • District of Columbia , Gaithersburg, MD (301 ) 946-
7550 •Massachusetts, Lexing ton [617) 661-1560 •Ohio, Fai rborn [513) 426-6303 •Pennsylvania, Haverford [215) 696-5654 •Texas, Dallas (21 4) 234-5396 •United Kingdom: Ded
worth Rd .. Oakley Green, Windsor. Berkshire SL4 4LH •Tel : Windsor 69241 • Cable : WJUKW-WIN DSOR • Te lex : 647576 •Germany, Federal Republic of: Manzingerweg 7, 6000 
Muenchen 60 • Tel : (069) 636011 • Cable : WJDBM-MUENCHEN • Telex: 529401 • Italy: Piazza G. Marconi, 25 00144 Roma-EUR• Tel: 59 45 54 • Cable. WJROM-1•Telex: 61 2276 

Circle 47 on Reader Inquiry Card 

AUGUST 1980 Digital Design 63 



shift-register chain before it can be read , which causes slow 
access to the data stored. 

As bubble memory technology continued to evolve , new 
architectures were developed which had some definite ad
vantages over the original single loop design . The first of 
these was a major-minor loop design used by Texas Instru
ments in its 92-kbit bubble memory . In this device data are 
generated in a major loop, serially shifted to align with the 
ends of a series of minor loops and then transferred for 
storage to the minor loops. The result is much shorter ac
cess time because the bubbles circulate through a much 
shorter loop before they are det;.ected . The next improve
ment was aimed at achieving a higher speed device. A larger 
256-kbit bubble memory chip , also from Texas Instruments , 
has two banks of minor loops with separate tracks for writ
ing and reading data . Pages of data are separated into odd 
and even bits for storage and then during a read operation, 
the bits are merged to form the original page of data . This 
design has a data transfer rate that is twice that of the orig
inal major-minor loop design. 

More recently , Texas Instruments has announced I-meg
abit drives and two controller interface circuits. Tl's prod
uct has a short access time, a high data rate and a great sys
tems' expansion capability (a maximum of 32 channels can 
be operated in parallel producing a burst rate of 16 Mbytes 
per second). 

The basic operation of today's magnetic bubble mem
ories and their support and interface circuits is presented in 
this, the first of a four-part series on MBM systems. Part two 
explains the hardware interfacing of a bubble memory sys
tem to a µP or host CPU including sample circuits , types of 
operation and expansion capabilities. Part three examines 
software interfacing to microprocessors with specific discus-

sions about the sequence of operations in a bubble memory 
system which includes flowcharts and corresponding assem
bly language code for some of the more important com
mands. Part four takes a look at PC board MBM subsystems, 
their primary features including a block diagram discussion, 
interfacing details and some applications. 

Description of 1 Mbit MBM 
The TIBIOOO is a 1,122 ,852-bit, single-chip magnetic bubble 
memory. Nonvolatile data storage is in the form of cylin
drical magnetic domains (magnetic bubbles) in an epitaxial 
film deposited on a garnet substrate . Wrapped around the 
chip are two orthagonal coils which produce a rotating mag
netic field. The rotating field causes propagation of the 
magnetic bubbles in a shift-register fashion along a path de
termined by chevron-shaped permalloy patterns which are 
deposited on an oxide layer over aluminum-copper control 
elements. A permanent-magnet structure sandwiches the 
chip and the field coil assembly provides the static field 
necessary to retain data when power is removed . This whole 
assembly is then encased in a magnetic shield to prevent ex
ternal fields from interfering with the operation of the chip. 

The block replicate architecture of this new 1-Mbit MBM 
from TI has some interesting features. The chip has separate 
write and read tracks and the ability to transfer an entire 
page of data into or out of the minor loops in one opera
tion. This improves the single page cycle time considerably . 
The memory is divided in to two sections with 512 kbi ts per 
section and each loop contains 2049 bits . Twenty-six of the 
300 loops are allowed to be defective which increases proc
essing yields and reduces manufacturing costs. Of course, 
additional circuitry is required to keep track of which loops 
are defective and to control the chip's operation so that 

IT SUPER 



data is neither written into or read out of defective loops. 
The chip has dedicated loops which contain a map of the 
defective or redundant minor loops so that redundancy 
handling becomes transparent to the user . There are then 
274 minor loops remaining for data storage , of which 18 
are available for use in error correction. This leaves 256 
minor loops so that with error correction a page of data 
consists of 256 bits. If error correction is not used , 272 
loops are available for data storage and the remaining 
two loops store odd parity bits for the 272-bit page . 

The area occupied by this chip is only 149 ,000 square 
mils which is less than one square centimeter. This results in 
the greatest bit density for any commerical MBM product ; 
more than twice that of any other product. The cell size of 
8 by 8 microns and a bubble diameter of only 2 microns 
was made possible by a truly planar process in which new 
limits of projection lithography have been reached . The 
small area of the chip significantly reduces manufacturing 
cost since a major factor in the cost of large capacity bub
ble memory chips is the garnet substrate - a smaller chip 
area means lower cost. Another important advancement in 
chip architecture is found in the TIBIOOO. This is the new 
double-period gate which moves the magnetic bubbles twice 
as far for each rotation of the magnetic field as in previous 
designs. In other words, when a bubble is moving under a 
double-period gate , it moves the same distance in one pe
riod of the field cycle that it would normally move in two 
periods of the field cycle. When these double-period gates 
are used in the write track , they allow data bits to be gen
erated every field cycle. When these new gates are used in 
both the write and read tracks , the high speed of previous 
designs is achieved without the need to separate data into 
odd and even banks of minor loops. 

The one megabit MBM has many features of the pre
vious devices , including page swap and page replication of 
data. A primary difference in the operation of the chip re
sults from using the new double-period gate in the write 
and read tracks. There is some space between the minor 
loops. Normally , this would cause an empty bit position 
to occur between every data bit entered in the write track 
or produced in the read track during page replication. 
However , the double-period gate effectively closes the nor
mally present data gap between minor loops. During a write 
operation data bits are generated on every field cycle until a 
page of data has been generated and shifted by the double
period gates to align with the respective minor loops. Then 
a current pulse applied to the swap gates exchanges the old 
data in the top bit position to occur between every data bit 
entered in the write track or produced in the read track 
during page replication. However, the double-period gate 
effectively closes the normally present data gap between 
minor loops . During a write operation data bits are gener
ated on every field cycle until a page of data has been gen
erated and shifted by the double-period gates to align with 
the respective minor loops. Then a current pulse applied to 
the swap gates exchanges the old data in the top bit posi
tion of the minor loops with the new data in the write 
track. During subsequent field cycles, the old data in the 
write track is shifted to a guard rail and destroyed. During a 
read operation , a page of data is replicated (i .e., duplicated) 
and transferred from the bottom bit position of the minor 
loops to the read track. With double-period gates used in the 
read track, the page of data moves twice as far as it nor
mally would for each cycle of the rotating magnetic field. 
The bubbles then pass under a detector element which is 
part of a balanced bridge circuit. Two legs of this bridge 

WIDE. SUPER FAST. 
Introducing the new 54-inch intelligent plotter. 
A viable, compact alternative to fla1bed and 

bel1bed plotter applications. 
Just lool~ at this incred ib le plotter worl~horse. Speeds of J 5 IPS o n a xis, 

50 IPS diagonally. Incredibly quiet, smooth operation tho n l~s to a 
unique servo-motor system driven by two 16-bit m icro -p rocessors. 

Plus, sophisticated features li l~e 
user controlled win- ..... .,.lli!i;~ 
dowing, pause/ return, 
electronic margin limits, 
and a built-in adopter 
for J6" plots. 

This remorl~oble plotter 
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PRINTRONIX +TEKTRONIX 
the perfect match! 

Now Tektronix Graphic CRT's can be happily wedded 
to your Printronix printer/plotter - P150, P300 or P600. 
TAILOG's effic ient little matchmaker, 
the Graphics Adapter Board - GAB for short - plugs right 
into the spare card slot in your Printronix unit. In seconds 
you'll get hard copies of the images from one or two 

Tektronix Graphic CAT's while 
reta ining all the Printronix normal 
printing/plotting functions. And 
GAB's special switch-selectable 

mode reduces the image size to 
fit on 81/2' x 11" paper - for a 
beautiful reflection of their 
love's affection! 
Contact your Printronix/TRILOG 
distributor or call TR/LOG direct 
at (714) 549-4079. 
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Are Discovering 

Our over 138,000 direct and pass-along readers who 
read Digital Design include industry 's leading designers 
and design managers . Do they know something you 
don 't ? They do if you don't subscribe to Digital Design. 
So, if you're not a subscriber , start now. Discover what 
more and more engineers are discovering in application 
articles ranging from µCs and µP memories to instrumen
tation to computer printers - that what you will learn 
will not only help you select products but will also save 
you breadboarding, debugging design and programming 
time . And it doesn't cost you a cent. If you're actively 
involved in design or managing, you can get a free sub
scription . To send for a qualification card, write to -

1050 Commonwealth Ave., Boston, MA 02215 

(617) 232-5470 
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consist of two arrays of interconnected permalloy patterns 
connected externally to constant current sinks which are 
part of the sense amplifier. The current sinks complete 
the blanced bridge circuit and when a bubble passes under 
one leg of the detector element, the bridge is unbalanced 
and presents a small change in voltage to the sense amplifier. 
Before bubbles can pass under the second leg of the detec
tor element, a guard rail placed between the two legs of the 
detector destroys the bubbles. The result is that common 
mode bubble signals are cancelled and are not amplified by 
the sense amplifier. 

To complete the transfer of data from the bubbl<! mem
ory to the host system, the output of the sense amplifier is 
connected to a data corrector/formatter (DCF) circuit. The . 
bits of data are serially shifted from the sense amplifier to 
the OCR for data buffering, redundancy handling, and, if 
desired, error correction. Redundancy handling is performed 
as data is being written and read. The redundancy RAM , 
which is internal to the DCF, is synchronized with the serial 
bit stream that is shifted to or from the bubble memory. 
During a write operation, zeros are inserted in the data 
stream for those loops or bit positions which are considered 
defective according to the redundancy map stored in the 
RAM. Then , during a read operation, these zeros are re
moved from the bit stream by gating the data into the DCF 's 
huffer register according to the redundancy map. 

The access time for the new 1-Mbit chip is the time it 
takes to write or read the first data bit to or from the bub
ble memory. This consists of the time it takes for a desired 
page of data in the minor loops to reach either the swap or 
replicate gates plus the delay time associated with the write 
or read track. For the TIBl 000 with an initial specification 
of l 00 kHz for the field frequency, the average access time 
is 11.2 ms , and when the design goal of 200 kHz is reached, 
the time will be reduced to half or 5.6 ms. 

The data transfer rate for a bubble memory is determined 
by the number of bits per page, the frequency of the rotat
ing magnetic field and the number of field cycles required 
to transfer a page of data into or out of the device. For the 
TIBl 000 the average data rate per 512 kbit section or 
channel is 80 kbits/sec with error correction. When the two 
channels are operated in parallel, the data rate is 160 kbits/s; 
and if error correction is not used, the average data rate in
creases to 171 kbits/s. These data rates are normally slower 
than that for the host system. The DCF circuit, however, 
double buffers data between the host system and the bub
ble memory which allows the interface between the DCF 
and the host to be totally asynchronous. This interface can 
consequently be operated up to a 4 MHz burst data rate. 

In summary , the architecture of today's magnetic bubble 
memories is becoming very sophisticated and the operation 
of the MBM devices is consequently becoming more com
plex. The need to make bubble memories easier to use, 
whether the memory consists of a single device or an ex
panded system, has been answered by the development of 
custom interface and support circuits. These. integrated de
vices free the designer from the need to become intimately 
familiar with the electrical and magnetic properties of bub
ble memories which allows more time to concentrate on the 
systems aspect of the application. This is evident not only 
in the standard interfacing provided for µPs, but also in 
such features as transparent handling of redundancy and 
error correction. 

Rate this article: circle 4L, 4M or 4H 
on Reader Inquiry Card. 
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If you've taken a shine to Shugart, 
you're in luck. 

Specifying Shugart means you're also 
specifying Remex. We're your alternate 
source for fast, volume delivery. 

Remex single and dual-headed drives, 
single or double density, are physically 
and electrically compatible to Shugart 
SA850R/851R units. So you can switch over 
to Remex without re-design. 

Our drives are also available packaged 
two drives to a Remex subsystem, in the 
head/density combination you specify and 
with their own de power supply. The 
subsystem includes rack-mountable guide 
rails. Just slide it into your system, plug it in 
and go. Even your operating manuals 

remain unchanged. 
What's more, Remex has solved 

the dual-head media wear problem for 
good with a new, improved head and 
carriage assembly. 

So remember this: If the Shugart fits , 
Remex fits, too. 

Call today for more details or to get your 
order rolling. Ex-Cell-O Corporation, Remex 
Division, 1733 East Alton Street, Irvine, CA 
92713. (714) 957-0039 TWX: 910-595-1715 

Ex-Cell-O Corporation 
REMEX DIVISION 
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New Products 
IBM PLUG-COMPATIBLE CON-
TROLLER. This controller is plug-to
plug interchangeable with the IBM 
3274-1 C controller, interfacing with 
both MDS Trivex and IBM display 
stations and printers within the same 
cluster. The basic controller will oper
ate eight devices; unit may be expanded 
to 32 devices through the addition of 

adapters in increments of eight. A pro· 
gram diskette provides ability to con
figure the cluster for initial require
ments and later change those require
ments based on future needs. Resident 
diagnostic programs are designed for 
immediate fault isolation, supplying 
information on all devices connected 
to the controller and controller-channel 
communications. MDS Trivex, Inc, 
3180 Red Hill Ave, Costa Mesa, CA 
92626. Circle 217 

DEC-COMPATIBLE CONTROLLERS 
Two of these disk controllers(FLEX-02 
and WINC-01) are designed for LSI-11, 
-11/2, -11/23 based systems. The third , 
(STORM-02) is for the PDP-11/04 thru 
PDP-11/60 series. The WINC-01 con
troller provides attachment of a 14 in., 
low-cost Winchester type disk drive to 
the DEC LSI-11 Q-Bus. The FLEX-02 
has a single, dual-width controller card 
which plugs directly into an LSI-11 
backplane and accommodates either 
single or double sided floppy disk 
drives. STORM-02 provides attachment 
of up to four ( 4) 80 MB storage module 
drives to the PDP-11 Unibus. STORM-
02 provides emulation of the RM02 
offering both software and media com
patibility. Advanced Electronics 
Design, Inc, PO Box 61779 , 440 
Potrero Ave, Sunnyvale, CA 94086 

Circle 156 
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COMPACT MODEM CARD. Designed 
for switched network 300 bps full du
plex operation, Model VS300P is reg
istered for direct-connect under FCC 
Rules, Part 68. Modem is fully com
patible with Bell 103 and 113. All 
circuitry is contained on a 5

11 
by 

6.35" printed circuit board, which 
occupies less than 42 inches of space. 
The VS300P has the capability of pulse 
dialing with the dial-out pin and dial 

tone detector. Modem also has force 
answer capability. Diagnostics include 
Local Test which connects the trans
mitter to the receiver, switches the re
ceiver to the transmitter frequency, 
and busies out the line, isolating it 
from the transmitter and receiver. 
Model VS300P, $200 (100). Delivery 
60 days ARO. Racal-Vadic, Inc, 222 
Caspian Dr, Sunnyvale , CA 94086 . 
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MULTIBUS EXTENDER SPEEDS 
DEBUG WORK. The ZX-957 MULTI
BUS Extender Card plugs into the end 
of an SBC-604/ 614 Card Cage creating 
an extra slot outside the bus. The 
MULTIBUS card under scrutiny is 
then plugged into this new slot thereby 

eliminating the obstruction caused by 
the card cage. Every test point on that 
board can then be easily & quickly 
reached with probes. Available from 
stock , $45 ea . Zendex Corp., 6398 
Dougherty Rd ., Dublin , CA 94566. 

Circle 129 

8048 SINGLE-BOARD µC. Based on 
the industry-standard 8048 single-chip 
µC, Concept-48 comes equipped with 
CPU, 28-position tactile feed back key
board, seven-digit LCD display, ROM
based monitor, serial 1/0 port, and pro
gramming/debug capabilities. Two 
models are available: Model 6942 in
cludes 2 KB of user program memory, 
and contains a serial 1/0 interface for 
upload and download of programs be
tween Concept-48 and any computer 
with an RS232 or a 20 mA current 
loop; Model 6941 is a minimum sys
tem containing 256 bytes of external 
RAM and 256 bytes of user program 
memory. Model 6942, $995; Model 
6941 , $69 5. Intersil, Inc, 107 1 0 N 
Tantau Ave, Cupertino, CA 95014. 
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GLARE-CUTTING FILM SCREENS. 
Two film accessories to cut room glare 
and help ensure privacy for computer 
terminal readouts are now available; 
Panel Film selectively filters ambient 
room light, enhancing the CRT image 
by reducing glare; Formed Light Con
trol Film has, in addition, a horizontal 

"microlouver" construction which 
limits the vertical angle from which 
the face of the terminal screen can be 
read. Glare reduction by both films, 
says the manufacturer, is equivalent to 
that of a 14-inch top hood on the ter
minal. Besides providing glare-red uc
tion and privacy functions, the films 
are shatterproof and abrasion resistant. 
They may be cleaned with ordinary 
household solvents or detergents. Four 
standard diagonal-measure sizes are 
available: five, nine, 12 and 15 inches. 
Panel Film , $11.65 to $23.55, depend
ing on size and quantity ; Formed Light 
Control Film, $15.75 to $43.15. 3M, 
Dept DR80-3, Box 33600, St. Paul, 
MN 55133. Circle 127 



SMD CONTROLLER. This Storage 
Module Drive (SMD) Controller emu
lates DEC's RK61 l Controller, which 
interfaces to DEC's RK07 SMD, and 

operates under RT-11 and RSX-1 lM 
operating systems. Up to four 80 MB 
drives can be daisy-chained on the 
unit. A 2 kB bipolar buffer eliminates 
the possibility of data late errors and 
permits the controller to be assigned a 
low bus priority level. Internal self-test 
with appropriate LED displays is a 
standard feature. Error Correcting Code 
(ECC) logic is provided: 32-bit ECC 
for data (allowing correction for a 
single 11-bit error burst) and 16-bit 
Cyclic Redundancy Check (CRC) for 
header error detection. Model S03/B, 
$5 400. Delivery 30 days ARO. Data
ram Corp , Princeton-Hightstown Rd, 
Cranbury, NJ 08512. Circle 138 

SLIM-LINE DISKETTE SYSTEM. This 
intelligent flexible disk system provides 
up to 3.2 MB of data in a space only 
5-1 /4 " high. It incorporates an RFS 
48 10 master drive with an on-board 
µP-based controller /formatter, a mini
m um-electronics RFS 4820 slave drive, 
and a DC power supply, all housed in 
a rack mountable chassis measuring 
19" wide, 5.22

11 
high and 21.32" deep. 

Performance features include: multiple 
sector data transfer; fully automatic 
disk initialization; automatic diskette
to-diskette copy; and automatic den
sity switching, allowing the drive to 
read single or double density diskettes 

interchangeably without manual adjust
ment. Remex 48 Subsystem, $1997 
(small OEM quantities). Delivery 90 
days ARO. Ex-Cell-O Corp, Remex 
Div, 1733 E. Alton St , P.O. Box 
Cl9533, Irvine, CA 92713. Circle 136 

MEGABYTE-SIZE FLOPPIES. Four 
new models of 5-1 /4" disk drives are 
now available with capacities ranging 
from 250 kB to lMB, unformatted. 
Company claims highest capacity and 
fastest access time of any 5-1/4

11 
flop

pies on the market. Basic 250 kB 
model, under $200 (1000). Tandon, 
9333 Oso Ave, Chatsworth, CA 91311. 
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DUAL DISPLAY. With two CRTs of 
your choice built in, this color display 
terminal permits you to view graphic 
command and control applications in 
conjunction with a detailed alphanu
meric interrogation or another color 
graphic display. Unit comes equipped 
with editing capabilities and permits 
full operator entry. Joystick provides 
independent cursor manipulation on 
either display by operator selection. 
Ninety user defined function buttons 
on a keyboard are standard. Interfaces 

are available for off-line high speed 
DMA transfers to your host CPU. Sys
tem supports 5 MB disk for local stor
age, hard copy devices and a graphic 
tablet for rapid graphic data base con
struction. Ayd in Controls, 414 Com
merce Dr, Fort Washington, PA 19034. 
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STD BUS SE RIES FEATURES 7888. 
The STD BUS series of industrial µC 
modules features the MSI 7888 CPU 
card based on the 8088 µP. The 7888, 
compltely compatible with the STD 
BUS, operates at clock frequencies up 
to 5MHz and accommodates 8K 
PROM and 4K RAM. Basic unit in
cludes 2K RAM with sockets provided 
for the remaining memory. The 8088 
is also socket mounted to facilitate 
emulation. The MSI 7550 1/0 and In
terrupt Card provides as programmable 
functions an RS232 or 20mA serial 
1/0 (825 lA), twenty-four digital 1/0 
lines (8255A), three interval timers 
(8253), and eight vectored interrups 
(8259A). The MSI 7880 CPU card, 
based on the 8080A µP and structural
ly identical to 7888, is also included in 
the STD BUS series. Microcomputer 
Sys-terns, Inc, 1814 Ryder Dr, Baton 
Rouge, LA 70808. Circle 150 

COLOR GRAPHIC ACCOUNTING. A 
new family of color graphic software 
packages is also available for use with 
CP/M-based graphic systems. "Execu
graph" is a data base management pro
gram allowing users to create, update, 
or edit data files. System can be used 
to conduct analyses of sales, accidents, 
production, expenses, stocks, etc. 
"Execugraph" allows creation of bar 
charts, line charts, scatter graphs and 
filled line or area graphs utilizing in
formation already existing in users' 
data files. Also allows overlaying of 
several data files for comparison. 
Int elligent Systems Corp , 5965 Peach
tree Corners East, Norcross, GA 30071. 
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WIRE DISPENSER . Heavy duty dis
penser features precision ground steel 
cutters and die stamped stripping 
blade for easy and accurate cutting 
and stripping. Strip length of this AD 
series adjusts from 3/8

11 
- 2

11 
(9,5-51 

mm) by loosening locking cam and 
sliding stripping blade to desired loca
tion. Interchangeable blades for 24 
AWG or 30 AWG wire (0,5 or 0,25 
mm). Availab le in either 24 A WG or 
30 A WG version. The 24 A WG version 
includes 50 ft. (15,2m) of wire; the 30 
AWG version contains 100 ft. (30,5m). 
Each AD dispenser is $1.98. 

WIRE-WRAPPING KIT . The WK-
4B Kit from OK Machine and Tool 
Corporation features a complete range 
of tools and parts for prototype and 
hobby applications. Kit includes a uni
versal PC board, an edge connector 
with wire-wrapping terminals, two in
dustrial quality 14-pin wire-wrapping 

DIP sockets, two 16-pin sockets, a DIP 
inserter, a DIP extractor, a wire dis
penser complete with 50 ft. of wire, 
and a new wire wrapping and unwrap
ping tool that wraps and unwraps 30 
AWG (0 .25mm) wire on .025 (0 .63 
mm) square pins, plus strips 30 AWG 
wire using a built-in stripper. Item WK-
4B, $25.99. OK Machine and Tool 
Corporation, 3455 Conner St, Bronx, 
NY 10475. Circle 131 
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New Products 

6MHz µP. A faster version of the 
8-bit Z80 µP is now available. Made 
possible by a refinement in process 
technology, the new device runs at a 6 
MHz clock rate, compared to the 
Z80A's 4MHz rate and the Z80's 
2.5 MHz rate. Model Z80B, which is 

completely pin- and software- com
patible with the Z80 and Z80A, will 
allow users of systems based on the 
slower µP circuits to upgrade to a faster 
CPU. Model Z80B PS (plastic package), 
$20. (10-99) ; Model Z80B DS (cerdip 
package), $31.85. Zilog, 10340 Bubb 
Rd , Cupertino, CA 950 14. Circle 140 

6502 SOFTWARE DESIGN. This 
book by Leo Scanlon deals specifically 
with 6502 µPs and AIM µCs , but most 
of the material can be applied to any 
6502-based µC. Provides instructions 
for your 6502 along with 89 subrou
tines and programs. Techniques for 
processing structured data , such as lists 
and tables, are included, as well as 
those needed to perform mathematical 
operations and data conversion. 6502 
Software Design, 272 pp, softbound, 
$10.50. Howard W. Sams & Co, Inc, 
4300 W 62nd St, Indianapolis, IN 
46268. Circle 147 

DEC-COMPATIBLE EXPANSION 
CHASSIS . The WP-919 Expansion 
Chassis is designed for DEC PDP-11 
users who prefer to mount their con
trollers for tape and disk drives outside 
the ·computer. With capacity for two 
4-slot system units or one 9-slot unit, 
the WP-91 9 allows addition of PDP- 11 
small peripheral controllers, extra 
memory, or embedded mass memory 
controllers. It also accommodates a full 
collection of LSI-I I boards and 
modules. The WP-919 unit measures 
5.25 inches high and comes with stan
dard 5 and 15 volt DEC-compatible 
power for up to nine hex boards (stan
dard LSI- 11 1 2 VDC power also is 
available). Separate fan forced-air cool
ing is provided for both the power sup
ply and printed circuit boards. Wesper
line, Div of Wespercorp , 14321 Myford 
Rd , Tustin, CA 92680. Circle 210 
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VIDEO CONTROLLER BOARD 
WITH SCREEN MEMORY Video con
troller board has 2K bytes of on-board 
screen memory that reduces central 
processor overhead. The V ·I 00 displays 
24 lines by 80 characters of data in 7 
by 9 dot matrix. Fonts are available for 
standard ASCII, or German, French, 
or Japanese characters. The V ·I 00 also 
provides 16 user-programmable graphic 
characters. The board accepts data at 
2 MB/s. Data is transferred to the 
screen at about 300KB/s. $450 per 
board. Piliceon Inc., OEM Computer 
Products, 2350 Bering Dr. , San Jose, 
CA95112. Circle153 

"CLEAR SIGNAL" ACOUSTIC 
COUPLER. Low-noise coupler has a 
sensitivity of -50 dBm, which ex
ceeds standard telephone voice-ser
vice specifications. Bell I 03A, the 
"Clear Signal" coupler interfaces with 
most EIA RS 232C computers and ter
minals at 0-300 baud. The coupler is 
packaged with choice of 34 standard 
Clear Signal cables for use with HP, 
DG, TI , and DEC hardware . Also 
available with cables to fit other 
hardware on special order. Oper
ates in full and half duplex modes. 
Self-testing feature eliminates need for 
remote assistance in diagnosing most 
transmisssion problems. Inmac, 2465 
Augustine Dr. , P .O. Box 4789, Santa 
Clara, CA 95051. Circle 169 

GRAPHICS ENHANCEMENTS There 
are two new enhancements available for 
Model 3400 Graphics Display Systems 
which, the manufacturer says, double 
the system's capability for high density 
displays. The first of these is a refresh 
buffer capable of handling 64K 16-bit 
words. Second is the system's inte
gration with DEC's VAX 11 /780 com
puter. Together , they allow users deal
ing with high-density displays to display 
all the needed vectors and attain both 
higher precision and faster response 
time. Vector General, 21300 Oxnard 
St ., Woodland Hills , CA 91364. 

Circle 155 

LSI-11 DISK-TAPE SUBSYSTEM This 
storage system features an intelligent, 
dual ported 1/0 processor capable of 
interfacing up to eight (8) Winchester 
disk drives and eight (8) I /4 

11 
cartridge 

tape drives. 32K of RAM is used for 
buffering and firmware execution. The 
I/O processor's firmware performs data 
caching. The I/O processor, for the 
DEC LSI/I I interfaces the Qbus 
through a single dual height DMA card. 
Winchester disk capacities for this 
CSS/11 subsystem range from 10 to 
20 MB with 35µs average access time. 
Delivery , 30 days ARO. Prices start at 
$9500. OEM rates available. U.S. Design 
Corp, I 00 Severn Ave, Annapolis, MD, 
21403 Circle 154 

1980-81 PRODUCT CATALOG. This 
48-pg. short form catalog (SFC-6) lists 
a wide variety of semiconductor devices 
in 13 major product categories. Con
densed specs include charts and tables 
for quick product selection. Several 
sections include schematics and di
mensional drawings for many of the 
company's standard products . Inter
national Rectifier , Semiconductor Div, 
233 Kansas St. El Segundo, CA 90245. 

Circle 207 

DI SPLAY ST A TION. Compatible with 
IBM's 5251 -11 , the Memorex 2051-11 
is comprised of a CRT monitor and a 
separate keyboard. Monitor features a 
1920-character display area using 24 
80-character lines, displayed in an 8 X 
16 dot character matrix. A 25th line 
provides line and column numbers of 
the cursor as well as system status in
formation. Automatic dimming if 
there's no activity from the keyboard 
for 10 minutes extends CRT life. Lack 
of a cooling fan provides quiet opera
tion. Model 2051-11, $2850 for pur
chase, $75/mo on a three-year lease ; 
first shipments 3rd qtr 1980. Memorex, 
3015 Daimler St , Santa Ana, CA 
92705. Circle 214 

PORTABLE DATA ENTRY DEVICE. 
Can be hand-carried anywhere, is intel
ligent, can store data, has own power 
source, and can be connected to host 
computer for data processing. The 
small package weighs less than 6 
pounds and is approximately 15 11 X 
8" X 2". Up to l 2K of ROM memory 

111111•••1 •••••• •••••• 
••••• . ..... ••••• ••••• ••••• ••••• ••••• 

for program storage is available. Also 
has 8K to 48K of low power RAM for 
storage. Powered by a rechargeable 
battery that will run for eight continu
ous hours. A portable voice option will 
be available in late 1980. Kaman 
Sciences Corp, 1500 Garden of the 
Gods Rd , Colorado Springs, CO 80933. 

Circle 143 



deskvvareM by ... 

111ini.,,co111puter syste111s, inc. 

Peripheral Products Division 

Ergonomically 
correct for 
MAXIMUM 

operator comfort 
and 

efficiency 

Systems Packaging by Systems People 
• Modular Concept 
• Functional Design 
• Attractive Appearance 
• More Attractive Price and Delivery 
• Custom Design and Manufacture Available 
• Excellent OEM Discount Prices 

For further information contact: 

MCS, Peripheral Products Division 
399 FAIRVIEW PARK DRIVE 
ELMSFORD. NEW YORK 10523 
(914) 592-8812 •TELEX 131516 

2259 VIA BURTON 
ANAHEIM, CA. 92806 
(714) 870-7660 · 
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A LITILE IMPACT! 

$395* 

OUR NEW SERIES 44 PRINTER 
• 7x7 impact d o t m atrix 
• 96 character ASCI I set 
• Parallel and RS232 seria l I F 

standard 
• 40 column standard. 40 64 

column optiona l 
• Plain ro ll paper to 3 'l'e" wide 
• 50 C PS p rint spe ed 

A BIGGER IMPACT! 

$749* 

THE MODEL 88T BUSINESS SYSTEM 
PRINTER 
• 7x7 impact d o t matrix 
• 96 character ASCII set 
• Parallel and RS232 seria l I 

standard 
• 80. 96. 120 o r 132 col umns 
• Fan to ld or ro ll pa p er to 

9.5" wide 
• 100 CPS print speed 

A DIFFERENT 
IMPACT! 

$849* 

TP-40 DOCUMENT PRI NTER 
• 5x7 impact d o t m a trix 
• 64 character ASCII set 
• RS232 i c urrent loop seria l I 
• 40 columns 
• Documents to .017" thic k 
• 50 C PS print speed 

' SUGGESTED REfAIL PRICE. SUBSTANTIAL 
OEM DISCOUNTS AVAILABLE 

1-t.. THE COMPANY 

1 1ta llnlJI 
WITH A LOT OF IMPACT! 

WRITE FOR COMPLETE SPECIFICATIONS 
AND PRICE 

MICRO PERIPHERA LS, INC. 
2099 WEST 2200 SOUTH 
SALT LAKE CllY. UTAH 84119 
(801) 973-6053 
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New Products 

POCKET TEST SET. Model 65/60 is 
composed of two separate units pack
aged in a single, lightweight, hand-held 
carrying case. Model 65 is a complete 
miniaturized modem test set capable 
of performing bit error rate tests on 
any digital synchronous or asynchro
nous EIA modem communications 
link. Model 60 is the Blue Box EIA 

Interface Monitor and Breakout Panel. 
Together they form a hand-held, 
battery-powered unit for completely 
testing and monitoring any data com
munications system at the EIA termi
nal-modem interface. Model 65/60, 
$850 (delivery 60 days ARO). Inter
national Data Sciences, Inc, 7 Welling
ton Rd , Lincoln, RI 02865. Circle 145 

ADA SEMINAR. " Ada Introduction 
and Trends," a seminar for engineers, 
programmers and technical managers, 
will be held in Boston on Sept. 25-26 
at the Sheraton Motor Inn, Lexington, 
MA. Providing detailed coverage of the 
latest developments in Ada language, 
the course will also cover features of 
the language, rationale for its design 
and implications for industry. Tuition 
is $300 and includes lunches, refresh
ments , evening reception and course 
notes. Contact Prof. Donald French at 
(617) 964-1412 or Institute for Ad
vanced Professional Studies, One Gate
way Center, Newton, MA 02158. 

Circie 213 

MAGNETIC DISK. The "Denka Mag
netic Disk" is a high-density recording 
magnetic medium made by applying 
cobalt magnet-plating on aluminum 
disks. Using a magnetic thin film as a 
medium on a disk makes high density 
recording of video digital signals pos
sible , and provides many excellent fea
tures which are not realized in VTR, 
thereby extending wide applications. 
Applications include : buffer memory 
for still picture broadcasting, slow 
motion analysis , buffer memory 
in X-rays, record moments through 
real-time recording and playback. 
Denki Kagaku Industry Co. Ltd., 
Engineering Development Div, 1-4-1 
Yuraku-cho , Chiyoda-ku, Tokyo 100, 
Japan . Circle 167 

IMAGE PROCESSING HANDBOOK 
A new, 40-page handbook entitled 
"EyeCom II Picture Digitizer and 
Display," from Spatial Data Systems. 
Completely illustrated, easy to under
stand, overview of image processing -
from initial scanning of images, through 
digitizing to ultimate display and all 
variations of display capability. In
cluded are chapters on black & white 
displays and enhancement, graphics 
and alphanumerics overlays and 
pseudocolor and true color displays. 
Software programs compatible with 
PDP-II and other minicomputers are 
also discussed in the new handbook. 
Free. Spatial Data Systems, Inc., P.O. 
Box 249, Goleta, CA 93017 

Circle 166 

ARRAY PROCESSOR INTERFACES. 
The General Purpose Input/Output 
Processor (GPIOP) offers eight key 
features: 12 MB 1/0 throughput rate, 
programmable multiprocessor opera
tion, universal device interface capabil
ity, easy-to use 1/0 channel language, 
data formatting library, FORTRAN
callable 1/0 functions, interactive data 
co.llection and run-time on-line de
bugger. $6800; 90 days ARO. Floating 
Point Systems, Inc, Box 23489, Port
land, OR 97223. Circle 212 

TAPE FORMATTER EXERCISER 
Complete testing/exercising of tape 
drive formatters is provided by this 
tape formatter exerciser. Cable-end 
adapters make Wilson's TFX-500 
usable with all microstreamer-formatter 
interfaced drives, and dual-mode em
bedded formatters from Cipher, Per
tee , Kennedy, Datum, Perkin-Elmer 

and others. The TFX-500 has fifteen 
sections of test points and LED indi
cators for all signals from the format
ter. From one to eight linked drives 
can be tested by the TFX-5 00. Price is 
$995 . Delivery, 60 days. Wilson Labo
ratories, Inc, 2237 North Batavia St, 
Orange, CA, 92665. Circle 211 





Nosey, nosey, nosey. 

We nosed around and found 
just what you need to cut 
months off your floppy sub
system development time. 

Exceptional features, a single 
pre-developed package and easy 
integration. That's what you get 
for starters. 

Our Pertee® 3812 Microperi
pheral® bundle gives you more. 
A full megabyte of microcomputer 
formatted storage. Two floppy disk 
drives. A proven power supply. 
And a built-in controller with 
single-, double- and dual- density 
capacity that handles up to four 
drives. Use our S-100 bus, Intel 
Multibus™, Motorola ExorcisorTM 
or other available interfaces. 
It operates under CP /M ® and 
supports Microsoft's FORTRAN, 
COBOL and BASIC. 

Satisfy your other curiosities . .. 
call (213) 996-1333 (Western Region); 
(603) 883-2100 (Northern Region); 
or (305) 784-5220 (Southern 
Region). Or write for our new 
full -line peripherals brochure. Pertee 
C omputer Corporation, Peripherals 
Division, 21111 Erwin Street, 
Woodland Hills, California 91367. 

You can't beat the sweet 
smell of success. 
CP/ M is a regi stered trademark 
of Digital Research, Inc. 
© !980 Pertee Computer Corporation. 
Reading, England 7 34 - 582-115; 
Frankfurt , Germany 395-387; 
Meudon, France 534-7647; Sydney, 
Austra li a 437 -6668; Tokyo, Japan 
662-8151; Metro Manila, Philippines 
85-4236 ;Taipei,Taiwan 768-1232; 
Singapore 293-2630 ; Hong Kong 
543-1772. 

PERIPHERl=ILS 

© 1980 Pertee Computer Corporation 
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New Products 

MODULAR 8
11 

WINCHESTER. 
XYLOS is a modular, rack-mountable 
system that allows users to combine a 
choice of disk capacities up to 40MB , 
a tape cartridge and a complete LSI-11 
in a powered chassis 10.5

11 
high. Sys

tem features single-card micropro
grammed peripheral processors for 
software transparent emulation of 
DEC I/O handling protocols. Three 
configurations are available: XYLOS-1 
has one 24MB 8

11 
Winchester drive, 

XYLOS-2 includes two drives, and 
XYLOS-3 includes two drives and a 
1 7MB cartridge tape for disk backup 
and program loading. XYLOS-1, 
$6250 (OEM quantities). Xylogics, 
Inc, 42 Third Ave, Burlington, MA 
01803. Circle151 

FIRST, DUAL DENSITY, SINGLE 
BOARD TAPE CONTROLLER FOR 
PDP-11/VAX-11 The TFC-822 sup
ports up to 8 transports and allows 
mixing of two tape speeds as well as 
mixing of both NRZI and dual density 
drives . Other features include internal 
diagnostics on power-up, on-the-fly 
read/write, software controlled byte 
swapping for IBM and DEC packing and 
optional read/write of gapless tape. 
Delivery , 30 days ARO. $3000 in OEM 
quantities. Aviv Corp, 6 Cummings Pk, 
Woburn, MA 01801. Circle 159 

ANSI-COMPATIBLE CRT TERMI
NAL. Implementing most of the ANSI 
X3.64-1979 standard, the Ambassador 
operates KSR or Block mode and is 
standard with editing, erasure, cursor 
movement and transmission com
mands. It can also set up qualified 
areas (protected, guarded , numeric, 
security) and five graphic renditions 
(blink, bold, reverse, underline , blank). 
Setup Mode allows selection of baud 
rates from 110 to 19 ,200, send and 
print parameters, cursor rendition , bell 
and keyclick controls, and local mode 
controls. Terminal's memory is 60 lines 
of 80 characters ; display format ranges 
from 18 to 60 lines. The Ambassador 
is standard with 15

11 
non-glare screen 

and 940-key detached keyboard. Prices 
start at $1300. Ann Arbor Terminals, 
6175 Jackson Rd, Ann Arbor, MI 
48103. Circle 202 

EMBEDDED FORMATTER. This for
matter , though specifically designed 
for use with TDX Series II magnetic 
tape drives , utilizes an industry stand
ard controller interface. It uses a bi
polar µP handling 800 bpi NRZ, 1600 
bpi PE, or 800/ 1600 bpi Dual Density 
formats. Low cost is made possible by 
the unit's small parts co unt, says the 
manufacturer ; formatter uses only 25 

!Cs for the NRZ, and o nly 89 ICs for 
PE or Dual Density designs. Software 
utilizes an industry standard type of 
command structure. 800 bpi NRZ 
Model, $995; 1600 bpi PE or Dual 
Density Model, $1495 (single unit) . 
TDX Peripherals , 150 New York Ave , 
Halesite , NY 11743. Circle 216 

NEW COST-EFFECTIVE UPS LINE 
SHOWN AT WESCON A new Utility 
Power Storage (UPS) will be intro
duced by Elgar at WESCON , Sep tember 
16-18. Unlike conventional UPS', which 

have the battery charger and inverter 
constantly "o n line'', the new series in
corporates a voltage regulator and noise 
filter with adequate energy storage to 
maintain output power continuity 
through a one-half cycle interruption 
of power. This storage provides a 100% 
safety margin while a static switch trans
fers the load to the output of the off
line inverter. Normal power flow by
passes inverter. Continuous operating 
efficiencies in the 90% range offer con
siderable savings in energy cost . Elgar, 
8225 Mercury Ct, San Diego , 
CA 9 211 1. Circle 208 

Microprogramming Nightmares . .. That STEP-2 Has Banished 
NIGHTMARE # NIGHTMARE COST" 

111 We only used up $50.000 worth of PROM's during development. $50,000 
What do you mean, Production is short of them? . . . . . . . . + Late Product 

# 2 Our bit-slice system almost works. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . Bankruptcy? 

113 
~eal-time t;sting wasn't important. Of course Charlie's still Maintainability 
11ghtening code. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + $100,000? 

114 Charlie's home built simulator didn't break down until after Project Delay 
he left for Germany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + $32.000? 

# 
5 

How can they scrap the project? We have only been debugging Market Share 
for six months. . .... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + $250,000? 

II 6 It is just another 2 hour assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Frustation 

Get Rid Of Your Nightmare . .. Wake Up To STEP-2 
Not just another bit-slice development system . . a complete solution to your microcod ing problems: 

• Microcode development in-circuit • Real-time memory simulation 
• Fast word-oriented microcode editing • Real-time trace of processor activity 

STEP-2 surrounds your processor, 
giving you the flexibility needed to 
turn your nightmare into a sweet 
dream. With STEP-2, you spot a 
bug, track it, recode, kill it .. . and 
sleep nights. 

[Iluse any computer to develop microcode: 
STEP will provide the meta assembler if you 
need one. Advantages : less startup time- no 
new operating system to learn-faster code 
development - quicker assemblies, simultaneous 
hardware and software development -less cost 
using existing computer. No computer? In many 
cases STEP-2 plus a computer costs less than 
our nearest competitor! 

(g)STEP-2 is a standalone interactive develop
ment instrument with : integral CRT, keyboard , 
word oriented microcode editor, communications 
facility with upload/download routines, control 
port for target processor, reconfigurable memory, 
and simple, fast-learn command routines . All in 
the base price. 

~Real -time reconfigurable memory simulation 
from 8 to 192 bits. You configure STEP-2 array 
size for each new 'project . Choose from both 
memory families: 
• MEM 32 for fast controller applications: 

depth to 2k. worst case access time to 36ns 
• MEM 128 for processing applications: depths 

to 48k, worst case access time to sons 
Bonus: STEP-2 handles one memory array 
or several . pipelined or not. 

ID 
HOST COMPUTlR 

~ROM simulation cable family allows you to 
plug into existing PROM sockets on any target 
processor. 

[§)Real-t ime Trace for synchronous capture of 
processor states at cycle times to 90ns. A 
selection of triggering equations and modes 

s 
T 

from self-teaching menus simplify complex setups. 

[§)Your processor/ controller under development 
is supported by STEP-2 regardless of configur
ation. Doubt it? Call Curtis at (408) 733-7837. 

'Good equipment pays for itself. STEP-2 Is 
priced from $4,950 to $49,500. Call STEP today 
for a quote. 

_ .. J_.sTEP 
ENGINEERING ___, 
P.O. Box 61166, 757 Pastorla Ave. 
Sunnyvale, CA 94088 • (408) 733-7837 
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SING E OUTPUT 
IC REGULATED 
OEM SERIES EAPS U 
MEETS U L AND C S A REQUIREMENTS 

Not available through distributors contact th e engineering 
sal es offi ce near you . M inimum sales order 50 units . 

$22.25 

FEATURES 

• 3 way barrier block output terminals sc rew. 
solder connection or fast on tabs 

• H igher eff iciency cooler operati on 45% 
efficiency at 5VDC. 60% at 15VDC 

• Better noise immunity dual input electro
stat ically shielded t ransfo rmer 

• High rel iab ili ty over 100.000 hr MT BF (5V 6A 
per MI L-HDBK-2178 at 40° C ambient . full 
load. nominal line) 

• Metal Cased Hermeticall y Sealed Pass 
Transistors used on all units over 25 watts 

• 85° C 10 yr life computer Grade capacitors 

$23.25 

• Meets UL and CSA requirements 
• Fu l l 5 y r warran ty 

• Metal Cased Hermetica ll y Sea led IC 
reg u la tor 

• Fully enc losed, dustp roo f. insu lated 
Po tentiometers 

• Wider input line vo ltage rang e 103-
130V/206-260V 47-63Hz 

• Thinner profile 3 plane mou nting 

$44.95 

10-15 Watts 15-24 Watts 30-50 Watts 
HB Case Series 
Meets U.L and C.SA Requirements 
5 Vd c @ 1.2 Amps to 24 Vdc @ 0.6 Amps 
Optional OVP available for SV to 24V units 

MO DEL 
REGULATION 

RIPPLE 
NUMB ER Line Lo ad (Pk/ Pk ) 

- --
EAPS 5 1 2U -: QOS°'il '" 0 100 3mV 

EAPS 12 0 SU ,, :! OOS°'ii + Q 100 3mV 

EAPS 15-0 SU " 05 ::tOOS~ ~ o 10% 3mV 

EAP~ 24 U bU " 06 .- oos - 10" 5mV 

Weight : 21bs 
•t.J • >-' 

HOV""""' ' ' Pl•JIONL Y 
NOHUNlfSSOTotf•- V'f-C""-0 

HB Case Series 
Meets UL and CSA Requirements 
SVDC @ 3 Amps to 24VDC @ 1 0 Amps 
Optional OVP available for SV to 24V 
uni ts. 

RATI NG REGULATION RIPPLE 
MODEL 
NUMBER Vdc 

EAPS 5 -30U 5 

EAPS 12- 1 6U 12 

EAPS 15 -1 5U 15 

EAPS 24 -1 OU 24 

l T. 
, ., _i_ 

Weight ' 2 lbs 

A mps Line Load (Pk / Pk ) 

3 0 ± 005% ±0 10% 5mV 

1 6 + 005°'0 + O 10% 5mV 

1 5 + QQ50'o :=O 10°0 SmV 

1 0 ~005% ±0 10% 5mV 

1 

'~'"' 11 .. 
- .·· 

- .. 
A l>'> ~~ I 

"'"""""'' _.. ...,_. ,, . ,_. 
1J0¥""""1 H l .IUWf'(ll J-10NL Y 
"'()U""""-USOT>tUWl$E5":Cl"tO 

HC Case Series 
Meets UL and CSA requiremen ts 
SVDC@ 6 Amps to 24VDC @2 4 Am ps 
Opt ional OVP Available for SV to 24V units 

MODEL 
RATING REGULATION RIPPLE 

NUMBER Vdc Amps Line Load (Pk/ Pk ) 

EAPS 5 60U 5 60 +005% ~o 1001o SmV 

FAPS1234U 12 34 +005°1r ± 0 10% 5mV 

EAPS 15 30U 15 30 "t0 050o ±010°'0 SmV 

EAPS 24 2 4U 24 2 4 +005% +Q10°'o 5rnV 

Weight 4 . 5 lbs 

NOW! Call Toll Free (800) 854-8288) 

See Page 79 for List of Local A DTECH Field Offices • • • 



Specifications: 
AC Input: 103-130V/ 206-260V AC 47/ 63Hz 

Derate 10% at 50Hz 
DC Output: See tabulation of models 
Line Regulation : ±0.05% for ± 10% line change 
Load Regulation: ±0.1% for±50% load change 
Ripple: Less than 5Mv peak to peak 
T ransient Response: Less than 50 microseconds 
Short Circuit and 
Overload Protection: Automatic recovery foldback cu rrent 

limiting 
Reverse Polarity Protection: Standard 
Remote Sensing: Standard with open sense lead protection 
Output Adjustment: ± 5% minimum 

$59.45 

Operating Temperature Range: 0° C to +50° C at full power 
rating. De rate I in ea rl y to 40% at 70° C or -20° C 

Storage Temperature: -30° C to + 85° C 
Stabil ity : ± 0.1% for 24 hours after warm up 
Temperature Coeff icient: ± 0.01 % typical ± 0.03% maximum 
Vibration: Per MIL-STD-8108 method 514 , procedure 1, 

curve AB (to 50Hz) 
Shock: Per MIL-STD-8108 method 516 procedure 
Overvoltage Protection: Optional 
Eff iciency: 5V units 45%; 12V units 55%; 15V units 60%; 

24V units 62% 
Line Noise Suppression: Electrostatically shielded 

transformer 

ALL MODELS WARRANTED FOR 5 YEARS 

$ 71.05 $98.85 

50-84 Watts 60-100 Watts 90-168 Watts 
HN Case Series 
Meets UL and CSA Requirements 
5 Vdc @ 9 Amps to 24 Vdc (c'iJ 3.6 Amps 
Optional OVP available for 5V to 
24V units 

MODEL 
NUMBER 

EAPS 5.9 01.; 

EAPS1250t.; 

EAPS 15 4 5U 

EAPS 24 3 6U 

I, l 
• 

RATING 

Vdc Amps 

5 90 

12 50 

15 45 

24 36 

I i. "' 
IL 

Weight . 6 .5 lbs 

[!] l~.i~:: ~: :~::::~ t:;~: :. " 

REGULATION 

Line Load 

+Q 050., +O lO°'o 

+O 05°· ±0 10% 
+O 05°0 +O 10% 

+O 05°10 tO 10°10 

L o 

ll 

RIPPLE 

(Pk/Pk ) 

5mV 

5mV 

5mV 

5mV 

•llO<A " 'GOIO<U 
••'"l•Cn 

HD Case Series 
Meets UL and CSA Requirements 
5 Vdc@ 12 Amps to 24 Vd c 
@ 4.5 Amps 
Optional OVP available for 5V to 
24V units 

MODEL 
RATING REGULATI O N RIPPLE 

NUMBER Vdc Amps Line Load (Pk/ Pk ) 

EAPS 5 120U 5 12 0 ±005% ±0 10% 5mV 

EAPS 12 68U 12 68 ±005% ±0 10% 5mV 

EAPS 15·6 OU 15 60 ±005% ±0 10% 5mV 

EAPS 24 4 5U 24 4 5 ±005% ±0 10% 5mV 

Weight ' 7 lbs 

HE Case Series 
Meets UL and CSA Requ irements 
5 Vdc @ 18 Amps to 24 Vd c @ 7.0 Amps 
Optional OVP available for 5V to 
24V units 

RATING 
MODEL 
NUMBER Vdc 

EAPS 5· 180U 5 

EAPS 12.1oou 12 

EAPS 15· 90U 15 

EAPS 24· 7 OU 24 

We ight ' 9 .5 lbs 
.. ~ v ... ...,. , • ...... "'~ i.J ' , .. 
nov""'U• ' • "£JllJ'ON•• 

Amps 

189 
100 

90 

70 

REGULATI ON RIPPLE 

line Load (Pk / Pk ) 

"!005% ±010% 5mV 

±005% ±0 10% 5mV 

±005% + O 10% 5mV 

±005% ±0 10% 5mV 

ADTECH POWER SUP.PLIES ~J 
1621 S. Sinclair St., Anaheim, CA 92806 (714) 634·9211 • Telex: 68·1498 • Outside Calif. (800) 854-8288 
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New Products 

COMPONENT CARRIERS. These 14-
and 16-pin component carriers, with 3 
wrap .025" sq pins, are designed for 
adhesive mounting to any Cambion 
wire-wrappable or general purpose 
board. By mounting components 
directly to these carriers, discrete com
ponents may be soldered into a wire
wrappa ble array, thereby eliminating 

both DIP sockets and socket adapters. 
Carriers are available in two finishes : 
hard gold commercial plate over nickel 
and electrotin plate over copper plate. 
Models P/N 702-3525 (14-pin) and 
P/N 702-3526 (16-pin). Cambion, 445 
Concord Ave, Cambridge, MA 02238 . 

Circle 215 

ADDRESSABLE BOARD FOR LO
CAL POWER INTERFACE. Parallel 
addressable multiplexer for local job 
site monitoring and control. It features 
Opto 22's optically coupled power I/O 
modules for industrial interfaces. 
Power I/O modules can be in any 
mix of AC/ DC INPUT/OUTPUT to 
match the job site requirements. The 
addressable nature of "P AMUX" with 
on-board switch selection of the 
address allows one host computer I/O 
port configuration to be multiplexed 
by up to 64 PAMUX units via a 50 
conductor daisychain cable. Opto 22, 
15461 Springdale St., Huntington 
Beach, CA 92649. Circle 165 

SINGLE-BOARD DISK CON
TROLLER FOR PDP-11 This is the 
single-board version of Emulex's two
board SC 11 with added features, in
cluding the ability to mix drives of dif
ferent capacities and configurations on 
the same controller without changing 
any microcode. Also, any number and 
type of drives can go on any of the four 
ports without reconfiguring the con
troller. Via Adaptive DMA Throttle, 
the controller measures duration of 
pending NPR requests and adjusts its 
own DMA activity to insure that other 
system devices aren't locked out. SC2 l, 
approx $3500 (50). Emulex Corp, 2001 
E Deere Ave, Santa Ana, CA 92705. 

Circle 205 
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RACK-MOUNTABLE LSI-11 COM
PUTER SYSTEMS. Complete LSI-
11 /2 or LSI-11/23 computer sys
tems, (32K to l 28K words of MOS 
memory) featuring fully-compatible 
DEC software, are now available as 
packaged systems from Charles River 
Data Systems beginning at $16,000. 
A typical system is described as con
taining an LSI-11 /23 processor with 
64K words of MOS memory, dual flop
py disk system (RX02 equivalent)! 
DLV-111 Quad serial interface, and 
8 quad slot backplane, plus a 21MB 
Winchester disk drive. As an option, 
a fail-safe tape back-up can be ordered 
in place of the dual floppy system. 
Software offered as part of the pack
age gives users the choice of RT-11, 
RSX-11 , or UNIX (U/V6). Delivered 
as completely enclosed housing ready 
for rack mounting in 30 days ARO. 
Charles River Data Systems, Inc., 
4 Tech Circle, Natick , MA 01760. 

Circle 168 

CONCENTRATOR MODEM. Micom 
Systems claims this high speed modem 
series with built-in data concentrator 
and automatic retransmission-an-error 
is the first of its kind. For DEC and 
other miniC users, the Micro8000 op
erates as a cluster controller with built
in modem. Unit operates at 4800 or 
9600 bps on standard, unconditioned 
leased telephone lines and permits 2, 
4, 8, or 12 asynchronous data termi-

nals to share the line without chang
ing existing hardware or software. De
signed for do-it-yourself installation and 
troubleshooting by untrained person
nel, the Micro8000 weighs only 12 lbs 
in an 8-channel configuration. Micro-
8000 4800 bps modem with 4-channel 
concentrator, $4750; 9600 bps modem 
with 8-channel concentrator, $7000. 
Qty and OEM discounts; Delivery 60 
days ARO. Micom Systems, Inc, 9551 
Irondale Ave, Chatsworth, CA 91311. 

Circle 204 

LOW-POWER CARTRIDGE-SYSTEM 
BACK-UP New fully-integrated cart
ridge-tape system, has both transport 
and formatter in one co mpact pack
age that dissipates less than 40 watts. 
Designed to back-up 8

11 
Winchester 

drives, Kennedy Model 6450 uses 6400-
bits-per-inch recording density and 
serpentine serial recording. The unit has 
an unformatted capacity of l 7.3MB, 

with a 450 DC-300 cartridge and 
l l .5MB with a 300 cartridge. Transfer 
rate is 192 K-bits/s. Read/write speed is 
30 ips and fast-motion speed is 90 ips. 
$1700 with OEM discounts available. 
Delivery, 60-90 days ARO. Kennedy 
Co, 1600 S. Shamrock Ave, Monrovia , 
CA 91016. Circle 209 

QUAD-SIZE TAPE COUPLER FOR 
PDP-11. Using a single PDP-11 SPC slot, 
this intelligent magnetic tape coupler 
interfaces up to 8 dual density (NRZI/ 
PE) formatted magnetic tape drives (in
cluding streamer drives). Model DU-130 
µP-basep coupler is completely con
tained on one quad printed circuit 
module including on-board LED indi
cators for display of coupler status. 
Coupler handles 9-track 800/1600 bpi 
industry standard drives at speeds of 
12.5 to 125 ips and features FIFO buf
fer for DMA latency , automatic 
test, and software or switch selectable 
density control. Model DU-130, $1695 
(single qty) ; delivery, stock to 30 days 
ARO. DILOG Corp, 12800-G Garden 
Grove Blvd, Garden Grove, CA 92643. 

Circle 206 

NEW FLOPPY DISK-DRIVE PROD
UCTS. Two new models utilize LSI 
Architecture, and a simplified spindle 
drive mechanism featuring a direct 
drive DC motor. MTBFs for both 
models (FDD-403A and FDD-403B) 
are in excess of 80,000 hours . The 
models offer a storage capacity of 
985 KB in an IBM 26 sector format. 
With a recording density of 6816 BPI, 
and a data transfer rate of 500 Kbits/s, 
the 403 series accepts MFM recording 
methods. Utilizing IBM Diskette II or 
equivalent media the units record on 
154 tracks. In operation the new mod
els offer track-to-track access times of 
3 ms. settling times of 35 ms, and head 
loading times of 50 ms. Hitachi 
America Ltd. , 100 California St. , San 
Francisco, CA 941 11 . Circle 170 



NEW LINE OF MAGNETIC MEDIA. 
Two new data cartridges and a new 
special mini-data cartridge provide 
rugged construction for new applica
tions. Special roller-and-hub retaining 
systems reduce skew and bit-to-bit 
jitter. Endless drive bands provide 

smooth bi-directional motion to l /4" 
tape. ECTYPE DC-300 data cartridge 
is designed for standard data-processing 
applications. DC-300Z claims superior 
performance, high-capacity and high 
reliability. Up to 2.8 MB capacity for 
30-ips read/write and 90-ips search/ · 
rewind operations (ANSI format). 
204,000-character capacity in IBM for
mat. Syncom , PO Box 130, Mitchell, 
SD 57301. Circle 144 

FLOPPY DISK CONTROLLER. This 
controller card has two features: it can 
identify a drive as either one or two
headed and thereby establish correct 
control signals; and it automatically 
recognizes single or double density 
(DEC RXOI or RX02) formats. The 
F02CTR emulates a DEC RX02 with 
the LSI-11, LSl-11 /2 or the LSl-11 /23 
microcomputer and runs DEC RX02 
diagnostics as well as on-board, self
test diagnostics. The Controller also 
has a built-in bootstrap and uses DEC 
provided hard ware. It is l 00% media 
and software compatible with the DEC 
RX02 floppy. The controller card is 
configured as a single 5

11 
x 8

11 
dual

width printed-circuit card assembly 
that plugs directly into the backplane 
of an LSI-I I Series Microcomputer. 
A Z-80 microprocessor serves as the 
central control element and executes 
self tests by means of internal firm-

ware at power up. Diagnostics consist 
of a ROM check-sum test, a RAM test, 
plus interface register and drive bus 
access tests. $1 , 170 in single Jot q uan
tities. Delivery , 30 days ARO. 
Advanced Electronics Design, Inc, 
440 Potrero Ave , Sunnyvale , CA 
94086. Circle 134 

ASSOCIATE PROCESSOR FOR 
PDP-11 A 250nS instruction execution 
time for this computer and a 10 mega
word/sec DMA rate, enhances the pro
cessing ability of PDP-11. I/O between 
the MIPROC-16 and the PDP-11 is ac
complished on a DMA-DMA basis. A 
general purpose PDP-11 DMA to 
MIPROC-16 AP DMA software handler 
is also included. A series of 1/0 devices 
including A/D and D/A modules are 
available. For 32 bit floating point 
abilities, fast three-card sets for the 
MIPROC-16 AP are offered. Prices 
start at $13,750 with CPU, 16K RAM , 
Program Loader, and MIPROC-PDP-11 
DMA (DR! 1-B) system. Delivery, 60 
days ARO. Plessey Microsystems, 1954 
Clubhouse Rd, Gaithersburg, MD 
20760 Circle 157 

"SUPER" MINIDISK FOR ALL MINI
DISK DRIVES. This flexible 5.25" 
minidisk is claimed to be compatible 
with virtually every minidisk drive. 
The MD 577 Super Mini is certified for 
40 tracks and then recertified for 77 
tracks to ensure compatibility with 
virtually any disk drive currently 
produced. The disk functions with 48, 
96 or I 00 tpi drives, including the 
MICROPOLIS MOD II. The MD 
577 has a 250 Kbit/s data rate capa
bility, a capacity of 481.3 KB (unfor
matted), a maximum recording density 
of 5223 fci ("double density") and 
track density of 100 tpi. Verbatim 
Corp., 3 23 Soquel Way, Sunnyvale, 
CA 94086. Circle 164 

40MB 8
11 

FIXED DISK DRIVE. In ad
dition to 8- and 24MB models, BASF 
now manufactures 40MB 8

11 

fixed disk 
drives. Latest member of the 6170 
Series, the model incorporates three 
disks. Like the rest of the family, it 
offers data transfer rate of 800 kB per 
second, and a data access time of 50 
ms. MTBF is calculated at 10,000 
hours. The actuator and drive motors 
are located outside the sealed air flow 
environment, preventing heat buildup 
and lengthening motor life. A brusl1-
less DC motor directly drives the disk 
spindle. BASF Systems, Crosby Dr, 
Bedford, MA 01730. Circle 183 

TAPE SYSTEMS FOR VAX-1 1/780. 
By using a newly developed VMS driver, 
you can now interface the VAX-I 1 /780 
to a TC-130. The systems handle up to 
eight industry-standard tape drives. 
Complete TS-130/V AX tape sub
systms, including a single 45-ips dual 
density 800-1600 bpi drive , start at 
$7600. VAX users can purchase a VMS 
driver /TC- I 30 controller package for 
their industry-standard drive for $3500 
(unit qty) . Western Peripherals Div , 
Wespercorp, 11 00 Claudina Pl, Ana
heim , CA 92805. Circle 203 

Adtech 
EAPS"U" Series 
Power Supplies 

See Ad Pages ... 76, 77 

Contact the Adtech 
Engineering Sales 
Office nearest you. 

Ar1rone, Phoenix 
Phone: (602) 894-2335 

Al'tl1n1H, El Dorado 
Phone: (501) 862·2051 

C•llfoml•, Long Beach 
Phone: (213) 426-7375 

C•llfoml•, Los Gatos 
Phone: (408) 354-6496 

C•llfoml•, San Diego 
Phone: (714) 560-1 009 

Connecticut, Meriden 
Phone: (203) 237-9232 

Florid•, Clearwater 
Phone: (813) 536-8536 

Florid• , Fort Lauderdale 
Phone: (305) 752-7520 

Georgl• , Atlanta 
Phone: (40"4) 233-6679 

llllnola, Chicago 
Phone: (312) 437-2700 

lndl1n1, Indianapolis 
Phone: (317) B.,·2800 

low1, Cedar Rap ids 
Phone: (319) 362-9177 

K1naH, Kansas City 
Phone: (913) 381-0004 

K•nHa, Wichita 
Phone: (316) 684-4141 

MHHChUHttl, Boston 
Phone: (6 17) 245-0250 

MlcMg•n, Detroit 
Phone: (313) 576-4706 

MlnnHot1, Minneapolis 
Phone: (612) 861 -3343 

Ml11ouri, St. Louis 
Phone: (31 4) 569-1220 

N.ew Toll Free 
Numbers 

800·854-8288 
800-854·8289 

New Mexico, Albuquerque 
Phone: (505) 294·8408 

New Mexico, Las Cruces 
Phone: (505) 524 -0126 

New Jersey, Dover 
Phone: (516) 487-3966 

New York, Albany 
Phone: (51 8) 456-6667 

New Yort, Buffalo 
Phone: (715) 632-7880 

New Yort, Long Island 
Phone: (516) 499-8831 

New YOf'k, New York 
Phone: (516) 487-3966 

New YOf'k, Rochester 
Phone: (716) 632-7880 

New Yort, Syracuse 
Phone: (315) 637-9383 

North Cerolln1, Hayesville 
Phone: (704) 389-8850 

Oregon, Portland 
Phone: (206) 455-3460 

Penn1yl'llnl1, Philadelph la 
Phone: (215) 825-9515 

P1nn1yl'llnl1, Pittsburgh 
Phone: (412) 961-0-414 

Tu:11, Dallas 
Phone: (214) 387-2489 

Tex••, Houston 
Phone: (713) 988-0991 

WHhlngton, O.C. 
Phone: (202) 363-9417 

WHhlngton, Seattle 
Phone: (206) 455-3460 

Wl1con1ln, Milwaukee 
Phone: (414) 527-1500 

Adtech Power Inc. 1621 S. Sinclair 
Anaheim , CA 92806 (714) 634·9211 , Telex 68·1498 
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New Products 

BASIC INTERPRETER FOR Z8000 The first commercially 
available BASIC interpreter for t he Z8000 CPU has been re
leased by Microsoft. BASIC-Z8000 represents a significan t 
step towards filling the software vacancies that exist for 16-
bit microprocessors. By taking full advantage of the Z8000's 
powerfu l instruction set, BASIC-Z8000 is the fastest BASIC 
in terpreter ever put on a microcomputer, says the company. 
Much of BASIC-Z8000's execution speed is achieved 
through advanced design of the math package. It uses an ex
panded internal notation that takes maximum advantage of 
the Z8000's 32-bit instructions. Accuracy of internal calcu
lations is in excess of 8 digits for single precision and 18 
digits for double precision. Variables are stored using the 
proposed IEEE standards, allowing for a double precison 
range of exponents fro m -3 08 to +308. Microsoft , 10800 
NE 8th, Suite 8 19, Bellevue, WA 98004 Circle 180 

INTERFACE PROVIDES 1 MEGABAUD DMA TRANS
FERS BETWEEN PDP-11 'S This Unibus compatible inter
face permits DMA block transfers between as many as 25 5 
PDP-11 processors at a one megabaud rate over a single co
axial cable up to 32,000 1 long. The 11-00 16 is packaged on 
standard 8-1/2 " X 12" quad board and plugs directly into 
the PDP-11 back plane. The communications protocol is 
synchronous data link control (SDLC). Implemented in 
hardware on all Megalinks, the protocol and control func
tions require no program intervention. A standard one 
megabaud Computrol Model 30-0078 coaxial cable modem 
is incorporated in the communication module. Model 
11 -00 16 is $4 ,520 in quantities of 10. Delivery, 30 days. 
Computrol Corp, 15 Ethan Allen Hwy, Ridgefield , CT 
06877 Circle 189 

FIRST 11 MHz 8048 CHIP The industry's first 11 MHz 
8048, one-chip microcomputer, offers the user an econom
ical way to upgrade speed performance in 8048-based sys
tems. The 11 MHz speed advantage is a result of the com
pa ny's innovative XMOS processing (high-speed, low power 
tech nology.) The company now supplies a full line of both 
6 and l lMHz 8048 family devices, ranging from the INS 
8048 with 1Kx8 internal ROM to the INS 8050 4Kx8. 
National Semiconductor Corp , 2900 Semiconductor Dr, 
Santa Clara, CA 95051 Circle 192 

STD BUS-COMPATIBLE DUAL UART CARD STD BUS
compatible RS-232C data comm unication card provides 
two, fully independent RS-232C serial data communication 
channels on a single card. The 7304 Dual UART Card soft
ware controllable to 9600 baud for full duplex DTE (Data 
Terminal Equipment) or DCE (Data Communication Equip
ment) when used on the STD BUS. A TTY interface is pro
vided for one channel. Independent polled interrupt logic is 
provided for both channels. The 7304 Dual UART Card is 
immediately available at a single-unit price of $350. Quan
tity discounts available. Pro -Log , 2411 Garden Rd , Mo n
terey, CA 93940 Circle 193 

POWERFUL NEW APPLE III This fully integrated com
puter system with built-in disk drive has 128 KB memory, 
color and black and white video, and can accommodate a 
wide range of peripheral devices. Two new application 
packages are offered : "The Information Analyst," for plan
ning, forecasting, modeling, pricing and costing, scheduling 
and budgeting; "Word Processor," (available late summer,) 
for letters, general typing, long documents, form letters and 
legal documents. Apple III prices range from $4,340 to 
$7,8 00. Shipments were to begin in July. Apple Computer , 
Inc, 10260 Bandley Dr, Cupertino, CA 95014 Circle 184 

MORE LSl-11 PRODUCTS 

MEMORY 
MEMl 1 

32K x 16 - Fast enough for 11 / 23 
CPU's-18 bit addressing standard 
- 1 K word increments - first and 
last address switch selectable -
byte parity and 22 bit addressing 
optional - dual width card - fully 
socketed memory array 

8 X 4 CARD CAGE 
8LCC 

Replacement for MLSl-BPA84 -
bifurcated, tapered entry, gold 
plated connectors - color coded 
card guides - choice of power 
connector-optional BCV compat
ible expansion connectors on 
backpanel - optional termination 
resistors 

FROM ANDROMEDA 

PA RALLEL 1/0 
01011 

64 TIL 1/ 0 lines - inputs and out
puts individually selectable - dual 
width card - user kludge area -
same connector pinout as 
1664 TIL 

SOFTWARE 

VEDIT - Video text editor for use 
with VT52, VT100, ADM-3A, and 
Hazeltine 1500 series 
DPS - Document Processing 
System - formats , justifies output 
to any RT-11 device - takes 
advantage of most daisy wheel 
printers 

RT-1 1, LSl -11 , and DEC are trademarks of the Digital Equipment Corp. 
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DOU BLE DENSITY 
DFDCl 1 

An orig inal, not a copy - controls 
up to 4 regular and 4 mini floppy 
disk drives - single and double 
headed - dual width card - 25% 
more storage and 2.46 times faster 
than DEC AXV21 - RT-11 
compatible handler software avail
able 

Contact us for more 
information on these 
and other 
fine LSl-11 products 

ANLJnOMELJ~ 
SYS,EMS[~] 
9000 Eton Ave. INC. · - H ; .[ , , - • 

Canoga Park, CA " 
Phone: 213/709-7600 
TWX: 91<>-494-1248 



OEM 
America Meets 

At The Invitational Computer Conferences 

In Boston 
. .. in Ft. Lauderdale 
. . . in Palo Alto and 
seven other c it ies. OEM 
decision-makers meet 
the country 's top computer 
and peripheral manufac
turers at the Invitational 
Computer Conferences - the 
only seminar/displays 
designed specif ically for the 
unique requirements of the 
quantity use r. 

In one day, at each 1980/81 
ICC, guests will rece ive a con
centrated , up-close vi ew of 
the newest equ ipment and 
technology shap ing ou r indus
try. Some of the companies 
which part icipated in the 
1979/80 ICC Series were: 
ADDS ; AVIV Corp ; Appl ied 
Data Communications ; BAS F 
Systems; Cambrid ge Mem
ories, Inc.; Centronics; Century 
Data Systems; Cipher Data 
Products ; Compugraphic; 
Compute r Dev ices; Control 
Data Corp.; Data Systems 
Design ; Dataproducts Corp. ; 
Dataram; Datasystems Corp.; 
Diablo Systems; Doc umation ; 

Emulex Corp. ; Facit Data 
Products ; Florida Data; 
Hewlett-Packard; International 
Memories, Inc .; Kennedy 
Company; Lear Siegler; M DB 
Systems; MFE Corp.; Micro
data; Monolithic Systems; 
Mostek; NEC Information Sys
tems; National Semicon
ductor; Olivetti; Perkin-Elmer 
Memory Products ; PerSci , 
Inc.; PCC/ Pertec ; Pioneer 
Magnetics; Plessey Per
ipherals ; Powertec ; Priam ; 
Printronix ; Remex ; Rianda 
Electronics; Scientific Micro 
Systems; Shugart Associates ; 
Siemens ; Storage Technol
ogy; TEC; Tally Corp. ; Tele
type ; Telex Computer 
Products; Texas Instruments; 
Trilog ; Universal Data Sys
tems ; Versatec ; Xylogics . 
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The schedule 
for the 1980/81 

Series is : 
Sept. 8 , 1980 Newton, MA 
Sept. 30, 1980 Valley Forge, PA 
Oct. 22 , 1980 St. Louis, MO 
Nov.18, 1980 Pa lo Alto, CA 
Jan. 13, 1981 Orange County, CA 
Feb. 3 , 1981 Ft. Lauderdale , FL 
Feb. 5, 1981 Atlanta , GA 
Mar. 3, 1981 Dallas, TX 
Mar. 5, 1981 Houston, TX 
Apr. 2, 1981 Denver, CO 

Invitational 
Computer 
Conferences 

Invitations are available from 
participating companies 
or the ICC Sponsor. 
For further information contact : 
B.J . Johnson & Associates , Inc . 
2503 Eastbluff Drive, No. 203 
Newport Beach , CA 92660 
(714 ) 644-6037 
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NEW FROM 

Diqi1Al POWER 

DU50 DUb5 

A NEW pRod uCT Ii NE TliAT is pliysicAlly ANd EIEcmicAlly COMpArib lE 
wirli rliE Bosclirnr OL50 ANd 0Lb5 srniEs. 

• Low CosT 
• REliAblE 
• FAST DElivrny 

Gn rliE NEW DiGi Powrn CATAIOG wirli OUR full pRoducr liNE. 

DiGiTAl Powrn CoRp., b6b EAST Gislt RoAd, SAN Jou, CA 9~ 112 
(408) 288-~600 TWX: 9l0-H8-0H9 
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New Products 

FLAT CABLE CONNECTORS. De
signed to connect to PC boards perma
nently by dip soldering. These flat 
cables require no stripping. Special 
techniques allow termination of 0.05 
in. center-spaced flat cables of 10 to 
60 conductors. A unique U-shaped con
tact design preserves gas-tight , positive 
connection for continuous long-term 
reliability. The contacts are solder 

plated over nickel to ensure purity of 
the solder bath. The FCN 730 connec
tor is part of the FCN 700 series con
nectors developed by Fujitsu for mass 
termination of flat cab les with A WG 
#30 solid wire. They are available in a 
variety of types permitting neat, sim
plified assembly and interwiring of PC 
boards. Fujitsu America, Inc., Compo
nent Sales Div. , 910 Sherwood DR-23, 
Lake Bluff, IL 60044. Circle 132 

MULTI-WINDOW DATA TERMINAL. 
A new Hewlett-Packard data-entry 
CRT terminal enables user to divide 
both the display memory and display 
screen into four independent work 
areas. Features dual data communica
tions ports for connection to multiple 
computers, or to support other RS-

23 2-C peripherals. The HP 2626A dis
play station, offers line widths up to 
160 columns with horizontal scrolling, 
screen-labeled user-definable soft keys, 
and optional integral thermal forms
copy printer. Programmable tones for 
audio cues are included, as well as keys 
that facilitate interactive forms design . 
European keyboards are available in 
Finnish/Swedish, Danish/Norwegian, 
German, Spanish, United Kingdom, 
and French. The display station is 
$3,950. With the integral, forms-copy 
printer the price is $5, I 00 (U.S .). 
Discount schedules available. Delivery, 
12 weeks ARO. Hewlett-Packard, 1507 
Page Mill Rd, Palo Alto, CA 94304. 

Circle 141 



A FULL L INE O F 

SWITCH-MODE 
POWER 

SUPPLIES 

6002 

AC-65 

APPROVED by or designed to VOE, 
FCC, UL, CSA and SEV 

RELIABILITY assured through many 
steps including 96-hour burn-in at 75° C 
under power. 

LOW RFI. Both common mode and dif
ferential mode filtering. 

WIDE INPUT voltage tolerances (80 to 
140 VAC/160 to 264 VAC) 

ALTERNATE SOURCES are form, fit 
and function compatible. 

For complete specifications on Con
ver's line of SILENT SWITCHERS™, 
call or write: 

Model 

2000 

AC-SO 
(DC-50)' 

AC-6S 

6002 

A C-50 

2000 

Output Alternate 
Outputs Power Source 

+SV. - 4A. 27 w. OLSO 
-SV. - 0.2A. 
+12V. - 0.3A. 
-12V. - 0.3A. 

+SV. - 6A. SO W. OLSO 
-sv. - 0.7A. 

+12V.J_1SVl - 2.SA. 
-12V.J.1SVl- 1.0A. 

+SV. - 6A. 6S w. OL6S 
-SV. - O.SA. 
+12V. (1SV.) - 2.SA. 
-12V.J.1SVJ_- 1.SA. 
+24V.J:-24Vl- 1.SA. 

+SV. - BSA. 1300 w. PM 2B04 
-SV. - BSA. 
+11V. to +16V. -12A. 

*Same as AC-SO except with 4BVDC input 

CONVER Corporation 
(408) 255-0151 

10629 Bandley Drive• Cupertino CA 95014 
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RSX-11 M 
speaks DCL* 

*DIGITAL 
COMMAND 
LANGUAGE 

MAKES RSX-11 M SIMPLE 
TO USE 
SAVES YOU TIME AND 
MONEY 

• English commands 
• VAX/VMS and RSX-11 M-PLUS 

compatible 
• on line help, hints, and examples 
• easy to install NO SYSGEN required 
• fully supported 
• complete documentation 
• $795. available immediately 
• $15. send for documentation 

Andrew Rubel & Associates, Inc. 
One Soldiers Field Park 605 
Boston, MA 02163 (617) 876-7993 

RSX-Md Digital trademarks Digital Equipment Corp. 

Circle 59 on Reader Inquiry Card 

Moving? 
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PU1840-
40 Column Thermal, 
240 L.P.M. 
Dot Matrix, 
Plotter 

Dot Matrix, · 
Plotter 

PU1808-
16 Column Thermal, 
120 L.P.M. 
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20 Column Thermal, 
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AT I• Eighth Semi-Annual '//J 

SEMlrlAA/ EXl11BIT 
Automated Testing for Electronics Manufacturing 

PASADENA CENTER, PASADENA, CA 
JANUARY 19-22, 1981 

TECHNICAL SEMINAR AND 
EQUIPMENT EXHIBIT 

Technical papers and workshops focus on 
practical testing problems 
Three-Day Exhibit provides a comprehensive 
display of test and measurement equipment. 

For further information: call (617) 232-5470 
or write Registrar, ATE Seminar/Exhibit, 
1050 Commonwealth Ave. 
Boston, MA 02215 

Produced by Electronics Test and co-sponsored 
by Circuits Manufacturing, Digital Design and 
Design Engineering Magazines. 
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New Products 

TOP-LOADING CARTRIDG E FOR LOW-COST DEC 
DRIVE A new servo technology controls signals which are 
interspersed on both data surfaces of this disk . The em
bedded servo signals position read-write heads to provide in
creased data integrity. Each surface of the #4443 Cartridge 
contains 25 6 tracks. Recording density is 3 725 bpi, density 
is 125 tpi, and operating speed is 2400 rpm. The removable 
4443 weighs approximately 5-1 /4 pounds and contains a 
recording disk 14

11 
in diameter that is 0.075

11 
thick . Nashua 

4443 disk cartridges are compatible with DEC's RLO I drive. 
All 4443 cartridges are factory-formatted . Nashua Corp , 44 
Franklin St , Nashua , NH 03061 Circle 171 

GRAPHICS INTERFACE A high-resolution graphics inter
face (SDI) is designed for use in Cromemco computer sys
tems. The SDI, can be used to display color or black-an d
wh ite images with up to 756 by 484 point resolution. Fea
tures include high point resolution, color map selection , 
dual page windowing function , automatic area fill mode, 
and NTSC broadcast compatibility. The two-board SDI 
graphics interface is $595. Cromemco, Inc, 280 Bernardo 
Ave, Mountain View, CA 94043 Circle 181 

HIGH CAPACITY CARTRIDGE TAPE SUBSYSTEM This 
cartridge tape subsystem (for DG microNOV A) features a 
14 MB storage capacity with a .9 MB/min. recording rate. 
Useful for Winchester back-up, tape spooling, or other 
storage requirements , it emulates the NOVA 4030 mag/tape 
system. The 8085 based DMN-1 Cartridge Tape Subsystem 
operates at 20K cps DMA transfer rate. Using 1 controller 
slot, the unit requires only 5 I /4

11 
of vertical mounting 

space. $2600 in quantities of 2S including controller, tape 
drive , power supply , and software license. Alloy Engineering 
Co, Inc, 85 Speen St , Framingham , MA 0170 1 Circle 182 

SINGLE-BOARD, 8-CHANNEL 12-BIT D/A CONVERTER 
FOR PDP-11 Industry's first single-board, 8-channel 12-bit 
(DJ A) converter system features full backplane and soft
ware compatibility with PDP-11 series and associated UNI
BUS. Mounted on a DEC-standard quad-height board , the 
DTI 716 has 8 independent channels of 12-bit DJ A conver
sion . Each channel operates solely under PDP-I I program 
control and includes an individual , 16-bit data input register. 
Registers are organized to appear as 8 consecutive read/ 
write locations in the I/O address page and to allow full use 
of all read-modify-write commands in the PDP-11 instruc
tion set ; the base address is jumper selectable. The convert
er is especially ideal for 8-channel point-plotting applica
tions under command of the PDP-I I instruction set. $1695 
in 1-9 quantities. Delivery, 5 days ARO. Data Translation, 
Inc, 4 Strathmore Rd , Natick , MA 0 176 0 Circle 190 

HIGH LEVEL LANGUAGE FOR MICROCOMPUTER A 
high- level system-implementation language, (PL/65) is avail
able for Rockwell's AIM 65 microcomputer. The software 
is designed to improve the productivity of the programmer 
and to increase program reliability . Control statements such 
as conditional execution (IF-THEN-ELSE), conditional 
looping (FOR-TO-BY) , coupled with simplified block capa
bility , support structured program design techniques. The 
PL/65 compiler generates R6500 assembly language source 
cod e. In addition , PL/ 65 allows assembly language instruc
tions to be incorporated in-line in portions of programs. 
The AIM 65 PL/65 compiler is contained in two 4k byte 
ROMs which plug directly into the AIM 65 master module. 
The price, with user's manual, is $125 . Rockwell Interna
tio nal, Electronic Devices Div, 3310 Miraloma Ave , PO Box 
3669 , Anaheim, CA 92803 Circle 194 



Plug in to CRDS 
for complete 

LSl-11 systems 
lfMF·211 • 

Software 
Your choice of: 
• RT-U 
•RSX-UM 
• U/V6 (UNIX *) 

MF-211 /411 
• LSl-U/2 with 32K words or LSl-U/23 

with 64K, 96K or 128K words 
• RX02 Equivalent Dual Floppy Systems. 

Single-Sided or Double-Sided, 
Dual Density 

• Quad Serial Interface 
• 8 Quad Slot Backplane 

When you plug in to Charles River Data 
Systems you plug in to innovative, practica l 
solutions to your system design requirements. 
Solutions like our double-sided, double
density floppy disk systems-offering one 
megabyte of RX02 equivalent storage per 
drive. Or our Winchester drive with cartridge 
tape back-up for fail-safe reliability-in a sin
gle enclosure, with a common controller card. 

You can purchase each of our compact, 
reliable components separately to expand or 
complete a system. Or combine them in your 
choice of configurations for powerful. multi
user, general purpose computers in a single, 
cost-effective package. 

Equally at home as R & D systems or as 
the basis for business and process control sys-

" Trademark of Digital Equipment Corporation . 

HD-11/HD-11 T 
•Shugart Winchester Drive with 

21 Megabyte Capacity, Software 
Equivalent to Four RLOl 's 

• DEi Cartridge Tape Back-up (HD-UT) 
•Controller Card with RLOl Instruction 

Set Compatibility 

terns, CRDS systems are ba sed on the DEC 
LSI-11/2 or LSI-11/23, with from 32K to 128K 
words of MO S memory. Peripherals avail
able include a 21 mega byte Winchester fixed 
disk system; single- or double-sided floppy 
disk drives; and a 3M cartridge tape back-up 
for the Winchester disk. Software systems 
available include RT-11, RSX-11, and U/V6 
(UNIX*). 

Whichever configuration you choose , 
you're assured of plugging in your system 
fast. because C RDS delivers most products in 
30 days! 

For complete specifications, and to dis
cuss the configuration or components that 
best meet your needs, call CRDS Marketing 
at (617) 655-1800. And plug in to CRDS today. 

"UNIX is a registered trademark of Bell Laboratories. 

.. I ~D.[)Q 
1111111 

__ c_h_a_r_1e_s_R_iv_e_r_o_a_ta_s_v_s_te_m_s_,_1n_c_. __ 
L.Jn iJ 4 Tech Circle, Natick, MA 01 160 •Tel. (617)655-1800 •TWX (71 0)386·0523 
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New Products 

HARD DISK OPTION FOR LM-80, LM-25 SYSTEMS Hard 
disk package consists of a l 0 MB capacity disk, a controller 
and a new LOMAC DOS. Cartridge consists of two five 
megabyte platters, one fixed and the other removable. The 
removable cartridge readily transfers programs to other sys
tems and system backups. It also provides ability to process 
collected data on other computers (IBM, DG, DEC, HP, etc.) 
The hard disk controller will support up to four hard disk 
drives, for a total of 40 MB storage capacity . The package 
includes diagnostics and utility programs. Delivery, 90 days 
ARO. Lomac Corp, 3052 Orchard Dr, San Jose , CA 95134 

Circle 172 

LOW-COST ALTERNATIVE FOR PDP-8 An immediately
available alternative to the PDP-8 is this new LSI-8 micro
computer priced at $1500 each in 25-unit quantities. It is 
claimed to be ideal for medium and high-volume general
purpose applications which require a powerful, reliable and 
easily-serviced computer. The $1500 price is for a complete 
32K system with rack mount chassis and power supply. 

Hardware is available at all levels of system configuration 
from individual boards , card cages, and chassis to complete 
systems, including flexible disk systems. Typical system 
boards contain CPU with dual-serial 1/0, 32K RAM, 4K 
battery-backed-up CMOS RAM , and a DMA flexible disk 
controller. Software available from Intersil for the LSI-8 
microcomputer includes operating systems, special handlers, 
utilities, and cross-assemblers. Other software , such as oper
ating systems and a variety of specific applications are avail
able from Digital Equipment Corporation and DECUS. 
Intersil Inc, 10710 North Tantau Ave , Cupertino , CA 
95014 Circle 173 

MICROHYBRID 2-QUADRANT DIVIDERS Microhybrid 
dividers are designed to interface with micro-processor 
based systems. Small modules include a transconductance 
dividing element, a stable reference and an output amplifier 
with specified accuracy internally trimmed for feed-through, 
output zero and gain trim. Models 503 through 506 divide 
in two quadrants with a transfer function of lOX/Y ; divid
ing errors (at 25°C) range from 1.0 to 0 .1 % Accuracy speci
fications include the effects of offset voltage , feedthrough , 
scale factors and nonlinearity . $65 to $160 in 1-9 quantities . 
Delivery from stock. Quantity discounts available . SGR Corp. 
Neponset Valley Industrial Pk , PO Box 391 , Canton, MA 
02021 Circle 175 

SBC. The PCU-6800 series include the CPU, power-on re
start circuitry, system clock and timing circuitry , provisions 
for mounting RAM and ROM/PROM memory , four parallel 
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programmable 1/0 ports , a serial RS-232C communications 
port, optional monitor/debugger firmware , 3 programmable 
counter/timers, bus drivers and receivers for system expan
sion and capability to work with slow and dynamic external 
memory. $525 - $775. Phoenix Digital Corp, 3027 N 
33rd Dr, Phoenix, AZ 85017 Circle 177 

SEVEN NEW SPINWRITER FONTS Seven additional new 
fonts from this company include first-time-offerings for the 
medical, pharmaceutical, chemical and publishing industries. 
The new multilingual fonts print over 30 different lan
guages. Typical offerings include the Scientific/Times 
Roman font , which was specifically designed for the chemi
cal, pharmaceutical and medical industries. The Super Cour
ier/Publishers font was tailored for the newspaper and pub
lishing industries. The Greek/Times Roman font combines 
both conversational English and Greek. NEC Information 
Systems, Inc, 5 Militia Dr, Lexington , MA 02173 Circle 178 

TRANSACTION MONITORING FACILITY TMF is a sys
tem-level capability that simplifies the task of designing 
transaction oriented data management applications on a 
Tandem system by providing a number of facilities to main
tain data base consistency during concurrent transaction 
processing. The data base can reside on a single Tandem 
system or can be distributed over multiple nodes of a 
GUARDIAN/EXPAND network. In either case, TMF en
sures that the data base remains consistent in the event of a 
program failure , a single component failure or even the 
total loss of communications between nodes. Tandem Com
puters, Inc, World Headquarters, Cupertino, CA Circle 179 

COLOR VIDEO TERMINAL This new color raster scan dis
play is offered as part of a graphics workstation. Also in
cluded are an alphanumeric keyboard , and choice of tablets 
with electronic pens. The 19-inch display has a bright , high
contrast picture with eight colors (red , blue , yellow, green, 
magenta , cyan white and black.) A selective erase capability 
allows an operator to remove selected components without 
repainting the entire screen. The display is designed for use 
with the company's Video PCB and Super VLSI interactive 
graphics systems. Prices of the color workstations begin at 
$51 ,300 . Delivery of the first system with color video 
workstations was scheduled for July 1980. Applicon Inc, 
32 Second Ave, Burlington, MA 01803 Circle 191 

PASCAL AT 'BASIC' PRICES: $175 SORCIM has lowered 
the price of its P ASCAL/M release two product (compiler, 
emulator, runtime library and ninety page user manual) to 
$175 . Release two has been improved to support long inte
gers, full random input and output , and Boolean output. 
Pascal/M runs under the popular CP/M operating system 
and supports the full Pascal Language plus extension for as
sembly language externals , ADA syntax random 1/0, a com
plete run time recovery system plus over forty additional 
built in procedures. The product is available to run on 
either the 8080-85 or Z80 with additional versions support
ing the AMD 9511 and GODBOUT 8085-8088. SORCIM, 
2273 Calle de Luna, Santa Clara, CA 95050 Circle 195 

PASCAL LANGUAGE SUPPORT FOR Z-80 The new 
product (Pascal/8002) is said to simplify the process of pro
gramming Z-80 based equipment in the Pascal language using 
any 8002 development system. The new package solves 
many problems which were previously barriers to Pascal 
programming of microprocessors. It provides him with a 
simple yet flexible set of tools for configuring Pascal pro
grams to meet the machine-dependent constraints of his 
end product . Pascal Development Co, 10381 So. De Anza 
Blvd , Suite 205 , Cupertino, CA, 95014. 

Circle 196 



VECTOR CAPABILITIES IN A 
RASTER DEVICE. This new color 
raster graphics system has 10 times 
increased speed and offers dynamic 
line drawing capabilities. Whizzard 
7250's high speed digital vector gen
erator has an average pixel writing 
time of 160 nanoseconds. This speed 
allows complex pictures to be updated 
and manipulated at standard 30Hz 
frame rates on a 51 2 x 512 color or 
black-and-white raster monitor screen. 
The 7250 supports up to four red/ 
green/blue color monitors of 16 colors 
each ; or up to 16 black and white 
monitors. Wide variety of interfaces 
available for most popular 16-bit mini
computers. The WHIZZARD 7250 sys
tem will be available for deliveries be
ginning late Summer. Black and white 
monitor systems will start around 
$20,000. Color systems will start below 
$25,000. Megatek Corp., 3931 Sor
rento Valley Blvd ., San Diego, CA 
921 21. Circle 130 

DISK CARTRIDGES, both front- and 
top-load designs, now are available with 
features designed to enhance data pro
tection , according to 3M. Top-loading 
cartridges have a single-action handle 
which seals the cover to lessen the 
chance of debris entry. A bottom-cover 
twist lock centers and locks hub and 
disk in the cartridge. Front-loading car
tridges have a hinge-action access door ; 
the absence of warping and distortion 

ensures positive door closure, keeping 
debris off disk surface. Air doors use 
the 3M " living hinge" door stop, which 
has a soft, flexible , folding construc
tion that limits the potential for dam
age to disk surfaces during handling 
and shipping . The cartridges co me. in a 
variety of sector notch configuratio ns 
to provide compat ibility with virtually 
any cartridge drive . 3M, Dept. DR80-9, 
Box 33600, St. Paul , MN 5 5133. 

Circle 128 

DOS CONVERTER. ISIS , CP/M, or 
polyFORTH can be run o n the SBC-
80/20 CPU Board by use of the SW-800 
co nversion kit. Package includes an in
struction manual that describes the re-

quired hardware modifications to the 
board. A cold boot load er, monitor , 
and disk modifying program come o n 
a single 2716 EPROM that plugs into 
the SBC-80/20 Board . Full use of the 
Disk Operating System implies the 
addition of 64K BYTE RAM and a 
Diskette Hardware Subsystem ; also, a 
standard CRT terminal is a necessity . 
Model SW-800, $450. Zendex Corp, 
6398 Dougherty Rd , Dublin, CA 
94566. Circle 126 

DISK STORAGE SYSTEMS FOR 
DATA GENERAL Single-board con
trolkr emulates Data General's 

ZEBRA (6057/6060/6061) disk 
systems. The 3100 Controller is de
signed for large data base environments, 
and permits daisy-chaining up to four 
CDC Storage Module Drives for a total 
capacity of up to 2,700 MB. The emu
lating 3 I 00 single-board Controller 
mounts within the minicomputer; uses 
a single , resident I/O slot; employs a 
fast 2901 bit-slice µP ; and offers an op
tional dual-CPU capability for con
figuring redundant, non-stop systems 
where downtime is intolerable. System 
Industries, 525 Oakmead Pkwy, Sunny
vale, CA 94086. 

Circle 158 

Division of GAW Control Corp. 
150 New York Avenue, Haleslte, NY 11743 
(516) 423-3232 
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A Low-Cost EPROM 
Progra1nmer: $1345 

The Model 80 Programs 
These single supply EPROMS 
to manufacturer's specifications: 

• 2758 • 2532 
• 2516 • 2732 
• 2716 

-
II 

""' ·- -· - -·- .. 
•• •Iii 
.. .,,, .. 

" •• • • • • r .. : 
-

II • 
" ., 

The Model 80 is a versatile , stand-alone 
EPROM programmer. Because it is self
contained, it doesn't tie up your development 
system. The Model 80 allows program entry 
via paneled keyboard or serial interface 
R5232, and features true hexidecimal display 
of address and data with editing capabilities 

.__ ____________ _.allowing data insertion, deletion. and rese-
quencing. The Model 80 has a bi-directional ASCII-Hex Serial Interface with Intel 
and Motorola among its standard formats and others available as specials. Get more 
information today. 

SMR Electronics, Inc. P.O . Box 275 . Sharon. MA 02061 

Circle 65 on Reader Inquiry Card 

How to design a 
better Winchester drive: 

Clifton brushless de motors. 
Clifton 's brushless de motors for 
Winchester drives offer you these 
important advantages : 

• Better speed control to help 
you meet tight specs 

• Fewer linkages and moving 
parts, resulting in higher 
reliability 

• Small size , for easier packaging 
and better air flow design 

• Higher torque, for lower power 
consumption 

• Optional control electronics in 
a single self-contained package 

Plus, you get Clifton 's over 30 
years of experience in high 
technology rotary component 
design and manufacturing. 

Clifton has the capability to 
provide a wide range of brushless 
de motor packages to meet 
virtually any set of requirements. 
To review your needs, call Carey 
Walter at (215) 622-1000 today. 

rn CLIFTON PRECISION ® 
Litton 

Marple at Broadway 
Clifton Heights, PA 19018 
(215) 622-1000 

. .. We make it happen with motors. 

See Us at Wescon Booth # 2350 
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New Products 

EIGHT-PEN EIGHT-COLOR PLOT
TER. A Z-80 microprocessor is the 
center of intelligence for Model 281 
plotter. It controls automatic pen 
changing, off-scale data handing and 
coordinate transformation. Uses eight 
separate color pens of varying line 
thickness. Access of any point within 
the plotting area is reached by an ex
tremely high speed pen-positioning 
servo system at speeds up to 1 meter/ 
sec. SOL TEC Model 281 Digital Plotter 
is highly suitable for OEM and end user 
applications. Send for 12 page color 
brochure. Soltec Corp, 11684 Pendle
ton St, Sun Valley , CA 91352 . 

Circle 142 

HALF-SIZE DISK DRIVES. At 2.1 
inches high, these 8" floppy disk drives 
are half the height of other models. By 
installing two of these drives in the 
same cabinet space presently occupied 
by one drive, storage capacity of word 
processors and small computers can be 
doubled . Both dual and single headed 
models are available. Storage capacity 
is 800 kB for the single headed model, 
1600 kB for the dual. Both models ac
commodate . FM, MFM, or M2 FM en
coding. Micro Peripherals , Inc , 97 54 
Deering Ave, Chatsworth, CA 91311. 

Circle 146 

LSI-11/23 BASED µC. MIK-11/23 µC 
system adapts the LSI- I I /23 processor 
to the Computer Automated Measure
ment and Control (CAMAC) standard 
for data acquisition, process control 
and software development. Unit is two 
to four times faster than LSI-I I /2 
based models, and features 400-plus 
PDP-I I instruction set, asynchronous 

serial port for interfacing RS-232C and 
20 mA loop terminals, and a controller 
board to interface the processor to the 
CAMAC data bus. Also, this model 
supports RT-I I, RSX-1 IM, and all 
DEC PDP-I I software, and has mem
ory management for addressing l 28K 
words of resident memory. Standard 
Engineering Corp, 44800 Industrial 
Dr, Fremont, CA 94538 . Circle 152 



FORMATTER, EDITOR, PROCES
SOR (some new items from Perkin
Elmer.) 

EMBEDDED TAPE FORMATTER. 
Mounted in the rear of the tape drive, 
this formatter provides control for up 
to four tape drives from a single con
troller. When daisy-chained with a 
second formatter, up to eight drives 
are controlled. IBM/ ANSI compatible, 
it operates at data densities of 1600 
bpi in PE and 800 bpi in NRZI, and 
also provides all the necessary logic 
for writing and reading in either PE 
or NRZI formats. Models are available 
for use with NRZI, PE, or dual density 
9 track tape drives. Additional control 
features include continuous read or 
write (on-the-fly) operations ; writing 
and reading of file marks ; edit updating 
of any record on a previously recorded 
tape with a new record of the same or 
shorter length ; and special low thresh
old data recovery circuit. Model 700 , 
$1475 (100). Availability is 60 days. 

SUPER OWL EDITING TERMI
NAL. This device offers compactness, 
choice of two detachable keyboards, 
light pen, and communications modes 
to minimize host computer loading 
and maximize host control. Configura
tion details and the 12 (shiftable to 
24) function keys are programmable 
from keyboard (in response to English 
menus) or downline from host. Infor
mation is stored in a nonvolatile EA
ROM . Field attributes include half 
intensity, inverse, blink , protected , 
numeric only , non-display, light pen 
selectab le and most combinations. 
Model 1250, $1990. 

INTEGRATED TRANSACTION 
PROCESSING SOFTWARE. Reliance 
II runs Perkin-Elmer's 32-bit Megamini 
computers and controls up to 128 
transaction processing terminals on 
each minicomputer. Perkin-Elmer also 
offers a new Interactive Query System, 
IQ/32, which provides simple user 
interface for ad hoc queries to data 
base files. Using IQ/32, management 
and other user staff can fulfill onetime 
requests for information without pro
gramming. New versions of COBOL 
and RPG II compilers have also been 
announced. The COBOL compiler of
fers performance improvements of 30 
to 50% over prior releases. Reliance 
II is $12,500 (U.S.) , and is available 
under license immediately . Includes 
three weeks of training, installation, 
and maintenance for one year. IQ / 32 , 
COBOL , and RPG II are also available 
under license immediately . $3 ,000 for 
IQ /32 (U.S.,) $5,000 for COBOL 
(U .S.,) and $2 ,500 for RPG II (U .S.) 
Additio nal software co pies are avail
able under company 's licensing plan 
at about 10% o f the first copy price 
for multiple sy stem buyers. Perkin
Elmer, Computer Systems Div. , 2 
Crescent Pl , Oceanpo rt , NJ 07757. 

Circle 133 

• 
+'Wir e 
"' FINE AND ULTRA FINE w INSULATIONS AVAILABLE - SINGLE 

C INSULATION R~w::G R~ 1~aE ~~~t 
POLYURETHANE 105" C AWG 31·56 MW·2C 

Vinyl Acetal 105°C AWG 31-46 MW-15C 

ca
"" ::~:::~~~ .. ':~1~: ' ::::~ ::: ::::: ::::~c 
"'' POLY·N 130 SELF· BOND (POLY / NYLON) 105 °C AWG 31-56 MW -29C 

SELF-BOND (Polyam1de) 12o· c AWG 31-56 NA 
1Polyam1de Outercoat) 

*SOLDERABLE Modified 15o• c AWG 31·56 NA 
POLYURETHANE 150 

E 
*SOLDERABLE POLYESTER 170 11o· c AWG 31-56 MW-26C 

ESTERMIDE 170 

~i1~1~·~1~~ 1 i~~··· 1 so · c AWG 31-56 MW-30C 

*UL & MILITARY SPECIFICATIONS 
NOTE : POLYURETHANE 150 · Solderable in 2 to 3 seconds at 370 ° C. 

ESTERMIBE 170 - Solderable in 2 to 3 seconds at 450 ° C . 

Insulated Copper-Nickel Alloy Wires
ALLOY 30 · 60 · 90 · 180 · 294 
30-44 AWG available in many insulations
SINGLE · HEAVY· TRIPLE· QUAD 

COONE"A W.AE" COMP-4Nt" 
9186 Independence Avenue, Chatsworth , Ca 91311 
(213) 882-8311 

Circle 67 on Reader Inquiry Card 

HUNTSVILLE, ALABAMA? 
YOU BET! A PROGRESSIVE COMMUNITY 

LIKE ATLANTA OR PHOENIX OR DENVER BUT 
ONLY 150 THOUSAND PEOPLE 

Everything from the aesthetic beauty of the surrounding hills and 
waterways to the culture of the von Braun Civic Center and the 
living/ work ing standards associated with life in the cosmopolitan 
atmosphere of a space center. 

We have a good technical challenge for experienced engineers and 
physicists in the latest state-of-the-art digital computer systems 
incl uding interface techniques and familiarity with standard 
peripherals. Responsible for short and long range planning as to 
systems upgrading and modification. Must be qualified to perform 
capability studies of present equipments versus future requirements . 
Must prepare technical specifications for systems procurement and 
monitor the entire procurement cycle . Applicant must possess a BSEE 
or Computer Science Degree. Advanced degree desirable. Five years 
previous digital hardware experience mandatory. 

Liberal company benefits including relocation reimbursement, paid 
vacations, retiremenVmedical / dental and life insurance plans, 
educa!ional assistance, and others. 

Contact MR. R.G. ZWECKER , Mon-Fri, 9AM-4PM, CALL COLLECT 
(205) 883-9690 or send resume to: 

an LTV company 

2003 Byrd Sprlnd Road, Suite 105 • Hunt1vllle, Alabama 35802 
An Equal Opportunity Employer M/ F 
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Ken O'Mohundro and Ray Bell 
Able Computer, Irvine, CA 

Designers' Guide To 
DEC Add-In/ Add-On Products 

There are three kinds of users in the add-in/add-on business: 
those who should not try to use add-in /add-<rn products , 

those who should use add-in /add-on products and those 
who must use add-in /add-on products. 

When not to buy 
Do not buy from an add-in /add-on vendor if you need 
someone to take service responsibility for your entire sys
tem. Add-on vendors usually do not take responsibility for 
a system, but provide a telephone-support-only service -
typically for hardware with little or no software consider
ation. Those users who work well with this type of tele
phone support usually have a working knowledge of this 
computer and can isolate problems . One who simply uses 
the computer , but is not involved in insta ll ation, main
tenance, running diagnostics, board replace men ts , etc., will 
need on-site support from liis system vendor's service group 
to perform those functions. 

You should not buy from an add-in/add-on vendor if 
you are re lying totally on the mainframe house for in stal
lation and maintenance of your rnmputer system's hardware 
and related software. The fie ld service person may or may 
not provide service for your machine if there are products 
operating on it that are not his. Yo u may choose to place 
the add-on item so that it can be easily removeJ from your 
system. This may not necessarily be optim um or electrically 
correct, but it is one solution to continue service by your 
mainframe house. If you can learn to install anJ remove 
your add-on equipment, then you shoulld have no problems 
in buying those products. But , if you are reluctant to per
form these type of operations, you should avoid purchasing 
the add-on product. 

When you should buy 
Most mainframe houses offer hourly, on-site service to their 
customers. However, the typical add-in/add-on vendor, 
limited by his size, does not supply this type of service. 
Instead, he provides service via a telephone support person . 
Add-on vendors have found that most problems can be 
so lved, or at least isolated with this type of support. The 
client who should buy from an add-in /add-on vendor, then, 
is one who operates comfortab ly with this le vel of support 
from his vendors. Two types of users fa ll into this category: 
the OEM and sophisticated end-user. 

An OEM is, you might say, an add-on vendor himself. He 
assumes the responsibility of becoming the computer system 
supplier for his customers. As such, the OEM's expertise is 
also in the servicing of such systems. He should be equip
ped to give the proper on-site support, as well as be the 
central support source for his customers. He brings together 
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R EBUstm (Bus repeater - DB 11 replacement). 
Installs in : All PDP-11 's; without using additional backplane space. 

all the different add-on or adJ-in items of his customer's 
computer system, and in being equipped to provide this 
service, he is an excellent candidate to buy from the add-in / 
add-on vendor himself. He can provide support to his own 
customers who are not knowledgeable enough to buy di
rectly from the add-in/add -on vendor. 

The "sophisticated end-user" is one who is knowledge
able enough about his own computer system to perform the 
basic range of operational and remedial tasks. This end-user 
can usually be taught to isolate a probable faulty interface . 
This includes running diagnostics, removing the device , re
running diagnostics effecting systems, and being prepared 
to discuss the type of hardware or software problem (in 
reasonable detail) with a telephone support person from the 
add-on vendor. The end-user's needs and the add-on vendor's 
capabilities are balanced so that they productively com
pliment one another. 



If you are an end-user and are considering buying from 
an add-in/add-on vendor , you need to determine whether 
you are both capable and willing to perform the following 
tasks : (1) install and remove the product from the system ; 
(2) run diagnostics to isolate a problem interface (board 
level) and (3) be able to provide problem detail and accept 
and understand corrective instruction via telephone support. 

When you must buy 
Here is a list of situations in which a user must buy from an 
add-in/add-on client ... 
• There are times when the product you need requires more 
space in your system than you have available . Some add-on 
vendors develop products with the same capabilities as those 
offered by the mainframe house which take up less space in 
your system . 
• If you find yourself in a financial corner and the alter
natives open to you are too expensive to institute, an add-on 
vendor can often offer you a similar alternative at a lower 
cost than the mainframe house. 
• If it is time for you to move up to the next largest CPU 
because your needs have outgrown your present computer 
system and budgetary restrictions will not allow the pur
chase of an entirely new computer, add-on vendors can pro
vide enhancements which extend the capabilities of your 
system, thus allowing you to continue using your current 
system to meet your increased workload. 
• In situations like the above one, you need a proven , de
pendable product , one which can reliably provide the capa
bilities you need. Certain add-on vendors specialize in these 
types of reliable products. 
• Oftentimes, your computer manufacturer simply does not 
make the product you need. Add-on vendors, because of 
their size, tend to spend more time developing these unique 
_products, and also tend to have the capacity to respond 
more quickly to changes in needs within the market. 
• Because of their smaller size and more specialized em
phasis , add-on vendors can take the time to solve your in
dividual problems , and satisfy your unique computer system 
needs . 
• You need the product now . An add-on vendor can often 
supply the required product in a much shorter delivery time 
than the computer manufacturer can . Again , because of the 
smaller size, the add-on vendors can work more quickly in 
responding to your individual needs. For example, in the 
memory market , a l 28K word add-in memory for the PDP-
11 /45 is not available from DEC. We offer such a memory 
that upgrades the PDP-11/45 to an equivalency of 1.5 times 
the internal processing speed of a PDP-11 /70. This add-in 
increases the power of currently-installed PDP-11/45, -11/ 
50, -11 /55 systems for those users who cannot or choose 
not to spend the money to replace those systems. 

In the cache memory field, 8-kbyte caches upgrade the 
throughput of PDP-11/34, -ll/34A, -11/35 and -11/40 
minis . These caches help make the present system viable for 
a little bit longer , provide a capability which is not offered 
by the computer manufacturer , and are backplane-resident 
and fully software-transparent. 

In communication devices, a 16-line multiplexer , which 
operates at twice the speed or within half the bandwidth 
required by the DEC DH 11, allows the user to support 
more communication channels on his system while realizing 
economies of space, power, bus loading and cost. The 
DMAX/1 6, for example, emulates a similar DEC product 
yet it requires only one-third the amount of standard back
plane space in the system as opposed to a dedicated back-

plane required by the "DEC equivalent." 
Sometimes a product is designed by the mainframe 

manufacturer out of "market necessity", as a "courtesy" 
to customers or convenience rather than out of a planned 
development of the product. Such a "necessary" product 
may only be " timely" - not the best product - and most 
likely may not reflect a state-of-the-art design. Add-on/add
in vendors take these "necessary" products and make them 
more efficient and reliable , not just adequate . For example , 
the REBUS bus repeater fits in line with the UNIBUS cable 
and replaces a complete system unit, saving considerable 
space (four full backplane slots) and installation time and 
maintenance. Also , the design is installed at any point in 
the system where a UNIBUS connection is made. 

These are just some of the necessary-type products. Our 
market strategy was to aim our 20 products primarily at the 
user who MUST use add-on/add-ins. We appeal to all classes 
of add-on/add-in product users because they all "add-in" 
with full software transparency to the diagnostic level and 
do not associate with any other product that rotates , snaps , 
pops , slides or moves in any fashion. Such solid state de
vices lend themselves readily to quick and simple "board
swap" support responses with minimal system impact. 

Users must know their specific needs as well as the real 
capabilities of any add-on vendor because there are so many 
such vendors in the market to choose from. Serious things 
to remember when choosing an add-on vendor are to be 
sure that they know your CPU well enough to work with it , 
that they can work well with you and the field service group 
supporting your computer, and that they take an interest in 
your system , and have sufficient computer-system expertise 
to assure that they are not going to be careless in working 
with it. While it is difficult to make a judgement on these 
things without actually working with the vendor , these are 
a few things to look for when choosing the vendor, and 
they may help you to avoid negative encounters which are 
always overly costly in terms of time, confidence, system 
integrity and reputation as well as money. 

If you find a vendor who has specialized in one main
frame for over three years, you can safely assume he will 
know that product fairly extensively. The vendor who deals 
with four or five different computers probably will not be 
as knowledgeable about your CPU as the one who works 
specifically with your type of CPU. The add-on /add-in ven
dor should know your computer well enough to help you 
in deciding how to make it opera te mos t efficiently and 
effectively for your specific nee ds . 

What is the future? 
Where is the add-in/add-on market going? At this point there 
are numerous possibilities , almost unlimited vectors of in
terest to pursue relative to DEC alone . There is the LSI , 
PDP-11 , Mini-Vax, communications , controllers, periph
erals, memories , and backplane resident system enhance
ments. 

No matter which computer system application the user 
implements , the key is choosing the kin d of bus he can 
really build upon. In this area , also, there is a lot of con
fusion . DEC has introduced the SBI bus , mass bus, mega 
bus, Q bus, UNIBUS, fast bus. How do you decide which 
one to choose? The main thing to remember in choosing 
your bus is how far it can grow with your needs , how much 
it can expand before it becomes inefficient for you. 

Besides needing a bus with expansion capabilities , you 
need to avoid major software changes. If you need to up
grade so extensively that you need a new system , you will 
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probably need an entirely new software system as well. 
But , if you choose a bus that is versatile and thus viable 
for a long time , you will be saving both time and money 
by avoiding those major computer system changes. 

There are a lot of solutions to the question of where 
to head for the future. People are talking about micro
processors , the Q bus , performance, speed, scurrying about 
for the newest , latest , and greatest thing . But the truly 
universal solution to the problem of where to grow is still 
best served by the DEC UNIBUS . It was in the beginning, 
is now, and always will be . The UNIBUS is used throughout 
the DEC line even though there may be other busses as well . 
The VAX has a UNIBUS . The System 20 provides a UNIBUS. 
The KLIO mainframe has a UNIBUS. Any peripheral which 
operates on one of them will operate on all of them . The 
versatility of the UNIBUS makes people willing to wait for 
it , and to continue investing in it. The result is a very broad 
and extremely deep " investment addiction" to the UNIBUS ; 

For example, compare the UNIBUS and the Q bus, both 
from the dollars standpoint and the technical standpoint. 
The Q bus is cheaper. It is cheaper because of computer vol
umes , if you want to or can handle those kind of volumes. 
You save money with the Q bus , but you lose the speed of 
the UNIBUS . The UNIBUS runs at a speed of 300 ns , while 
the Q bus runs at 600 to 800 ns . 

The UNIBUS products are supported by DEC field ser
vice , while the Q bus product is handled by distributors. 
Therefore , Q bus devices are not supported on the system 
level. With the money you save on the Q bus , you lose the 
specialized system service of the UNIBUS. 

The Q bus can do a lot of things, but its expansion capa
bilities are limited . If you are looking to grow in the future, 

CACH E/434t m (4K word cache 
memo ry). Installs in : PDP-11/34 and 
-11 /34A witho ut using any add itio nal backplane space. 

and we can assume that you will grow, it is best to look to 
the UNIBUS or else all that money you saved on the Q bus 
will have to be used to buy all UNIBUS devices. 

What does all of this mean? It means you had better 
have a number of very sound reasons to invest your confi
dence in any add-in/add-on vendor. You can profit by such 
associations - if you pick such a vendor who has established 
a long and demonstrably good record of both product reli
ability and product support for a very broad base of cus
tomers throughout the world. 

Rate this article: circle 7L, 7M or 7H 
on Reader Inquiry Card. 
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