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A Marriage of
Convenience—

for PDP
and LSI users!

It's a marriage made in heaven—for DEC PDP-11 and ceremony, Series 5300, with its' one, two or three platter

LSI-11 owners who would like a low-cost, quick-to-install, versions and unformatted data capacity of 70M bytes and

high-density data storage system. . track density of 300 TPI can be joined with

The union consists of Kennedys' Series the KSC11 unibus disk controller for the

5300 fixed media, Winchester technology PDP-11; and the KSCO1, for use with LB
disk drives and Kennedy emulation the LSI-11; And no software changes
controllers. The controllers; which use or other alterations are required.
standard DEC PDP-11 operating systems Kennedy Series 5300, controllers and
and diagnostic software, are embedded your PDP-11 or LSI-11—put them 2
inside the computer, allowing the Series together, plug them in and you have a 'y
5300 to be easily attached to both PDP-11 winning system.

and LSI-11 miniit.ln one sweet, short
; KENNEDY %

Subsidiary. Magnetics & Electronics In {

1600 Shamrock Ave . Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249
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The Single-board Computer System
for the Man Who Doesn’t
Have Time to Build His Own"

........

--------
------

CONTROLLER

*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™ (Z80 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™.

PUNABYTE :
@ [ THE BASIC CONTROLLER™ WORLD

115 Independence Dr.,, Menlo Park, CA 94025 (415) 329-8021
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Complete systems
for computer graphics
and image processing.

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.

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 graphic
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.

GRINNELL SYSTEMS

2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910 338 2145
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ON OUR COVER

With  thousands of computer-compatible
products offered for DEC micro and mini-
computers, it’s truly a DEC-compatible world.
Photos courtesy of: Digital Engineering; TDX;
Burr-Brown; Charles River Data; Datel; DCA.
Cover illustration by Josh Randall.

Concept by Richard Sarno.

Features

30 The DEC Compatible World

Faster deliveries, wider selection, better specs, lower costs, compact
packaging — these and other factors offered by DEC-compatible manu-
facturers enable OEM system integrators to reach the market sooner.

32 DEC-Compatible Directory
As the most comprehensive directory ever published in the computer-
electronics trade press, this listing of DEC computer products, software,
services and firms fills an important need for OEM system designers,
builders and integrators.

62 Acquiring Data At High Speed With A Minicomputer System

Here is how a peripheral high-rate data acquisition subsystem can increase
minicomputer performance with over a million sample/sec data rates, and
with multiple high-rate subsystem data rates exceeding 10 million
samples/sec.

66 Designers’ Guide To Switching Power Supplies
Selection of the optimum switcher for a given application depends upon the
specifics of the particular application. This article provides guidelines for the
system builder.

72 Design Guide To Data Acquisition
Here are the hardware/software aspects of data bus buffering, address
decoding, handshaking and control circuitry for data acquisition and wP
interfacing applications.
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Costly Down Tir;iet'
with Deltec AC

Power Equipment

When your computer misses a beat,
chances are the cause was introduced
into the power transmission line by
noise, glitches, brownouts,
or blackouts.

Deltec is aware of these persistent
AC power problems and has
developed a variety of products that
filter noise, regulate voltage, and
generate backup power to keep your
computer up and running. The cost is
a mere fraction of expensive down
time. Ask a Deltec engineer what a
Super Isolation Transformer, AC Line
Conditioner, or Uninterruptible Power
System can do for you. He will analyze
your problem and recommend only
what you need for the solution.

s GOULD

DELTEC

Gould Inc., Power Conversion Div

2727 Kurtz Street

San Diego, CA 92110
Telephone (714) 291-4211
TWX (910) 335-1241

Super-Isolation Transformer
(Model DT 250

AC Line Conditioner
(Model DLC 3060)

AC Power Handbook.
An informative book,
written in layman's
language, outlining AC
power problems and
solutions is now available
from Deltec at our cost of
$4.00. Write or call for
your copy.
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You don't get the lion's share of the
market by pussyfooting around.

You get it by building the most reliable tape and Should you ever need service, we'll be there fast.
disc controllers available. Our very first production units Anywhere in the world. We even fly our own airplane,
built in 1975 are still going strong. S0 you won't have to wait.

Wespercorp controllers work, right from the Wespercorp controllers fit DEC (LSI-11, PDP-11)
moment they're installed. and Data General (NOVA and Eclipse), and Perkin

That's because we thoroughly test and document Elmer (Interdata) computers. We can fill orders in 30
the performance of all of our controllers under actual days ARO. Sometimes even faster.
operating conditions before they leave Get the complete story on our entire

line. Call or write us today.
Wespercorp, King of the
Jungle, 14321 Myford Rd.,
Tustin, CA 92680.
Ph. (714) 730-6250.

_@ymberlincontrolhrs. ;

the factory.

You get it by building one
of the best service
organizations in
the business.

*~ Circle 6 on Readef




Letters

Non-degreed EEs

Dear Editor:

This is in defense of non-degreed EEs,
who Feerst disdains. I've had no for-
mal electronic training, yet I've de-
signed analog and digital products
which are doing quite well. Does this
make me less of a designer? No. I ob-
serve negative tendencies among my
degreed colleagues; among them a dis-
dain for good ideas originated by
younger or less educated personnel.

We non-degreed electronic design-
ers have positive characteristics: we
work harder to prove ourselves, are
cheaper, are less likely to tolerate
politics and have learned not to look
down our noses at others. We start as
test technicians and work our way into
design past many obstacles. We are
denied admission into professional soc-
ieties — such as IEEE — and are just as
prone to get shafted by our employers
when we come up with an idea that
makes money (for them). Feerst would
do well to embrace everyone who de-
signs electronic circuits for a living in
his CCEE. To argue that electronics
should be a caste into which admis-
sion should be selectively unavailable to
the non-degreed is undemocratic.

I have worked in companies where
non-degreed people are ostracized and
I’ve had it. We need a standard test for
competence in the various disciplines.

Michael B. Stone
Alexandria, VA

Discovers XTHL

Dear Editor:

As 1 pointed out to Tim Quilici last
November, the format in which I first
presented MSGXP was designed to be
most easily understood,and no attempt
to optimize code was made. [ was
therefore pleased that Digital Design
subsequently printed his optimization
techniques. Now you have gone us both
one better!

Since almost all “Designers’ Note-
book™ articles had been directed to
hardware designers, and I have worked
with a number of them taking their
first steps as micro programmers, [ was
trying to pass on a time saving tech-
nique in as straightforward a manner
as possible. My own software seems to
echo that simplistic, straightforward

6 Digital Design JANUARY 1981

simplemindedness! I almost hate to ad-
mit that [ have been writing 8080 code
for almost five years — and have never
used XTHL (eXchange Top of stack
with HL). The reason is simple: when I
started with the 8080 I couldn’t imag-
ine what the hell XTHL was good for,
so I promptly forgot it! When I first
started using MSGXP (I did invent the
technique, to the best of my know-
ledge), I should obviously have made
use of XTHL, but because by then I
was an “expert” on the 8080 (and
never used the instruction), it ob-
viously did not exist!

It is because of exactly this kind
of “mental programming” that I think
articles such as Tim’s are valuable to us
and to less experienced engineers. All
too often we find ourselves in a sit-
uation where the governing principle
is “Don’t make it neat, make it NOW.”
This tends to stifle imagination and
learning, and my own is a perfect
example.

Hopefully, Digital Design will con-
tinue to publish such “Designers’
Notebook™ articles, which help to
eliminate stagnation.

Ken Barbier
Borrego Engineering

Digital Tape’s Birth

Dear Editor:

I enjoyed reading about Wilvred (Bill)
Wetzel in your May issue and your re-
cognition of his contributions to the
magnetic recording art. I was working
on a system for recording FM data for
telemetering purposes on magnetic tape
for a new base that was to be built at
Cape Canaveral in 1951. In the tele-
metering recording system a pilot chan-
nel was recorded together with the
multichannel data, recovered and used
to provide corrective signals for remov-
ing tape stretch and flutter and wow
errors. The problem that I was working
on was that of overcoming the delay in
the bandpass filters. It caused the cor-
rective signals to arrive too early. I de-
signed a pile of electronics to delay the
corrective signals through RC lattice
networks to arrive in time for theoret-
ical perfect synchronization. The sig-
nal did not fully correct because of a
strange residual 3000 cps FM noise. The
highest mechanical flutter and wow
frequencies could not extend beyond
100 cps. Most of the problem resided
in the tape itself —high frequency flut-
ter had just been discovered.

We had the recorder and signal
analysis equipment: 3M had the tape
making facility . Bill Wetzel would make

up test tapes, changing parameters in
the manufacturing process, and send
them to us. We would then tell him
which tapes were better — and which
worse. Most of the problem was tied
down to small clumping on the surface
— which we called “teaties” in our cor-
respondence in deference to their con-
ical shapes. Under the microscope he
found the nature of the troublemaking
inclusions and began to appreciate the
importance of cleanliness in the manu-
facturing process. He found how to re-
duce the number and frequency of
these teaties and pushed 3M into manu-
facturing a special tape just for us —
deteatified tape. Someone in 3M asked
the question: “What does the word ‘de-
teatified’ mean?” It was simply too ris-
que for the early 1950s, so it emerged
as 3M’s Instrumentation Grade Mag-
netic Recording tape, with later ver-
sions used for digital magnetic
recording.

I believe that the sales of this special
grade tape eclipsed that for conven-
tional audio tape and evolved as a sig-
nificant factor in 3M’s profitability
and growth. I always like to think that
3M’s leadership in high performance
tapes was partially as a result of Bill
Wetzel’s feeling that national defense
was important enough to take a gam-
ble on creating a product for a market
that didn’t exist in the minds of two
out of three in the business.

Paul Baran

President

Cabledata Associates
Palo Alto, CA

Line Disturbance Analyzers

Dear Editor:

We are looking for a piece of equip-
ment which will connect to our AC
line and detect and display anomalies
in voltage and phase. It must also have
a printer to record permanently such
faults, and have a built in time clock
so we can correlate the line anomalies
with other equipment cycling. This
was discussed in the February 1980
issue’s “Evaluating Power Line and
Power Supply Performance In Compu-
ter Systems” (by S. Tharp of Dranetz),
but I would like to see a total listing of
units. Is such a product available? Or,
would the function be implemented
using a larger instrument? Any help
will be appreciated.

Michael Neidich

UP Systems, Inc.

18 Hillside Lane

No. Syosset, NY 11791
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Specification
Description at 25°C (5 volts)
444 equivalent gates 3 to 5 volts supply

28 dedicated D-type flip flops
arranged in 4 rows of 7 each

160 array cells arranged in 8 rows
of 18 each and 4 rows of 4 each

40 I/O/cells, 22 of which can be
connected as three-state outputs

136 x 174 mils

44 pins max.

Average propagation delay
of 13ns (FO = 2)

Toggle fxéquency upto §
megahertz

Storage temperature range:
-55 to +150°C

Operating temperature range:
-55 to +125°C

Proven metal gate CMOS
technology
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Monochip:

MCE Monochip™ is the most cost-
effective member of our CMOS digital
gate array family. It's the same size as
our MCC Monochip (23,500 square
mils), but has 28 flip flops more —
giving you the equivalent of 444 gates
and boosting silicon usage efficiency
by 37%. That means greater cost sav-
ings for you.

MCE Monochip™ is ideal for appli-
cations such as counters or dividers,
data latches, or shift registers where
numerous flip flops are required. Plus
MCE Monochip has many new features
to make chip layouts simpler for you,
including 22 buffers and 18 drivers
evenly distributed on the chip’s pe-
riphery, internal contacts for easier
accommodation of bus structures, and
underpasses for easy access to the
four corner bonding pads.

Start designing your own MCE gate
array today. Our CMOS Design Manual
gives you all the materials and informa-
tion you need for just $25.

Because MCE Monochip's compo-
nents are already in place, all you do
is tell us how to connect them for the
circuit you need. Working from your
layout, we make your circuit and deliver
20 prototypes in 12 to 14 weeks for
$4,650. Once you've approved them,
we'll produce 1,000 to 500,000 parts
for you.

Start saving money on your designs
today — with the MCE Monochip. To
order your kit— or for more informa-
tion—call or write us. Interdesign,
1255 Reamwood Avenue, Sunnyvale,
CA 94086. (408) 734-8666.

intendesign

il Monochip™
the semi-custom IC.

Interdesign is a Ferranti Company.



Speakout

Paul Snigier, Editor

The Magazine For DEC Compatible Products

Digital Design this month offers a comprehensive DEC-compatible Directory. An impor-
tant industry milestone, it is the first DEC-compatible directory published by any elec-
tronics/computer trade-press publication. Last August we had the first DEC-compatible
issue ever devoted to this subject. This current issue is the second of our on-going series in
this important field.

This directory is designed to meet your needs as well as those of OEM integrators and
system designers. In August we wrote: “Searching for compatible memory and peri-
pherals for DEC computers can be a hassle. Where do you look? We understand that
many system designers scan through Digital Design’s pages and look at the advertisements;
some save back issues or tear out ads. Since most major manufacturers of DEC (and Data
General and other) compatible boards and peripherals advertise in Digital Design often, at
least once each six months, this is a workable solution. However, we want to do more for
you and publish DEC-compatible equipment directories and directory listings of firms

' that manufacture/service compatible memory and peripherals.”
DEC-compatlble manufacturers’ responses to our August Speakout questionnaire were more than we expected: they were
overwhelming! Strong, favorable reader response hinted that this issue might become a collector’s item. Many called or wrote
to say they would be willing to pay (a lot) for such a directory. Naturally, we thought of publishing it separately and charging
(a lot) for it. We then decided that the best way to serve our advertisers (who pay our bills and make it possible for you to
receive DD, and other computer magazines, free) was to first serve our reader’s interests.

We plan to expand this directory. Our third DEC-compatible issue will appear in July. We will publish descriptions of new
devices that will have been introduced by then and will include those manufacturers who missed last August’s questionnaire.
If you were left out and want to be listed in the expanded directory, then please fill out this questionnaire. Use photocopied
forms for each product. Don’t take the easy way out and write: “See spec sheet.” (We cannot reprint spec sheets.) Include in
your mail-back, press releases, photos, manuals, literature, articles, etc. Also, let us know whom to contact for more information.

Remember, if your firm manufactures DEC-compatible products, this is an excellent opportunity to be listed in a
directory that will reach 65,000 direct (173,000 total) readers — leading computer system integrators throughout the indus-
try. This directory issue will be saved by system integrators and designers, and will be actively referred to over the next 12
months and beyond.

If your firm manufactures, buys, sells, trades, writes software for DEC-compatible memories, peripherals or
equipment, then let our 65,000 direct (173,000 total) readers know. Send us 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/specs

Is vendor maintenance available?
Number of your field offices:
No vendor maintenance (No VM):
Price(s)
Company contact (sales)
Company Name/Division
Street/box #
City State/Zip_________Phone( )
Who should our editors contact?

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

FO, Name of 3rd party service:

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| Do you: manufacture [] __buy []—_sell [J—trade []__service [] (check all that apply) |
| |
| |
| |
| |
| |
| |
I |
| |
l |
I |
l |
I
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From ;
mini-computer systems
Peripheral Products
Division

A Unique Combination of OEM .
Products For Minicomputer/ _<' Oistribuoy
Microcomputer Systems “Inqupmative

Inviteq

Peripheral Controllers ‘

* Disk controllers (10-300 mb) ?ﬁmggpmer
NOVA Compatible . systems packaging

® 4- and 8-channel multiplexers o Mi ' i e
NOVA compatible . mt'g’g‘;‘;%{."f” it e

5 gg%pgrg%fc;gt{: ;!éaérrsi;cs)l;- ¢ CRT terminal workstations

s

For further information contact:

MCS, Peripheral Products Division

2259 Via Burton 399 Fairview Park Drive
Anaheim, California 92806 Elmsford, New York 10523
(714) 870-7660 (914) 592-8812

Circle 35 on Reader Inquiry Card
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Technology

Trends

Multiplexer Systems Aid Communications

Users of DEC’s DHI1 multiplexer
need improved line-handling capabili-
ties in a smaller package and at a lower
cost. Such a communications multi-
plexer would allow PDP-11/VAX-11
users to connect as many as 64 asyn-
chronous communications line devices
to a single controller board housed
within the CPU backplane. Additional
lines could be connected through a
communications controller card to the
CPU; and line adapter cards to external
distribution panels. Such a multiplexer
would use asingle hex-size circuit board
for the communications controller
connected by a 34-conductor ribbon-
cable to as many as four distribution
panels. Each panel contains its own in-
tegral supply and either one or two
eight-channel line adapters. The CS-
11/H is such a unit.

Line adapters provide data/modem
interface circuitry plus UART circuitry
for  serial-to-parallel/parallel-to-serial
conversions for parallel data transfer
between adapters and controller. The
UARTS also contain a baud rate gen-
erator. The line adapters may be con-
figured initially for either RS-232C or
current-loop interface.

Flexibility

“This unique system organization gives
users flexibility where it is needed,”
said Phillip Begich of Emulex. “Chan-
nels may be added in eight — not 16 —
line increments; and types of inter-
faces can be changed, mixed or
matched.

“Since all line interfacing variations
are outside the CPU, users never re-
structure the CPU chassis or add ex-
pansion boxes for additional lines,
as with other multiplexers requiring
multiple boards in the host CPU,”
Begich continued. “If more than 64
lines are needed, only one additional
standalone board is inserted on the
Unibus to handle a second group of up
to 64 lines.”

CS11/H exceeds DZ11’s low per-
formance and DEC’s comparable
DH11 systems. “It offers all of the
DH11 features — such as DMA output
transmission, FIFO input and adapta-

10 Digital Design JANUARY 1981

bility of line interfacing, speed and for-
mat selection,” stated Begich, “and in-
dividual byte count and address regis-
ters are provided for each line for DMA
of characters transmitted from CPU
memory. This procedure reduces both
CPU and Unibus loading in compari-
son to interrupt-driven multiplexers,
which have programmed output opera-

-tions.” Begich also noted that it offers

added benefits with optimized packag-
ing: higher total performance, auto-
matic self-test and reduced power re-
quirements. All these standard and en-
hancement features have diagnostic
and operating software transparency.

It supports asynchronous line inter-
faces of all types, including RS-232C,
with full DM11 compatible modemcon-
trol and current loop. It provides for
program selection of individual line
speeds to 19,200 baud using all com-
monly-used baud rates (plus split line
speeds for handling different rates in
transmit and receive). Character size
from 5 to 8 bits and stop bits are 1,
1.5 or 2 bits in size. Transmission
modes include half duplex, full duplex
or echoplex.

rectly emulate DHI11 functions, al-
lowing transparent execution of
standard DEC diagnostics and OS
software.

Beyond these standard DH11 bene-
fits, the system provides features lack-
ing in other DH11 systems. Compact
packaging puts all basic communica-
tions controller functions on one board
plugging into a single Unibus SPC slot
as only one unit load on the Unibus.
The single 34-conductor flat cable
daisy chains up to four distribution
panels containing the line adapter
circuitry.

CS11/H requires 4 A from the in-
ternal +5-V computer supply. Each
distribution panel has a supply, so no
additional CPU power is required as
lines are added.

Each CC11 controller emulates up
to four 16-line DH11’s in eight-line in-
crements up to 64 lines. All operating
mode and special firmware enhance-
ments are selectable by slide switches
for each eight-line group.

Want further information? Contact
Emulex Corp, 2001 E. Deere Ave.,
Santa Ana, CA 92705.(714)557-7580.

The CS11/H firmware PROMs di- Circle 196
CP11
Distribution Panel
r— e Host PDP-11 ——i
CA : 8
| Line . Async.
34-Conductor Adapter H Lines
E CC11/H Flat Cable
2 <:> Communications CF
= Controller
CA11 H 8
Line ¢ Async.
/ I Adapter - Lines

Daisy Chain to
Additional CP11

The basic element of the CS11 Multiplexer is the CC11/H communications controller: it emu-
lates the functions of the multiple cards found in the DH11 and occupies one STC slot on the
Unibus and represents just one unit load to the CPU.
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Able deals a powerful data- communications hand

We’ve moved
well into data
communica-
tions and
already have a
fist full of
cards that sell
for less than
the competi-
tion but do a
lot more. They
all will save
you space,
power, bus
loading and
money while
giving better
performance,

DMAX/16" QUADRASYNC /-
N (4-LINE ¥ C/E
(16-LINE DH11 REPLACEMENT) INSTALLS 1. :)Lu E REPLACEMENT,

INSTALLS IN:<half DH11 space. DATA RATES: DATA RATEY,  SPC slot. 4 lingg

munication
package and
world-wide prod-

S
baud rates plus 19.2K baud and one ¥iis 5 Solectats 1 s |
ﬁlf““r’é‘;?i”mh?m 16 baud rates). l{nqcns-f 2350 ;ﬁ?hssoom 0 By & rates for any of tf,’:‘ﬁ

SING ADVANTAGES: Word transfers (n Jou. o SELECTION; 3" control. VECTOR' Amard RS uct suppE
%ﬁx?g AODES: Full of half duplex with  full ;‘?& ik rsddrm ~starting valuc aﬁz‘;'c’{:‘;’ v have a complete

i /16 option. i ' 5 3
gginlifloers‘?:!a:i):g?ehésﬂgl:;g2 bus loads per 16-lines. D n any selectlon Of cache
(4-LINE DN 2 buffer memories
DZ/16 INST, 11 REPLACEME 9
GSLE S REPLACEM?;TI) 5%? [F,%Lm:&:cé ;ff r;’Ot. 4 lines - ; Fastbus memories,

"ALLS IN: VAX or PDP-11 in half DZ11-Es ith Unibuys f; * Interfaces yy, ¢ s load A

g:slTbus load. UNIQUE OPERATING ADVAN- S-input sit;m;l)sr ?‘;l:fnd %’8";& ‘;N'?‘! o0, A%[’i:s DA lnterfaces’

s g Shu! LACU’
TAGES: On-board LED self-test pinpoints malfunc Teceivers, 6.our : Betdien | s
tion area. Built-in maintenance aid (st;!.ggqx;et‘/l EIISN. , Pu ll'J ség]‘na 'ﬁ 7 y EIA Rs.
loop-around) provides only way t6 effect J0% PO, | by e of pour Selection of devics D ESS SELEC

framing error On- address/vector penci 5e of pencil switches | J¢VIC€ address ang - LEC
switches assure complete configuration control. S, ector

'YNC/B" OR C" W DT
.(4-&%%&%x§ucmmwnm OR CL)

INSTALLS IN: 1 SPC slot, 4 lines at 1 bus load. Pace providing byte

TA RATES: 7 selectable rates for any of the 4 Communicati, pro-
fi,tgs (150-9600). ELECTRICAL: EIA standard W ?VANTA(;E. s mNC, etc. OPERR;%%:&
RS232C or 20 MA current loo] (’:;_aind/ receive] binations “yf X syne and asyy
VECTOR/ADDRESS SELBCTION: Vi 0 4 Bt B fines by n
and address values to be set on boundari odem contro)
00, to 40.. 16 continuous word address for all DV
Vector or Address.

PDP-11 bus repeat-
ers and LSI Q-bus
adaptors. Write for
details. You’ll find
out why our
customers consider
us the leader among
manufacturers of
PDP enhancements.

reliability,
flexibility, and
convenience. Take a look at the
facts, then decide for yourself.
Along with our powerful com-

Catch our state-of-the-art data
communications surprise. Visit
ABLE’s booth #964, Interface '81,

Las Vegas.

Able, the
computer experts

ABLE COMPUTER, 1751 Langley Avenue,
Irvine, California 92714. (714) 979-7030.
TWX 910-595-1729.

ABLE COMPUTER-EUROPE,
74/76 Northbrook Street, Newbury,
Berkshire, England RG13 1AE.
(0635) 32125. TELEX 848507 HJULPHG.
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Terminal Response-Time Reduced Tenfold

Want a smart terminal that updates
screen 5 to 10 times faster than typical
uP-based units? The IQ 135, from
Soroc, achieves fast response using a
16-bit refresh memory (instead of the
usual 8-bit) in a design that accesses
two characters for the screen at one
time.

Besides providing reduced response
times, IQ 135 allows the computer or
operator to easily alter the terminal
configuration to maximize compatibil-
ity with system hardware requirements.
This is accomplished by changing con-
trol codes used during data transmis-
sion to delimit certain portions of the
screen (such as protected areas and
ends of lines). If, for example, a printer
requires only a carriage return at the
end of a line instead of a carriage
return and line feed, the operator
changes the control code to send only
the carriage return.

System flexibility includes human
factors and hardware requirements. A
36-character user message line is in-
dependent of screen data, allowing the
system to maintain constant messages

Data to uP

Data from uP Refresh

Memory
1K X 8
Even
Characters

Refresh
Memory
1K X 8

Even Cycle—

s
0dd Cycle! i

Character
Generator

Odd
Characters

8-Bit
Latch | =

The uP accesses refresh memory much more frequently than possible in uP-based terminals.
The video section accesses two characters/time in the 16-bit-wide refresh memory, saving one
character for the next character time. The Z-80 can have a memory cycle between character
accesses, and maximum delay between memory cycles is only one character time (about

on the screen for the operator even
while the rest of the screen data is be-
ing scrolled. The right-hand margin

is adjustable in increments as small as
one character, and blinking fields can
be set by adjusting the length of time
the blinking characters are on and off.

The 2-k screen memory is sup-
ported by a 750-character FIFO buf-
fer that uses space compression to ex-
tend capacity. Up to 128 continuous
spaces can be compressed into a
single byte of FIFO memory — a use-
ful capability in text-oriented applica-
tions like WP where data often contain
many continuous spaces.

IQ 135 displays the full ASCII 128-
character set in upper and lower cases
on a screen with a capacity of 80
characters by 24 lines. Standard com-
munications interface is RS-232C. An
optional 20-ma current loop interface
is available, and data transmission is
switch selectable in rates from 110 to
19,200 baud.

Want more information? Contact
Soroc Technology, Inc., 165 Freedom
Ave., Anaheim, CA 92801. (714)
992-2860. Circle 197
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600- to 700 ns).

Trend To Conditioned Power Grows

The future will see increasing emphasis
on power conditioning. Noise disturb-
ances, voltage variations and outages
were always a problem for computers.
IBM’s 1974 two-year study found that
the typical computer site experienced
130 error-producing power anomalies
per month. Matters haven’t improved
much since then; indeed, they may be

'worse. Certainly, the spectre of lower-

quality power due to oil shortages and
nuclear plant construction slowdowns
are not reassuring to OEMs. With the
invasion of microcomputers and mini-
computers into unprotected industrial
and business environments, the ques-
tion of conditioned power becomes
one of increasing concern in 1981.

What can OEMs do? The answer to
that question was recently discussed
by Patrick K. Hallinan of Topaz in San
Diego, CA. Hallinan’s recommenda-
tions to system integrators were as
follows.

Getting rid of noise

For low-gain circuits or insensitive
loads, transformer isolation is ade-
quate. If powering a high-gain circuit,
sensitive instrumentation, DP systems,
communication systems or telemetry
equipment, primary noise must be
blocked to prevent degraded or inac-
curate performance. Greater physical
separation of coils produces less noise
coupling, but it increases leakage in-
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| Our New grafixPLUS™ 80-column printer
opens wide for easy servicing.

Introducing the newest members of our
gratixPLUS™ tamily — the DP-9000 Series 80/132
column printers — built on the same tradition of
quality printout, solid design and low cost of
ownership established by our 132/220 column
DP 9500 Series

A Case for Serviceability

Not that is comes up often, but want to get inside?
Simple. Just temove a fow screws and the clam
sheoll case swings open exposing all major compo
nents. This easy access plus builtin self-test and
minimum component count yvields an MTTR of one
halt hour. The Qwire print head replacement’s even
simpler two screws and it's out \\/llhont
opening the case. And without a service call

Performance Plus

The DPY00O Seres prnts the tull ASCIHE 96 charac

\ tor set, including descenders and underlining, bi

i directionally, at up to 200 CPS. Number of columns

s can qo up to 80 or 132, depending on character
density - switch or data source selectable from 10
to 16.7 characters per inch. And all characters can
be printed double width, The print head produces
razor-sharp characters and high-density graphics
with dot resolutions of 72X75 dots/inch undet

by, direct data source control

Interface Flexibility

The three ASCI compatible interfaces (parallel,
RS-232-C and current loop) are standard, so con-
necting your computer is usually a matter of plug-

\ALE\ OFFICES: 8.
ullerton, CA |

ANADEX, INC. »
ANADEX LID » DO

...close pl

it-in and print. Also standard are: a sophisticated
communications interface for printer control and
full point-to-point communications, DEC PROTO
COL, and a 700 character FIFO buffer. An addi-
tional 2K butfer is optional

When you're ready for a printer (or several
thousand), look into the grafixPLUS DP-9000 Series
from Anadex - you'll find an open and shut case
for quality. Contact us today for details, discounts
and demonstrations.

A ANnagex

...the plus in printers
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ductance and reduces power transfer.
A grounded single-turn of conductive
foil between coils diverts much pri-
mary noise current to ground. Capac-
itance around the Faraday shield
couples enough noise from primary to
secondary to cause problems. A box
shield, completely enclosing the wind-
ing with conductive foil, provides a
ground path for primary circuit noise.
Smaller capacitance exists between
primary and secondary coils. The
ultra-isolator stops noise currents from
crossing the transformer in either di-

rection. Each coil is enclosed in a
wrapped foil-box shield. Enclosure and
separator plates provide a second level
of box shielding. Coils are separated.
This protects against 88.5% of all error-
producing power anomalies.

Undervoltages and overvoltages
account for 11% of significant power
line disturbances. These are due to
normal transmission line voltage drops,
intra-building voltage drops, brown-
outs, and voltage sags and surges.

The most common solution to
voltage variations is the AC line-volt-
age regulator. Incoming voltages rise
13% above nominal and fall 25% be-
low nominal. They regulate to around
+7% of nominal. Today OEMs have
turned to power conditioners, which
combine an ultra-isolator with a volt-
age regulator to produce the best

counter-weapon against noise and volt-
age variations. They come in a wide
variety of shapes and sizes, and in
power ratings to suit virtually any
computer. Power conditioners can
solve 99.5% of all power disturbances.
Approximately 0.5% of power line
disturbances are power outages — de-
vastations that erase entire programs
in milliseconds. The most common
solution to blackouts is the Uninter-
ruptible Power System (UPS). They
can be either on-line or off-line (see
Digital Design, February 1980). Power
conditioners, best for most computer
applications where cost is primary,
cost $.45 per VA; UPS cost $2.50 per
VA. The selection is one of weighing
the cost of data that could be lost: if
invaluable, the added cost of UPS is
a bargain.

OEMs Urged to Scrutinize DEC-Emulating Video Terminals

Rick Brechtlein, Cobar, Inc

Many VT-100 type terminal makers
jumped temporarily into the market to
capitalize on DEC'’s recent terminal de-
livery woes. Lock into one of these
“here today, gone tomorrow” termi-
nals and your woes may be just start-
ing. Asked what the OEM system de-
signer can do to protect himself, Rick
Brechtlein of Cobar offers some ad-
vice in the following report.

DEC’s headache

The DEC terminal emulation “gold
rush” began more than a year ago
when DEC incorrectly anticipated a
slowdown in business but was soon
overwhelmed with orders. The VT-100’s
unique design, detached keyboard (ar-
ranged similarly to the IBM Selectric),
set-up modes (allowing operators to
configure systems through the key-
board) and overall good performance
made the VT-100 into a defacto termi-
nal standard. Soon, DEC fell 14
months behind on deliveries! The gold
rush was on.

Some companies recoded the micro
program in general purpose terminals
and offered these as emulators that
functionally duplicated the VT-100.
Others carried emulation farther: their
terminals were designed to look and
feel like the VT-100. Some even added
extra features. One had some qualities
that even DEC’s VT-132 lacked!

DEC will begin a major marketing
push for its VT-132, the latest genera-
tion terminal, early this year; and it
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could trigger a greater demand than
the VT-100.

Because DEC increased its manu-
facturing capability three-fold within
the last year and greatly reduced de-
livery time, some terminal emulators
felt the VT-100 market was too vola-
tile: they modified their VT-100 emu-
lators as general purpose terminals.
Still, even though DEC is catching up
with its VT-100 deliveries, there is a
good market for DEC terminal emula-
tor makers who offer a quality prod-
uct, good service and provide hardware
for the small OEM systems designers
with unique applications.

Buyer criteria

Emulating terminals sell for 20-45%
below DEC’s prices. But when DEC re-
duces prices, some suppliers will bail
out, leaving their customers behind.

Rule 1: the capability of expanding
a system should be near the top of
your checklist for evaluating DEC
terminal emulators. Those most totally
committed have terminals designed for
today and tomorrow. It should have
VT-132 features, plus more. Expect
a great demand for the VT-132; it fits
perfectly into DEC’s marketing pat-
tern of concentrating on the commer-
cial business-forms management, word
processing, distributed processing and
off-line applications — that are ter-
minal-oriented.

The VT-132 hit the market before
software could support it. Late last

year, there was still no DEC software
to support the terminal, even though
it had already been in limited produc-
tion for about 18 months. However,
there are quite a few large DEC OEM
software houses that are writing their
own I/O drivers to take advantage of
VT-132 features.

Rule 2: an emulating terminal
should at least equal VT-132 perform-
ance. One common complaint from
VT-100 users is the data overrun
problem. Most emulators have ex-
panded buffers and improved scrolling
mode to help solve this problem. For
example, look for a data buffer larger
than the VT-132’s, (twice the size of
the VT-100 buffer,) and scroll speed
controlled automatically by a uP to
virtually eliminate data overruns (a
frequent and costly problem in heavily-
used DEC systems).

Internal memory size will determine
a terminal’s versatility and expandabil-
ity. It takes 8K of PROM to duplicate
the VT-100’s, and approximately an
additional 4K to add VT-132 capabil-
ities. Insist on at least that much more
internal memory. It’s a good idea to
have expansion capability of about
32K to handle future requirements.

The terminal should have a bidirec-
tional auxiliary port, which will permit
adding nearly any type of peripheral
with an RS-232C interface. (This is a
must for system expansion.)

Also important for expandability
and flexibility is data and control char-
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Channels..with a Battery

you can recall complete test set-ups in a matter of seconds.
No more time wasted rewriting menus.

Dolch Logic Instruments’ third generation logic analyzer, the
LAM 3250, lets you meet your troubleshooting needs now,
and expand for the future. The LAM 3250 records up to 32
channels of information at sampling rates to 50 MHz, and with
optional Channel Expansion Probes, its capability can be
extended to 64 channels. And there’s more.

Sophisticated clocking.

Since it incorporates dual 16-channel X 1000-bit recording
blocks, the LAM 3250 can accept up to two independent
external clocks for sampling data, letting you independently
monitor both address and data on a multiplexed bus.

Powerful triggering.

Four-level sequential triggen'n%, each level with an inde-
pendent pass counter ranging from 1-255 counts, lets you
debug programs containing nested subroutines. There’s even
a Restart function to guide you through data on the bus. All
of this is easily programmed in a separate trigger menu.

Battery back-up.

The LAM 3250'’s revolutionary new BATTERY-BACKED
MENU MEMORY feature allows you to store up to 6
separate files of display and menu parameters in CMOS
RAM for up to three months without power. This means that

Check these features and compare:

¢ 32 channels X 1000-bit memory

* Expandable to 64-channel X 500-bit memory (optional)
e Sampling rates to 50 MHz

* 5 ns glitch capture

* Timing capability for 16 or 32 channels
» Hex, octal, binary and ASCII displays
» Powerful word search feature

* Window triggering

* Real-time trigger tracing

* Non-volatile menu memory

* GPIB and RS-232 interfaces standard

» Personality probes and disassemblers for many popular
uP’s and bus systems (optional)

This is only part of the story. For more details on this and
other dynamic troubleshooting tools, contact the logic
analyzer experts today. Dolch Logic Instruments,

230 Devcon Drive, San Jose, CA 95112.

Or call toll free (800) 538-7506. In California (408) 946-6044.

L5

Jilm)

ey LOGIC INSTRUMENTS

REPRESENTATIVES: Austria 02236/866310, Belgium 022192451-53, Canada (514) 336-0392, Denmark 02804200, Finland 08090520311, France 069302880, Germany (089319011, Great Britain 0734694944, Greece (218219470,
Holland 040533725, Isrmel 03453151, Italy 024158746, Norway 02356110, Spain 052213199, Sweden 08879490, Switzerland 013632188, East Europe-U.K. 093252121, Singapore 0637944, South Africa 01227739
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acter arrangement. If data and control
characters are in a table, users change
the character sets by merely changing
the table, thus permitting redefining
keyboard layout (an important feature
if users need special requirements,
such as foreign languages).

Operator convenience enhance-
ments, such as transmitting multiple
character sequences through a single
key stroke, can be implemented with
the “set-up” procedure. For example,
a command sequence repetitively used
during an editing session could be in-
voked with a single key.

A few emulators have features such
as controllable cursor (operators can
stop it from blinking) and non-glare
screen (a characteristic not available in
VT-100s and VT-132s).

Consider ergonomics

Most emulators probably don’t
emulate enough. It is important for a
terminal to look, feel and even sound
like a DEC terminal. Too many emula-
tors fail on the human engineering
aspects.

Most emulators deliver terminals in
30 days; some factory-direct manufac-
turers do better. But service is impor-
tant — although much less critical for
VTs than other devices because VTs
are simpler. Will a terminal require
significant maintenance during its life?
Unlikely. Most don’t have adjustments
to check; and some, like the VT-132/
VT-100, don’t even use mechanical
switches to set up operating param-
eters. Thus, most offer substantial
warranties. A few offer one-year war-
ranties. Other common warranty peri-
ods are for six months and 90 days.
Some even offer loaner terminals when
a CRT needs factory repair. Rule 3:
deal with a factory-direct emulator to
speed response when service is
required.

Many OEM’s question the viability
of terminal manufacturers. Will the
company you buy from be around to
service and supply more terminals in
the future? Are start-up companies
less likely to survive than large estab-
lished companies? Although percent-
age of failures among new companies
is great, the computer peripheral in-
dustry is unique: most got a lot of ex-
perience with another peripheral man-
ufacturer — before starting their own
companies. Few novices organize com-

puter peripheral manufacturing com-
panies! You can learn a lot about a
new company’s financial stability by
checking his vendors for credit refer-
ences. Look also, at the background of
the company’s principals.

Advantages exist in dealing with a
start-up company. If ordering fewer
terminals — or terminals for special
applications — you may be better off
dealing with a newer, smaller company
that is eager to get your business. But,
be sure there is a degree of commit-
ment to the DEC marketplace.

Finally, look for the terminal
maker whose marketing approach is
similar to yours. You are committed
to a market and designed a system for
what is probably a vertical market.
Most emulators produce quality prod-
ucts. Several firms that make VT-100
emulators include: Visual Technology,
Datamedia, Cobar, Plessey, C. Itoh
(Japanese), Volker-Craig (Canadian),
Microterm, Direct, Datagraphix and
Teleray.

But firm commitment and product
selection are not the only selection
factors. In choosing, select the video
display terminal that maximizes the
capabilities technologically available to
fulfill the requirements of your partic-
ular market.

COLOR GRAPHICS FROM TWO

SMALL PLOTTERS WITH DI

larger machines.

Model 1453 gives you 4-pen, programable
multiple-color plotting. The 1553 is a one-pen
plofter with low price but high-speed and high
resolution. This inexpensive new plotter gener-
ates charts of unsurpassed plot quality. Both
models plot with speeds of 10 inches per second.
Both can give you multicolored graphics over a
plotting area of 11 inches by 144 feet.

There's nothing small about Zeta's high-speed
incremental plotters except their size and cost.
Plot quality and throughput equal that of much

welcome an
opportunity to tell

Or better yet, call.

Color communicates better.

Our ZCHART Il Interactive Business Graphics
Program generates line charts, bar charts or pie
charts with such relative ease that a secretary
who's a novice fo plotffing can produce colored
business graphics that coommunicate as only chartfs
can. Prices starf at less
than $6,000. We'd

you more. Write us.

ZETA

E NICOLET ZETA CORPORATION 2300 Stanwell Drive, Concord, Ca. 94520 Call (415) 671-0600
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A must for
your consideration
because the Series 630

starts where other terminals stop.

The 630 is a smart state-of-the-art ergo-
nomically designed terminal which
incorporates quality, reliability, and the
flexibility to adapt to your system ata
price which helps keep your overall
system cost down.

The 630 has many standard features to
complement your system. A few of these
are detached keyboard with the reliable
reed switch technology, non glare
screen, full editing capabillities,
user programmable auxiliary /0O
port and horizontal split screen,
six user defined function keys,
and upper and lower case
characters.

TEC alsooffers an array of

Made in U.S.A

options to make the 630 even more
attractive to you, some of which are tilt/
swivel terminal base, 96 character limited
graphics set, composite video output, 2,
4, or 8 pages of memory with paging or
scrolling.

TEC has been in business for over 23
years. We know how to make OEMs
happy, we have built CRT terminals for
them for over 15 years. That's a long time
and we're proud of it. We believe
in providing individual support
toall of our customers, espe-
cially after the sale has taken

place. TEC will also modify or
completely redesign its ter-
minals to meet your exact
requirement.

Circle 29 on Reader Inquiry Card

Quite frankly,
when it comes to OEM
terminals, TEC far exceeds competition.

designed with
the OEM in mind

For a detailed brochure on the 630 or
other TEC terminals, or for applications
assistance, contact TEC today.

TEC, Incorporated

DECADES OF SUPPORT
Corporate Headquarters

2727 N. Fairview Ave.

Tucson, Arizona USA 85705 (602) 792-2230
TWX 910-952-1377 Telex 16-5540
* Boston (617) 879-6886

e Chicago (312) 655-1060

e Cincinnati (513) 984-6620

e Los Angeles (714) 848-3111

* Minneapolis (612) 941-1120

e Philadelphia (201) 780-6700

e San Francisco (408) 374-2660

® Washington D.C. (703) 354-1222
* West Palm Beach (305) 684-1604

TEC International, Inc.

European Sales Office E ®

Avenue Louise 148-Box 6 f t

1050 Brussels, Belgium v
6553

(02) 649-81 54 Telex 846-63



Whether you want start/stop or streaming,
Cipher has the tape drive you need.

Cipher Data Products is the leading independent The 900 Series uses built-in Z-80 intelligence and far
manufacturer of tape drives. That means we can give you simpler mechanical design to provide total closed loop control
more combinations of size, speed, capability and cost for for gentle tape handling. You get your choice of 45, 75 or 125
meeting any application you can name. From our high inch per second speeds in NRZI/PE recording formats.

o e v s YV | Cateh the excitement!
B QUESNEENg our free product brochure.10225 Willow Creek Road,
high rformers. San DIeg?J, California 92131. ’
There may be other vacuum column drives, but
only Cipher’s 900 Series gives you these exclusive features:
(] quiet operation b

[ internal diagnostics Ill ,IMIIIIEIS,IIII.'.
[Jlow power usage

[ no changing of 50/60 Hz belts or pulleys ’ﬁ”e,\’clllllylmﬂv"my
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Plessey’s

Versatile PM-DC1102

Dot

Disc Controller e
for the PDP-11*

e SMD interface for 67 or 256 Mbyte drives

e Microprocessor-controlled with internal self-test

® Transparent ECC with LED error message display

® On-board connectors cable directly to four drives

e Low IC density ensures cooler, more reliable operation
¢ Easily installed in any two PDP-11 SPC backplane slots for full DEC* compatibility .

® Cost savings of 50% compared to RM02 or RP06 when configured into disc subsystem

PM-DS02D (RMOZ emulation) PM-DSOGE (RP06 emulation)

Plessey's PM-DS02D disc subsystem con- The PM-DSO06E consists of the PM-DC1102 disc controller and one
sists of the PM-DC1102 controller and 256 Mbyte PM-DD11/300 SMD disc pack drive with cables. The

one 67 Mbyte PM-DD11/80 SMD drive
that has a proven history of reliability and
data integrity. The PM-DS02D subsystem
provides complete software and media
compatibility with DEC’s RH11/RM02
subsystem. The PM-DC1102, in this con-
figuration, can directly support four 67
Mbyte disc drives for a total system capac-

PM-DSO6E provides for expanded capa-
city RPO6 emulation (256 instead of 176
Mbytes) and, by use of minor software
patches, is compatible with RSTS?*/
RSX11M* system software and diagnos-
tics for DEC’s RPO6 disc subsystem. Up
to four 256 Mbyte PM-DD11/300 disc
drives may be cabled directly to the con-

troller for a maximum system capacity
in excess of 1000 Mbytes.

*Trademark of Digital Equipment Corporation

ity of 268 Mbytes. Disc pack files created on either the PM-DS02D
or the DEC RMO2 can be used interchangeably.

1691 Browning Avenue Toll Free Tele: 1-800-422-4217

Plessey Peripheral Systems

Plessey Peripheral Systems, Attn: Marketing Department, 1691 Browning, Irvine, CA 92714

oK o oK o oK ok ok ok K ok o 3K ok ok ok ok ok ok o ok ok ok ok o ok ok ok ok sk o ok ok ok ok ok ok OF k3 ok oK K 3k ok ok ok ok ok ok sk ok ok ok ok ok 3k ok ok 3k ok ok ok ok o Ok ok ok ok ok ok ok ok ok ok sk sk sk ok ok oK ok O K o oK ok ok ok ok ok sk sk ok ok ok ok kKR ok ok kKR kR ok oKk Rk ok Rk kR R

Irvine, CA. 92714 In Calif: 1-800-854-3581
:ii*"#t**********l*t**!K**********!'***t**Xt**************#******!***l‘**********************************************#*t*!’t*‘:
. - v *
. Please send me further information on Plessey's: *
*
* *
% 5 PM- E *
: [1pm-DC1102 [] pm-Ds02D [1Pm-Ds06 . :
. Name Title ;
H Company H
i Street City State Zip *
*
* x
2 *
: *
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Touch and Go With Optical Video Controls

It’s widely recognized that engineers
prefer electronics components with at
least as many buttons as the average
accordian, whereas businessmen gener-
ally begrudge a single on/off switch. In
recent years, circumstance has favored
the engineer, due to the explosive de-
velopment of complex features for
what were previously simple machines.
And with smaller and smaller units
performing more and more functions,
merely finding enough square inches
of surface area to aesthetically locate
the controls became a task in itself.

With Xerox’s model 5700 elec-
tronics data processing printer, it be-
came more than a task; in fact, unless
they wanted their printer to look “like
the cockpit of a 747,” as manager of
software display Anthony Ciuffini
puts it, it was impossible. For although
the 5700 is far from small, its list of
functions and features — wordprocessor
printing, electronic mail, remote com-
puter printing and direct copying —
is quite extensive. “We looked at the
features we were trying to incorpor-
ate,” says Ciuffini, “and we decided
we couldn’t do it with a conventional
approach — period.”

Xerox’s unconventional solution is
an 8” X 11" touch-control video screen
that serves as both control panel and
operator’s manual for the 5700. When
you turn on the printer, a diagrammatic
control panel, along with key function
questions, appears on the screen. All
the operator need do is answer the
questions by actually touching the
“buttons” represented on the screen.
If the operator is unsure about some-
thing, there is a touch button marked
“help” near the bottom of the screen.
Touching it calls up more detailed in-
formation and instruction.

Via what Xerox calls “progressive
disclosure,” the 5700 guides the oper-
ator, who guides the 5700 through its
operations. “The operator turns on the
machine,” explains Ciuffini, “and
chooses a mode from the three that
come up on the screen (PRINT, COPY,
or COMMUNICATE). From there on,
everything’s self-explanatory — training
is minimal.”
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Beyond its use as control panel and
operator’s manual, the 5700’s video
display also serves a diagnostic func-
tion: should a simple mechanical prob-
lem occur, the screen displays a drawing
of the 5700 with a blinking light indi-
cating the problem’s location. If the
5700 believes its problem to be beyond
the ken of its owners, it asks that a
service rep be called.

Ciuffini claims that the 5700 is the
first optical touch-control screen on
the market. It senses finger location by
use of infrared light-emitting diodes
(LEDSs) and light-sensing transistors,
occupying four one-inch-wide printed
circuit boards that frame the video
screen. Infrared LEDs line two of the
circuit boards (one vertical and one
horizontal), while light-sensing trans-
istors populate the two opposing
boards. The entire frame of pc boards
lies under a red polycarbonate bezel,
made by GE, that shields out most of
the ambient light, while allowing trans-
mission in the infrared band.

“Opposite each LED,” explains
Ciuffini, “we bias a photo-transistor
to the ambient, room light, just before
we fire the photo-diode. Then, the
transistor looks for the firing of the

diode. If we see it, we then claim there’s
no interruption; if we don’t see it, we
know we have a hit

Starting in the lower, right-hand
corner and moving up and across, the
diodes scan the screen forty times each
second. Each diode occupies 216
inches, so the average-sized finger will
intercept two or three beams in each
dimension. “So even if you lose a
diode,” says Ciuffini, “the system will
still work.”

Although some consider the video
control screen a little “Hollywoodish,”
Ciuffini claims that it’s the best possible
solution to their design problem. “The
only other possible answer I could
imagine would be voice-feedback and
recognition,” he says, “and that’s still
three to five years down the line.”

Purchase price of the Xerox 5700
electronic printing system varies ac-
cording to what features are specified.
The lowest cost system available costs
$66,300 or $1,440 per month on a
one-year lease agreement. A typical sys-
temruns in the vicinity of $90K. Xerox
Corp, 701 S Aviation Blvd, El Segundo,
CA 90245. Circle 198

— Bob Hirshon

Instead of pushing buttons, operator of Xerox 5700 electronic printing system just touches
screen to control system. Different displays appear for each kind of office operation — print-
ing for word processors and remote computers, electronic mail or copying.
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OUR SMART TERMINAL
IS ONE TOUGH COMPETITOR.

It's not easy buying a terminal today.
There's a lot of names to choose
from. So consider the facts, then
make your decision.

THE AMPEX DIALOGUE 80™
TAKES THE COMPETITION ON.

The Dialogue 80 is one tough
competitor. Comparing our inter-
active, desk-top editing terminal to
most other terminals costing hun-
dreds of dollars more is very
revealing.

For instance, most do not offer
a detached keyboard. We do! Most
do not offer a self test. We do!

And most do not offer a status
line. Ours comes with a continuous
display of current operating modes,
functions, error/fault conditions and
more!

The list continues with third and
fourth memory pages. We have it!
Most of the others do not.

And truly programmable func-
tion keys? Once again, we have it.
Most of the others do not.

For hundreds of dollars less, the
Dialogue 80 gives you a host of
standard features the others do not.
When you take a closer look, the
Dialogue 80 is the smart terminal buy!

ENGINEERED FOR TODAY.

With everything the Dialogue 80 has
going for it, you'd expect it to be
designed for today’s needs. And it is.
With a long list of “friendly” features
that make operation easy and
comfortable.

That means machine and man
interact successfully. And it also
means the Dialogue 80 contributes
to a productive environment.

Circle 14 on Reader Inquiry Card

CALL US TODAY. WE HAVE THE
ANSWERS.

We're confident we have the right
terminal. From our Dialogue 80 to
our Dialogue 30, one of the best
priced terminals on the market today.

So, if you still have questions on
which is the best terminal buy, call
us. Ampex has the answers with the
Dialogue 80 designed and priced for
the OEM and systems house.

Call Harvey Hirsch today at
Ampex Corporation, Memory
Products Division, 213/640-0150,
200 North Nash Street, El Segundo,
CA 90245.

AMPEX

MAKES THE DIFFERENCE.

©Ampex 1980
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Steel Belt Styli Deliver

Electrostatic Hard Copy

For inexpensive hard copy from
storage tube or raster scan displays,
Tektronix introduced the model 4611
and the 4612 copy devices. These units
offer several notable features, the most
important of which, from a marketing
aspect, if not a design aspect, is the use
of a dielectric paper that looks, feels,
and acts like regular bond paper. Ac-
cording to the manufacturer, it pro-
vides archival-quality hard copy that
doesn’t fade. And the copies can be
written on with pen or pencil.

Rather than the usual liquid toner,
the 4611 and 4612 use a dry, powder-
like toner that doesn’t seep, leak, or
smear. It consists of carbon and wax
that’s heat-fused to the dielectric paper.
Total paper and toner cost for an
8-1/2" X 11" copy is about 3 cents.

Design-wise, the 4611 and 4612
depart considerably from conventional
electrostatic hard copy devices. Instead

of a stationary row of print heads,
Tektronix uses six writing styli on a
rapidly rotating stainless steel belt.
Above this belt passes the dielectric
paper; above that are two backing
electrodes that apply a voltage differ-
ence and, through the styli, place a
small point of charge on the paper.
Two of the belt’s six styli are in con-
tact with the paper at any instant.
Switching each of the two electrodes
on and off precisely determines place-
ment of each electrical point.

After passing between the styli and
electrodes, the paper travels over the
toner applicator. Here, the points of
electrical charge applied by the writing
styli magnetically attract charged par-
ticles of carbon/wax toner. Finally, a
hot metal band heat-fuses the black
toner particles to the paper.

Resolution is 256 dots per inch
horizontally and 170 dots per inch ver-

tically. Because there is considerable
dot overlap (67% horizontally, 40%
vertically), lines drawn on the 4611
and 4612, although somewhat ragged,
are more continuous than the dotted
lines characteristic of other electro-
static printers.

Model 4611 copies from storage
tube displays, while model 4612 works
from raster scan video sources. Neither
will set any speed records for delivering
hard copy; they each require about 24
to 30 seconds per page. But they both
produce copy that’s high enough in
quality and permanence to save, yet
low enough in cost to throw out.

Tektronix, Inc, P.O. Box 1700,
Beaverton, OR 97075. Circle 199.
— Bob Hirshon
Paper Baciing
ac
= — Electrodes

Writing Styli /

Instead of using stationary print heads, Tek-
tronix employs six stainless steel writing styli
on a rapidly rotating belt.

HAVE IT YOUR WAY.

25 ips standard and 100 ips streaming for only $3815.*

Get the only tape subsystem in the world that works with
ANY Data General CPU or DG emulator, at a price you

would expect to pay for only a tape drive. It’s the most

cost - effective tape backup available for Winchester
disc drives, giving you maximum storage in the

shortest possible time.

Rianda has combined its unique Model
22XX mag tape adapter with the versatile
Cipher Microstreamer to form a price/perfor-
mance package never before available.

« Compatible with IBM and ANSI nine

track standards.

+ Handles eight drives in any combina-
tion of NRZI, PE and GCR.
* 40 Mbyte transfer in under

five minutes.

Find out for yourself why th|s T -
the most cost-effective tape subsystem you can
buy. It's available for immediate delivery. Call today.

RIANDA

*100 Piece quantities.

Microstreamer is a trademark of
Cipher Data Products, Inc.

Rianda Electronics, 2535 Via Palma, Anaheim, CA 92801. Telephone (714) 995-6552. Telex 18-1623.

24 Digital Design JANUARY 1981

Circle 15 on Reader Inquiry Card



5 4 >

>

10 intelligent hard disc and
magnetic tape controllers
offer LSI-11; 11/2, 11/23,

and PDP-11* single quad slot
compatibility with up to 60% power saving.

Only DILOG (Distributed Logic Corporation) exclusive
automated design, common proprietary architecture and
sophisticated bipolar uPs give you e all single board quad
size products requiring no external power or chassis . . .
just a cable to connect the drive . . . you don't need anything
else e high reliability ® automated self-test including data
base protect feature and indicator. And at cost savings of
50% or more.

LSI-11 MAGNETIC TAPE CONTROLLER, Model
DQ 120, interfaces 4 industry standard reel-to-reel drives
e emulates TM11* e handles 7 and/or 9 track NRZI drives
to 112.5 ips @ selectable DEC or IBM byte order formatting
e data error checking ® RT-11/RSX-11* compatible
® extended addressing to 128K words.

LSI-11 MAGNETIC TAPE COUPLER, Model DQ
130, interfaces dual density (NRZI/PE) formatted drives
e emulates TM11  handles up to eight 9 track 800/1600
bpi industry standard drives at speeds from 12.5 to 125 ips
e “‘streamer’’ mode capability ® software or switch selec-
table density ® RT-11/RSX-11 software compatibility.

LSI-11 MASS STORAGE DISC CONTROLLER,

Model DQ 200, interfaces any two SMD flat cable inter- Bl se

face compatible hard disc drives for up to 500 MB

-

S g m‘v-'  information, OEM quantity pricing, stock to 30 day

LSI-11 DISC CONTROLLER,

Model DQ 100, interfaces 2.5, 5, 10

mmm Or 20 MB cartridge and fixed platter
drives in combinations to 80 MB

* RKV-11/RKO5* emulator e handles front load (2315) and/or

top load (5440) drives ¢ automatic power fail/power down

media protection ¢ RT-11/RSX-11 compatible.

LSI-11 EMULATING MASS STORAGE
CONTROLLER, Model DQ 202. Cost effective interface of
two 8 and/or 14-inch Winchesters, SMD or CMD hard disc
drives without changing controller . . . 8 to 300 MB capacity
e RP emulator ® automatic media flaw compensation.

PDP-11 MAGNETIC TAPE CONTROLLER, Model
DU 120, emulates TM-11 and has same features as Model
DQ 120 (LSI unit) ® software compatible with RT-11, RSX-11,
RSTS, IAS and MUMPS.

PDP-11 MAGNETIC TAPE COUPLER, Model
DU 130, offers features of Model DQ 130 (LS| unit) ® RT-11,
RSX-11, RSTS, IAS and MUMPS software compatible.

PDP-11 DISC CONTROLLER, Model DU 100 includes
features of Model DQ 100 (LSI unit) ® RT-11, RSX-11, RSTS,
IAS and MUMPS compatible ® emulates RK-11.

PDP-11 EMULATING MASS STORAGE
CONTROLLER, Model DU 202, offers same features as
Model DQ 202 (LSI unit).

. Write or call for detailed product performance

£ S, delivery or warranty data on these DEC 11

on-line storage ® mix or match compatible
Winchester, SMD or CMD e variable sector
size ® automatic media flaw compensation
with bad sector flagging ® optimized logical
to physical unit mapping ® implements

"y compatible products . . . or several soon to be
sl announced new DILOG products.
Eaaprg Distributed Logic Corp., 12800-G Garden
. @ Grove Bivd., Garden Grove, CA 92643
PR Phone (714) 534-8950
[ Telex: 681399 DILOG GGVE

Winchester fixed head option.

LSI-11 SHUGART SA4000
WINCHESTER DISC CONTROLLER,
Model DQ 201, emulates DEC RK*

e runs drivers under RT-11 and

DISTRIBUTED

RSX-11M* systems

e compatible

with 14.5 MB SA4004 or 29 MB
SA4008 drives ® automatic
media flaw compensation.

*Trademark Digital Equipment Corp

ol el LR

All DILOG uP Products
are Low Power, Quad Size

Circle 12 on Reader Inquiry Card
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Reconfigure your

PDP11 Unibus

with the
push of
a button.

Do you need
to share
peripherals?
Do you have
multiple cpu’s
with a limited number of peripherals?
Do you need to selectively choose
which peripheral is on the bus?

If so, Datafusion Corporation'’s OSR11-A Busrouter can help. It is a
passive, manually operated device to perform the physical and
electrical switching of the Unibus* for PDP11 series computer systems:
up to eight switching planes (i.e., configurations); electromechanical
switching relays (simple, high reliability, minimal electrical loading).

- Essentially, each Busrouter
switching plane can be
viewed as a single pole, mul-
tiple throw switch.

The application shown here

CPU1 _'P—O
is a situation opposite the \— AR
first, where one peripheral i
; CPU2 :
bus can be switched between i
two cpu’s with the cpu not BUS
RS

selected being terminated.

Many more configurations are available such as sharing multiple
peripheral devices between multiple cpu’s and then selectively
choosing to switch each one or all to one cpu or another.

Other PDP11 products available are a bus repeater, bus cable
tester, and an associative processor for high speed text search —
a hardware approach.

We also have some ideas for the application of our products which
might not have occurred to you. If you can’t get the performance that
you would like from your PDP11 system, maybe we can
help. Please telephone our Marketing Manager at
(213) 887-9523 or write to Datafusion Corporation,

5115 Douglas Fir Road, Calabasas, California 91302.

*TRADEMARK OF DIGITAL EQUIPMENT CORPORATION

Circle 16 on Reader Inquiry Card
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And the band plays
on and on and.....

In the mid-1950’s, computers came
out of university research labs and ex-
ploded into the commercial world.
Since then, the computer industry has
expanded faster and with more vitality
than any other industry in all the
chronologies of science. No other
newly-developed technology ever en-
joyed a quarter-century of undimin-
ished growth. How long will it con-
tinue before leveling off? Will 1981 be
another year of increase in both tech-
nology and sales? Stephen G. Jerritts,
President of Honeywell’s Information
Systems sees no early end to the
rainbow:

“Honeywell expects 1981 trends in
the computer industry,” he declared
recently, “to parallel those of 1980.
The industry will exhibit steady
growth, possibly impacted by uncer-
tainty of the US and international
economies.

“Demand for systems to help users
improve productivity will continue.

“There are, however, some poten-
tial areas of difficulty for the whole
industry in 1981. The present trend
towards record high interest rates, if
prolonged, could negatively impact the
industry because of the high cost of
leasing. Also, international markets
may not maintain the strength dis-
played during 1980.”

(Meanwhile the industry continues
to welcome <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>