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How to buy a computer �
by the numbers. �

Introducing the Cromemco 
C-10 Personal Computer. 
Only $1785, including soft­
ware, and you get more pro­
fessional features and per­
formance for the price than 
with any other personal com­
puter on the market. We've 
got the numbers to prove it. 

The C-10 starts with a 
high-resolution 12" CRT that 
displays 25 lines with a full 
80 characters on each line. 
Inside is a high-speed Z-80A 
microprocessor and 64K 
bytes of on-board memory. 
Then there's a detached, 
easy-to-use keyboard and a 
5114" disk drive with an excep­
tionally large 390K capacity. 

That's the C-10, and you won't 
find another ready-to-use 
personal computer that of­
fers you more. 

But hardware can't work 
alone. That's why every C-10 
includes software-word 
processing, financial spread 
sheet, investment planning 
and BASIC. Hard-working, 
CP/MR-based software that 
meets your everyday needs. 
Software that could cost over 
$1000 somewhere else. FREE 
with the C-10. There's really 
nothing else to buy. 

But the C-lO's numbers 

business and scientific com­
puters in the industry. And 
now for the first time, this 
technology is available in a 
personal computer. 

One last number. Call 
800 538-8157 x929 for the 
name of your nearest 
Cromemco dealer, or to re­
quest literature. In California 
call 800 672-3470 x929. 
Or write Cromemco, Inc., 280 
Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 
94039. 
CP/MR is a registered trade mark of Digital Research. Inc. 
All Cromem co products are serv iced by TRW. 

tell only part of the story. 
What they don't say is that 
Cromemco is already known 
for some of the most reliable 

Cromemco �
Tomorrow's computers today 
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Edltorla1-----------------------------------------------------------­
The most tempting approach to standardization is that 

of the "Lone Ranger." And it works, sometimes. In this 
approach, one individual, group, or company develops a 
method for performing a technological function, presents 
it to the world, and says, "Please do this my way." Occa­
sionally a proposed standard graduates from Lone­
Ranger status to general approval and use, but most such 
attempts languish in obscurity, unless the proposing per­
son or organization has lots of clout, regardless of the 
technical merits of the proposal. 

We find that technical merit often has nothing to do 
with whether one of several competing technological 
developments becomes an accepted standard. In stan­
dards work, to mix metaphors a bit, a bird in the hand is 
usually worth the whole ball game. The first product of a 
given type to achieve widest commercial distribution 
usually sets the standards. Thus, we have the S-100 bus 
(now the IEEE 696 bus) derived from the first successful 
microcomputer, and we have many de facto standards: 
the IBM 3740 disk format, Digital Research's CP/M-80 
operating system, and Microsoft BASIC. 

Pure political and financial muscle also helps establish 
a standard. AT&T will probably overwhelm all competi­
tion in videotex encoding with its NAPLPS (North 
American Presentation-Level-Protocol Syntax), which 

was presented to ANSI (American National Standards In­
stitute) on a silver platter for formal acceptance. Even for 
corporate giants having a bird in the hand helps. IBM will 
probably have no chance of getting its own graphics/ 
videotex system adopted, simply because NAPLPS got 
there first. 

Forces Hindering Standardization 
It's fairly obvious why computer users like standards. 

Standards make their life easier in thousands of ways. 
But the reasons standards may be disliked by the people 
who make computers or peripherals are more obscure. 

A creative engineer designing a new computer may feel 
that following a standard specification is too restrictive. 
And some companies fear that manufacturing standard­
ized products makes for humdrum marketing and lack of 
attention from potential customers. They want to dif­
ferentiate their products from what has gone before. 
Then, too, there are the costs involved in finding out 
what standards exist and are appropriate for a certain 
product, in obtaining the technical specifications and en­
forcing their use during the design phase, and in testing 
for compliance. Products designed before the standard 
was developed may prove difficult or prohibitively ex­
pensive to adapt. Furthermore, some existing standards 
were poorly thought out or froze technology before it 
matured. These and other reasons can discourage 
manufacturers from complying with standards. 

As well, the making of standards themselves has its 
own problems and costs. Most American National Stan­
dards ultimately cost tens or even hundreds of thousands 
of dollars, either as direct or indirect expenses, to develop 
and distribute. Standards work is largely done by 
volunteers, and sometimes obviously useful efforts to 
develop standards are delayed or abandoned because of 
manpower shortages. 

In addition to economic problems, the politics of deci­
sion making by committee and legal obstacles sometimes 
muddy the waters of standardization. The most dramatic 
example is the Supreme Court's ruling last year against 
the American Society of Mechanical Engineers (Hydro­
level v. ASME) that the Society was liable under antitrust 
law for abuses by its representative of its own standards­
interpretation process. Although the Hydrolevel decision 
hung on the intentional abuse that occurred (it seems 
unlikely that a standards-making organization would 
have the same liability if its representatives acted in good 
faith), the case has caused some review of procedures in 
other organizations. 

Another obstacle is time. The standards-making pro­
cess is lengthy and slow. The amount of time required by 
ANSI for public comment and peer review is intended to 
prevent any abuse of ANSI's standard-making pro­
cedures, but it also drags out the process. Some in­
dividuals and organizations have tried, with varying 
degrees of success, different means of avoiding the slow 
ANSI procedures. One way to avoid having to make an 
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Introducing�
SooperSpooler’sTM Little Brother �

Who knows spoolers better than 
Consolink ?*We pioneered this industry 
with our revolutionary SooperSpooler, 
the Intelligent Printer Interface. 

Now meet the newest family addition: 
MicroSpoolerm 

especially designed and engineered for 
those who need cost-effective solutions 
to their spooler requirements without 
sacrificing quality and sophistication . 

No More Waiting on the Printer 
The new MicroSpooler stores data and 
then feeds it to a printer as fast as the 
printer can handle it. 

That means no down time: in a 
matter of seconds, your computer is free 
for the next job without waiting 
for the printer to finish the last job. 

Quality, Reliability, Flexibility 
As with the SooperSpooler, the new 
MicroSpoolers are the product of the 
highest engineering standards to insure 
trouble-free operation. Now Consolink 
offers a complete line of stand-alone 
spoolers that can be installed in-line 
between virtually any printer and 
any computer. 

Easy to install. Easy to use. Easy on 
the budget. 

Features include: 
� 16K Memory: User or factory 

expandable to 32K or 64K 
� Multiple Copy Function 
� Status Readout: Tells you how much 

data is stored or how many copies 
are left to run 

� Pause Function: To let you change 
paper, make adjustments 

� Self-Test Routine: Performs a 
comprehensive check of most 
internal functions and memory 

� Internal Power Supply: No bulky 
plug adapters 

� Vertical Mount Configuration: 
Saves desktop space 

•� Plug-in connections to most 
computer combinations 

RlSll . 

� Independently Selectable Baud Rates 
on Serial Ports 

� One Year Limited Warranty** 
� Thirty-Day Money Back 

Guarantee** 
� Four Models: Any Combination of 

Parallel or Serial 110 
� �$199for16K parallel to parallel 

unit with an internal power supply 

And When You Need the Very 
Best. .. 
Remember SooperSpooler, the 
Intelligent Printer Interface with a 
remarkable range of software 
controlled features and formatting 
capabilities . 

See our new MicroSpoolers at 
quality dealers everywhere. For 
immediate answers to your questions, 
call Toll Free 800-525-6705 

Spoolers by Consolink›
Now you have an Intelligent 
Choice. 
Circle 89 on I nqulry card. 

CONSOLINK �
CORPORATION 

SPlCI 
COIPllSSIO� 

L_llSl__j 

CPU time for 20 pagest CPU time for 20 pagest 
80 CPS Bidirectional 

For immediate answers to your questions, call Toll Free: 800-525-6705 
Consolink Corporation, 1840 Industrial Circle, Dept. MLl-200 Longmont. CO 80501 (303) 652-2014 

*Formerly Compulink Corporation t60 lines per page. random line leng1hs. 40 char/line. 
**Consult your dealer or Consolink for details. Assumes CPU can output text at a minimum of 3000 char/sec. 























Letters---------------------------------------------------------------­
a legitimate user is not an acceptable 
answer. 

William E. Young, CPA 
13901 Jefferson Davis Hwy. 
Woodbridge, VA 22191 

Mlnspeak Applauded 

read with great attention the "Min­
speak" article by Bruce Baker (September 
1982 BYTE, page 86). Minspeak is the 
most exciting use of computer technology 
that I have encountered because it goes 
beyond the use of the computer to manip­
ulate data and/or symbols and deals with 
the fundamental issues of human com­
munication and the way we think. 

While Mr. Baker deals almost exclusive­
ly with the application of Minspeak to the 
nonspeaking population, the fundamental 
idea behind his invention, I believe, has a 
great deal to say about how we think and 
how we communicate whole thoughts 
to one another in speech and nonspeech 
worlds. 

I commend Mr. Baker and BYTE for 
moving beyond hardware and software 

into the genuinely exciting new realms of 
electronic technology and its applications 
to human problems and potentials. 

David 0 . Justice, Dean 
School for New learning 
DePaul University 
23 East Jackson Blvd. 
Chicago, IL 60604 

Computer Poetry: �
Art or Craft? �

Kevin McKean's article "Computers, 
Fiction, and Poetry" (July 1982 BYTE, 
page 50) nearly supplies some important 
implications about the nature of creativi­
ty. The examples of computer-written 
poetry suggest that computers can now 
make many judgments rapidly but cannot 
make them wisely. The reason seems to be 
that the computer, unlike the poet, uses 
programmed instruction to apply types of 
judgments to many words. The poet 
makes individual judgments on a word­
by-word basis. Thus, in writing "And 
delves the parallels in Beauty's brow, " 
Shakespeare probably thought "delves" a 

good word for its ")" and "e" sounds, 
matched in "parallels," and for the overall 
dreamlike, wistful quality that the word 
contributes to the line. Of course, he may 
have had other reasons as well. 

Today, because western culture seems 
to have weaker ties with tradition than in 
the past, and because ours is more than 
ever a culture without a sense of history, 
it is understandable that considerations of 
creativity focus on the ceaseless fluctua­
tions common to the thought process, 
rather than on the decisions that artists 
make after much thought. Still, an artist 
may draw upon any or all of his life's 
history in order to pass judgment on a 
single word. His intellect, his moral in­
tegrity, his honesty, his passion, his love, 
his hope, his hate, his fear, his skepticism, 
his faith-in short, the sum of the poet's 
whole existence gives him the ability to 
make artistic judgments. And a sense of 
tradition supports the artist's individuali­
ty, which includes his powers of artistic 
discernment. Thus, in our ever-changing, 
prone-to-forgetfulness world, the popu­
larity of computers is assured, but com­
puters still lack what Keats called "the 

Did You Hear the One About the 
Computer That Talks? 

It's no joke. 
With the ECHO speech synthesizer from 

Street Electronics whatever you type on the 
keyboard, your computer can say. The ECHO's 
text-to-speech system gives your computer an 
unlimited vocabulary while using a minimum of 
memory. And now a diskette of fixed, natural 
sounding words is available to enhance the 
ECHO J[ 's voice output. · 

20 Fd>ruary 1983 © BYn Publications Inc 

Nearly 400 language rules are contained in the ECHO's text­
to-speech algoritlun. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to­
speech mode the user can select any of 63 different pitch levels, 
and have words spoken either monotonically or with intonation 
by using simple control character sequences. The rate of speech 
can be fast or slow; words can be spoken fo their entirety or 
spelled letter by letter. The ECHOs also pronounce punctuation 
and numbers. Words can be encoded using phonemes and 
diphthongs when the text-to-speech or fixed vocabulary is not 
required. · 

Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the sight 
and speech impaired. The ECHO is a complete stand alone unit 
which is compatible with most any computer; it sells for $299.95. 
The ECHO][, which plugs into the Apple][, is priced at $149. 95. 

Street Electronics Corporation r...111111 
1140 Mark Avenue, Carpinteria, CA 93013 "’JI 
Telephone (805) 684-4593 

Call toll free for demonstration (800) 221-0339 

Circle 395 on Inquiry card. 



Videoterm Utilities Disc includes: 
•Graphics Template System 
•Font Editor 
•Mid-Res Graphics 
• Applesoft Read Screen Utility 
•Top & Bottom Scrolling 

----­ •Pascal Vidpatch 

Videoterm 
Character Set 
EPRDMs 
•French 
•German 
•Inverse 

Suggested price $3 7. OD 

Dvorak EPRDM [Enhancer)-$29.00 
Lower Case Chip [Rev 7 & up)-$29.00 

The Soft Video Switch is an automatic ver­
sion of the popular Switchplate. It knows 
whether it should display 40 or 80 columns 
or Apple graphics. It does the tedious work 
of switching video-out signals so you don't 
have to. The Soft Video Switch can be con­
trolled by software. May be used with any 
Videoterm with Firmware 2 .0 or greater. 
The single wire shift mod is also supported. 

Package price is $35.00. 

ENHANCER][ 

The Enhancer ][ features a typeahead buf­
fer. Your keyboard has upper and lower 
case, and will auto repeat any key held 
down. A single keystroke can become a 
word or an entire sentence. Controlled by a 
powerful microprocessor, Enhancer ][ 
allows you to re-map your keyboard or add 
specialized features. Changing a chip 
creates a totally different keyboard. 
Enhancer ]( Utilities Disc included. 

Suggested retail price $149 .00. 



ARE YOU STILL LOTING 
YOUR PRINTER 
TIE UP YOUR COMPUTER? �
While your printer is running, your 
computer is tied up. You can't use 
it for processing, computing, data 
entry. Nothing. All you can do is 
twiddle your thumbs until the 
program is finished. 

Pretty ridiculous. 

MICROBUFFER"ALLOWS YOU �
TO PRINT AND PROCESS �

SIMULTANEOUSLY. �
You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 
No waiting. 

Microbuffer accepts data as fast 
as your computer can send it. 
It stores the data in its own 
memory buffer then takes control 
of the printer. 

It's that easy. 

THERE IS AMICROBUFFER �
FOR ANY COMPUTER/PRINTER�

COMBINATION. �
Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 

FOR APPLE II COMPUTERS, 
Mircobuffer II features on-board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parllel versions 
have a power-efficient low­
consumption design. Special 
functions include Basic listing 
formatter, self-test, buffer zap, and 

transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer/ E 
comes in two serial versions ­
SK or 16K (upgradable to 32K) ­
and two parallel versions - 16K 
or 32K (upgradable to 64K). The 
serial buffer supports both hard­
ware handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX-80 
and GRAFTRAX-80 +. Prices range 
from $159 to $279. 

ALL OTHER COMPUTER/ PRINTER 
COMBINATIONS can be untied by 
the stand-alone Microbuffer In-line. 

The serial stand-alone will 
support different input and output 
baud rates and different hand­
shake protocol. Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user-upgraded 
to a total of 256K with 64K add-ons 
- just $179 each. 

SIMPLE TO INSTALL. 
Microbuffer II is slot-independent. 
It slips directly inside the Apple II 
in any slot except zero. 

Microbuffer/ E mounts easily 
inside the existing auxiliary slot 
directly inside the Epson printer. 

The stand-alone Microbuffer is 

installed in-line between virtually 
any computer and any printer. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you'll understand why it's so silly 
to be without one. 

PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 



MICROBUFFER FREES COMPUTERS. �
Circle 340 on inquiry card. 









TEK 2200 MULTI-PURPOSE THE PERFORMANCE/ 
OSCILLOSCOPES PRICE STANDARD 

Now! A 60 MHz Tektronix scope �
built for your bench. �

In 30 years of Tektronix oscil›
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors . And 
eliminated the need for a cooling fan . 

Yet performance is written all over 
the front panels. There's the band­
width for digital and analog circuits. 
The sensitivity for low signal mea­
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 

probes, operating manuals, 15­
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representative. 

Order toll free: 
1-800-426-2200 
Extension 45 
In Oregon call collect: 
(503) 627-9000 Ext. 45 
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The Evolution of Software 
It is instructive to see to what degree software is a part of 

Apple products. The basic Apple II, released in 1977, comes 
with about 16K bytes of object code. The Apple Ill, released 
in 1980, has about 200K bytes of code. The Lisa has more 
than 2 megabytes (2048K bytes) of code, a staggering figure 
that hints at the tremendous effort that goes into implement­
ing a good piece of software. 

The history of microcomputing has been exciting so far 
because it has enabled individuals working in their spare time 
to make significant contributions to the state of the art. But 
that has changed: now most state-of-the-art software is the 
province of teams of programmers hired by companies, as 
opposed to individual programmers working for themselves. 
As programs grow more sophisticated (requiring teams of 
programmers) and have to be more carefully planned to meet 
users' needs (requiring experts in given fields to be added to 
the team of designers) , the implementation of programs is 
becoming a team effort. The days of the successful entre­
preneur/ programmer are probably gone. 

Foundations of the Lisa Design 
The design effort that resulted in the Lisa computer is 

remarkably innovative because the designers did what 
designers should do-define the product's prospective 
customers, determine their needs, and then design a prod­
uct to meet those needs. Apple was also willing to give its 
designers enough time and money (with no marketing 
restrictions attached) to first design and then create a 
computer that redefines the expression "state of the art." 
Granted, the Lisa's designers drew heavily on previous 
work done at Xerox PARC (Palo Alto Research Center), 
but they refined several borrowed elements and com­
bined them with numerous innovations. (For ftirther 
information on the design process, see "An Interview 
with Wayne Rosing, Bruce Daniels, and Larry Tesler" on 
page 90.) 

Apple started this project with the intention of creating 
not only a product but the foundation for a whole new 
computer technology, one that would create computers 
literally anybody can use. The company's first task was 
to devise a new user interface-that is, a new and better 
way for humans to interact with the computer. The result 
was an internal (to Apple Computer Inc.) "User Interface 
Standards" document that describes how a user interacts 
with the Lisa system. 

Although the Lisa design has several important elements, 
four stand out: the machine's graphics-mouse orientation, 
the "desktop" and "data-as-concrete-object" metaphors, 
and the integrated design of the hardware and software. 
Let's look at each of these in turn. 

The graphics-mouse orientation: The traditional text 
display and keyboard input device make for a computer 
that is-let's face it-not too easy to use. Apple decided 
that the graphics resolution of the machine had to be high 
enough to use pictures (often called icons by Apple) in 
place of text. (For example, see the icons on the right­
hand side of photo 2a.) Pictures are more easily recog­
nized and understood than text. Because of this, you can 
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Photo 3: The "mouse" pointing device is about the size of a 
package of cigarettes and has one button on top. 

probably figure out that the garbage-can icon in photo 2a 
is used to throw something away. 

Apple also knew that it needed a new, easier-to-use 
input device to move the frequently used arrow-shaped 
cursor. The designers passed over such devices as light 
pens and touch-sensitive video panels in favor of the 
mouse, a pointing device used in several Xerox PARC 
machines. The mouse, which is about the size of a pack of 
cigarettes, has a small bearing on the bottom and one or 
more buttons on the top (see photo 3). When you hold it 
in your hand and slide it across a flat surface, the mouse 
sends signals to the computer, which guide the video 
cursor in the direction that you've moved the mouse. The 
mouse Apple designed has only one button; Apple broke 
with the conventional wisdom of two- and three-button 
mice after user tests indicated that people aren't always 
sure which button to push on a multiple-button mouse. 

With graphics of sufficient quality and a mouse, the Lisa 
lets you get what you want by pointing at it. Because the 
video cursor moves in direct response to the way the hand 
moves the mouse, you feel as if you're actually pointing at 
something on the screen. This has the positive 
psychological effect of making you feel in control. 

The"desktop" metaphor: When you turn on the Lisa sys­
tem, the screen is empty except for the presence of several 
icons. The Lisa computer depends on the metaphor that 
the video display is a desktop, while the icons are objects 
on the desktop. Each peripheral connected to the Lisa 
(floppy and hard disks, printers, and other peripherals 
connected by interface cards) is represented on the desktop 
by either an icon (if it is not in use) or a rectangular area 
called a window (if it is available for use). The Lisa 
computer normally replaces the conventional file directory 
with a collection of objects displayed in the window of the 
associated mass-storage device. Each file is represented by 
an object of some sort-usually a report, a tool, or a 
document-and objects can be grouped together in 
folders, which are also treated as objects. (Actually, the 















The Lisa floppy-disk drive, along with the special floppy 
disks it uses. 

and a 48-bit number meant to be used as a "mail address" 
identification number for a network of Lisa computers. Two 
unique identification numbers will help to prevent the unfor­
tunate but very real problems of software piracy and the ex­
istence of copy-protected disks that won't work for even 
their legal user. Software can be "mated" to the serial number 
of a given machine so that it 
can be backed up endlessly 
but will not run on another 
Lisa computer. True, a per­
sistent few will outwit even 
this scheme, but it will prac­
tically eliminate a manufac­
turer's sales losses from 
copied software. 

An interesting aspect of 
the Lisa is that it abandons hardware graphics chips like the 
NEC 7220 for system software that requires the 68000 micro­
processor to generate and maintain the video image. At first , 
I questioned the wisdom of this decision because it makes the 
68000 assume a heavy computational burden that could be 
transferred from software to hardware. But according to the 
designers , the use of a dedicated hardware graphics chip 
would itself limit and slow down the system (for a discussion 
of this, see the interoiew on page 90). In particular, the 
68000 clock was set at 5 MHz instead of the usual 8 MHz to 
give the hardware just enough time to access the 32K bytes of 
screen memory during the machine cycles in which the 68000 
is not using the address lines. This gives the Lisa access to the 
video memory that is transparent to the 68000 (hardware 

Inside the Lisa computer. Note the three connectors for ex­
pansion boards. 

graphics chips severely limit access to the video memory) and 
results in a static-free image. (Much of the static or "hashing" 
in graphic video images results from the system accessing the 
video memory while the circuitry is using it to generate the 
video image.) 

Apple will also be offering the Apple Dot Matrix Printer 

Ease of use is the first thing that 

a novice Lisa user experiences. 
A reproduction (at 80 percent) of printing from the Apple 
Dot Matrix Printer. 

and the Apple Letter 
Quality Printer. Apple's 
engineers tested many exist­
ing printers, chose two 
(from C. Itoh and Qume, 
respectively) that best met 
their needs, then had the 
companies produce modi­
fied versions with Apple­
specified hardware and soft­

ware changes. Apple needed such exacting print quality 
because the Lisa software is very demanding of both printers. 
For example, both printers will reproduce almost exactly 
both the text and graphics that can be displayed on the Lisa 
screen. In addition, Apple has created special print wheels 
for its Letter Quality Printer so that you can print normal, 
italic, underlined, and bold characters without changing 
print wheels (quite a nice move-who's going to change print 
wheels several times a page just to get true italics?). The 
amazing thing about the Apple Dot Matrix Printer is that 
Apple plans to sell it for around $700 (the Letter Quality 
Printer will sell for about $2100). Unfortunately for Apple II 
and Ill owners, these printers' tricks are done entirely in soft­
ware on the Lisa and won't transfer to other Apple computers. 

disks - and a given level in error is correctable by data in 
the next lower level. On the block level, each 512-byte 
block of data has a 24-byte area of hint bytes. These 
identify the file to which the block belongs and its block 
number within the file. On the file level, each file 
contains a header that duplicates information in the disk 
catalog. On the disk level, each floppy disk keeps a file of 
information about the status of each file on the disk. The 
Lisa system software automatically tries to reconstruct 

information that is lost, so it recovers from errors that 
would halt other computers. 

Psychological reliability is the kind that makes an office 
worker secure. The Lisa floppy-disk drive is unique in this 
respect. On the Lisa computer, you can't yank your floppy 
disk out any time you want to (if you could, you might, 
for example, remove the disk before files on it are 
updated). Instead, you press the Disk Request button 
beside the disk-drive slot. The software in the Lisa com-
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’TurboDOS is a trademark of Software 2000, Inc.: CP/M and GP/ NET are �
trademarks of Digi tal Research. Inc.: NET /82 is a trademark of MuSYS Corp. �

1 752 B Langley 
Irvine, CA 92714 
(714) 662-7387 
TVVX: 910-595-1967 

Specialists in Multi-user Microsystems CABLE: MUSYSIRIN 

puter checks your work space, closes any files belonging to 
that disk (thus updating the file), then ejects the floppy 
disk so you can remove it. 

A similar thing happens when you turn the Lisa "off" 
(actually, it's never completely off; it just goes into a low­
power mode). In any case, when you hit the Off button, 
system software automatically closes all open files, thus 
transferring the information in them to their respective 
floppy disks, and releases the disks from the Lisa disk 
drives. In addition, the software records the status of the 
"desktop" so that, when the computer is reactivated, Lisa 
automatically returns it to the appearance.and state it was 
in when the Lisa was turned "off." Although those who 
have worked with computers before will find these 
features hard to get used to, most newcomers will be 
reassured by them. 

The design of the Lisa application programs (which are 
the only things most Lisa users will see) is another example 
of psychological reliability. Many people have vague fears 
of computer programs because they think they'll do 
something wrong and cause a catastrophe that will make 
them look foolish. This won't happen with the Lisa system 
for two reasons. First, the Lisa software is designed to be 
very understandable. The metaphors make people com­
fortable with the manipulation of data, error messages are 
both clear and complete and tell you what alternatives you 
have, and, in general, the programs let you know where 
you stand and the consequences of a given action. Second, 
the Lisa computer has the "Undo Last Change" command 
mentioned earlier. With this command, even the most 
uncertain users will not hesitate to act in a way they think 
is appropriate. The way · Lisa programs work, the user 
probably is right, and if he isn't, he knows he can undo 
whatever happens. People who won't trust most computer 
programs will trust Lisa programs. 

Communications and Databases 
As the engineer I talked to pointed out, no computer is 

going to be the most important piece of equipment in an 
office unless it can easily interact with other computers. 
This need has been integrated into the design of the Lisa 
system in several ways. 

First, a communications program called Lisa Terminal 
allows the Lisa computer to emulate several popular 
terminals (Digital Equipment Corporation's VT52 and 
VTlOO terminals and Teletype Corporation's ASR-33). 
The Lisa Terminal program includes all the options that a 
given terminal allows, even down to simulated status 
lights. A future Apple terminal program will enable the 
Lisa to emulate the IBM 3270 family of terminals. 

Second, Lisa computers can be connected together via a 
new local network called Apple Net, which Apple hopes to 
promote as an industry standard because it feels that other 
networks have major cost or performance problems. Ac­
cording to Apple, Apple Net meets four criteria that it 
thinks are important: it can be easily installed by the user, 
it is highly reliable, it is easily extendable to include more 
nodes or to interface with other networks (like Ethernet 
and other Apple Net networks), and it has a low per-node 
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(under $500) cost. A-Net has a bandwidth of 1 megabit per 
second, can have up to 128 nodes, uses a shielded two­
conductor wire for interconnecting nodes, and can have a 
maximum node-to-node distance of 2200 feet. Apple Net 
uses the same method as Ethernet to avoid message colli­
sions (CSMA/CD-carrier-sense, multiple access with col­
lision detection) and is compatible with the Ethernet on the 
top five of the seven levels of communication protocol. For 
those who want it, though, Apple will also make Ethernet 
interfaces available at a cost of about $1500 per node. 

Third, Apple has distant plans to make it possible for 
Lisa computers to talk to non-Lisa computers and to 
shared or remote databases. Although the people at Apple 
did not discuss specific products, they told me enough to 
assure me that they are planning extensions in this 
direction that will make it even more useful. 

When these items are available for the Lisa, Apple will 
have overcome a very big problem: really integrating the 
computer into the full office environment. That usually 
includes both local and remote computers. Whatever the 
needs of a given office, the above products ensure that the 
Lisa computer will be as useful as any other "office 
automation" product available from other companies. 

Service 
The people I talked to at Apple made it clear that, with 

regard to Lisa, they were going to offer better service op­
tions than any other computer company, including IBM, 

DEC (Digital Equipment Corporation), and Wang. A 
diagnostic program called Lisa Test (supplied with the 
Lisa) enable it to isolate the computer failure to a single 
board or component; in the case of severe problems 
(when the disk drives aren't working, for example), a 
built-in test program that runs whenever the Lisa is 
turned on will diagnose and report on the problem. As I 
mentioned before, the Lisa is designed so that you can 
take it apart without tools (a detailed manual explains 
how). 

Apple offers several service options. If you have on­
site service (available through a joint agreement with 
RCA), you simply call Apple and let a service person fix 
the problem. For large-quantity customers, Apple can 
provide training to teach employees how to do in-house 
repairs. For individuals, Apple Care Carry-In Service is 
available. 

In addition, Apple is planning what it calls Direct 
Phone Support. For a yearly fee, the user will have access 
to a toll-free number that is answered by a highly trained 
support person. Apple has high standards for this service, 
and I'm sure that, once the service has started and is 
running smoothly, Apple will deliver what it promises. 
The company expects its representatives to answer 90 
percent of the calls received; people whose problems 
cannot be answered immediately will be called back 
when the answer is found. If equipment needs to be 
repaired, the Direct Phone Support person will call the 

computational value through 
unequalled performance 

The Logical MicroComputer Company 16-bit 
microcomputers are general purpose computer systems designed for 
maximum performance and reliability using state-of-the-art 
technology. Our systems bridge the gap between single-user personal 
computer systems and much more costly minicomputers. They are 
ideal for applications requiring either more processing power or 
more memory than "personal" computers. In addition, they support 
many more users simultaneously-for example, LMC systems can 
support up to 32 users simultaneously and soon will be available with 
virtual memory. With approximately ten times the throughput of the 
older 8-bit microcomputers, they are suitable for tasks ranging from 
pure engineering and scientific applications (arithmetic processing 
and process-control) to business applications requiring multiple 
users or large data files. And , since these systems are the most 
expandable microcomputers available, they are an excellent choice 
for any application where future growth in computational 
requirements is likely. 
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across-one such possibility is Softech Microsystems' 
UCSD p-system. 
•Apple will be making enhancements to the existing Lisa 
application programs. On first release, the only limita­
tion in sharing data among Lisa application programs is 
that you won't be able to "paste" graphic images into a 
Lisa Word text document (you can, however, add text to 
a Lisa Draw drawing). Bruce Daniels, one of the Lisa de­
signers, told me that the design allows for adding graph­
ics to a text document but that they simply can't imple­
ment the feature in time for the first software release. It 
will be added by the next release. 
•Apple is very conscious of the fact that the success of the 
Lisa will be heavily influenced by the availability of good 
third-party software. To encourage such software, the 
company will make available a "programmer's toolkit" 
package of software and documentation sometime this 
year. This toolkit will give third-party programmers all 
the information they need to build on the considerable 
utility software (window-control, disk-accessing, 
intelligent graphic-redrawng, and memory-management 
routines, for example) already available in the Lisa 
operating system. (The operating system itself is about 
half a megabyte of code, though only 200K to 300K bytes 
of it are resident in memory at the same time.) In addi­
tion, the toolkit will list the user-interface conventions 
that were used to create the existing six application pack­
ages and will strongly suggest that third-party software 

will be better received (by both Apple and the consumer) 
if it follows these conventions. The Apple-generated ap­
plication programs are so wonderful that most program­
mers will consider it an achievement to create similar 
software. 

Caveats 
I wrote this article after working with a Lisa computer 

for several hours and studying various Lisa documents. 
The application packages were completely functional, but 
I was told changes were still being made to them. The re­
leased versions of software may be faster because debug­
ging aids were probably slowing down the version I saw. 

Performance 
The Apple Lisa was faster than I remembered a similar 

machine being (an experimental Xerox machine running 
Smalltalk) and faster than I expected it to be. Granted, a 
68000 microprocessor is in the computer, but it was being 
asked to do a lot - including the manipulation of 32K bytes 
of video-display memory. Objectively, I must report some 
delays (30 seconds, maybe) when loading in files, but these 
were shorter than what I usually encounter using CP/M­
based business programs. In any case, I didn't notice any 
delays while actually using a given program, which is 
where you spend most of your time, anyway. I expect that 
the Lisa computer you11 see in Apple showrooms will be 
slightly faster than the one I saw. 

• � Microproces.sor based Intelligence for ease of 
use and interface. You send the data, the 
7128 takes care of the rest. 

• � AS·232 interface and ASC II data formats 
make the 7128 compatible with virtual ly 
any computer with an RS-232 serial Inter· 
fece port. 

• � Auto-select baud rate. 
• � Use w ith or w ithout handshak ing. 

Bidirectional Xon/Xoff supported. 
CTS/DTR supported. 

• � Devices supported as of DEC 82. 
NMOS NMOS CMOS EEPROM MPU'S 
2758 2508 27C16 5213 8748 
2716 2516 27C32 X2816 8749 
2732 2532 C6716 48016 8741 
2732A 2564 27C64 8742 
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27128 8755 8755 
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• � Complete with TE XTOOL zero insertion 
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MODEL 7128·L2 for 2732 only $179.00 �

Also l!Nailable from stock: �
E prom Erasers UVP model OE-4 , . $78.00 �
Avocet Systems Cross Assemblers $200.00 �
RS-232 Cable Assemblies .. . . .. $25.00 �
Programmable Devices .... .• , , , , call �
Complete development systems . $3240.00 �
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Waveland, Mississippi 39676 
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Conclusions 
As you can tell, I am very impressed with the Lisa. I 

also admire Apple for deciding to make the system with­
out being unduly influenced by cost or marketing con­
straints. The Lisa couldn't have been developed without 
such a deep commitment, and no other company I can 
think of could afford such a project or would be inter­
ested in doing it this way (the Lisa project reportedly cost 
over $50 million and used more than 200 person-years of 
effort!). In terms of the actual, as opposed to symbolic, 
effect it will have on both the microcomputer and the 
larger-computer market, the Lisa system is the most im­
portant development in computers in the. last five years, 
easily outplacing IBM's introduction of the Personal 
Computer in August, 1981. 

As this went to press, Apple announced that the Lisa 
will be sold in one configuration only: the computer with 
1 megabyte of RAM, two floppy-disk drives, the Profile 
hard disk, the six application programs (Lisa Draw, Lisa 
Write, Lisa Project, Lisa Cale, Lisa List, and Lisa Graph), 
and Lisa Test diagnostic program; the price of this 
package is $9995; it will be available in the U.S. this 
spring, and modified foreign-language versions will be 
available this summer. 

Fortunately for us, the history of computing does not 
stop with the Lisa. Technology, while expensive to create, 
is much cheaper to distribute. Apple knows this machine is 
expensive and is also not unaware that most people would 
be incredibly interested in a similar but less expensive 
machine. We11 see what happens.• 
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software/firmware on board .) 

• Controller communications with the 
host processor via 2K FIFO at any 
speed desirable up to the limit of 
2 megabytes per second for a data 
block transfer. Thus the controller 
does not constrain the host proces­
sor in any manner. 
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S-100 standard. 
• Controller can accommodate two 

rigid-disk drives and one cartridge 
tape drive. Expansion is made 
possible with an external card. 

Teletek's HD/CTC Offers A Hard Disc �
Controller, Plus Cartridge Tape Controller, �

All In One Boa rd. �

TELETEK �
9767F Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834. Answer back-Teletek 

© Teletek 1982 � Circle 409 on inquiry card. 



• 
To really feast your eyes, send for our catalog. �

16K RAM KITS ..... . 13.95 
Set of 8 NEC 4116 200 ns. Guaranteed one year . 

DISKETTES 
ALPH A DISKS ................. 21.95 
Single sided. certified Double Density 40 Tracks , 
with Hub-ring. Box of 10 . Guaranteed one year. 

SCOTCH 3M 
S.S.O.OEN 40 TRK .. . ... 23.50 
O.S.O.OEN 40 TRK ... .. ........... 36 .50 

VERBAT IM DATALIFE 
MO 525-01, 10, 16 .........................26.50 
MO 550-01, 10. 16.. . . .44.50 
MO 557-01, 10, 16 .. .. .45.60 
MO 577-01, 10, 16 ... .. ..........34.80 
FD 32 or 34-9000 .. .... .. .. 36 .00 
FD 32 or 34-8000 ........45.60 
FD 34-4001.. .... AB .60 

DISKETTE STORAGE 
5'/• " PLASTIC LIBRARY CASE.. . . .. 2.50 
8" PLASTIC LIBRARY CASE .. . . .. 3.50 
PLASTIC STORAGE BINDER w/ Inserts...9.95 
PROTECTOR 5V• " (50 Disk Capacity) ... 21.95 
PROTECTOR 8" (50 Disk Capacity).. .. 24 .95 
DISK BANK 5'1<''. . .......... ..... 5.95 
DISK BANK 8" . ..6.95 

NEC PERSONAL 
COMPUTERS 
Cati Alpha Byte tor our low NEC prices 

ALTOS COMPUTER 
SYSTEMS 
Call Alpha Byte for our low Altos prices . 

ATARI COMPUTERS 
SIGNALMAN MODEM.. . . . 8§ 00 �
ATARI 800 .. .. ... ...... 659 .00 �
ATARI 400 (16K) . .. .......$CALL �
ATARI 810 DISK DRIVE ................. .445.00 �
ATARI 850 INTERFACE... .......... ..... 169.00 �
ATARI 410 PROGRAM RECORDER .. . .. 75.00 �
EPSON CABLE... .. 35.00 �
MEMORY MODULE (16K) .. .. . ....89.95 �
JOYSTICK CONTROLLER ...... ............. 10.00 �
PADDLE CONTROLLERS. . .. 17.50 �
STAR RAIDERS .. .....32 .00 �
MISSILE COMMAND ' 32 oa �
ASTERIOOS ' JC oa �
PACMAN .. . .... 32 .00 �
CENTIPEDE.. . .............32 .00 �
PERCOM OISK ORIVE... .. ... 684 .00 �

See Apple-Atari Software. 

INTEC PERIPHERALS 
RAM MODULES 
48K FOR ATARI 400 .. ..... 145.00 
32K FOR ATARI 800 .. ........ 67 .00 

PRINTERS 
ANAOEX 9501A .. ....... 1390.00 �
RIBBONS FOR MX-80. ............8.95 �

RIBBONS FOR MX-100.. .. ...... 24.00 
C-ITOH F-10 40 CPS PARALLEL. ...... 1390.00 
C-ITOH F-10 40 CPS SERIAL... ....... 1390.00 
C-ITOH PROWRITER PARALLEL.. ... ... .480.00 
C·ITOH PROWRITER SERIAL .. ............590.00 
EPSON MX-80 W/GRAFTRAX PLUS .. ....$CALL 
EPSON MX-80 F/ T W/GRAFTRAX PLUS$CALL 
EPSON MX -100 W/GRAPHTRAX PLUS ... $CALL 
EPSON GRAFTRAX PLUS .. ... ....... 60 .00 
COMREX CR -1 PARALLEL . . .. 839 .00 
COMREX CR-1 SERIAL ... 859.00 
COMREX TRACTOR FEED ........ .. .... . 109.00 
IDS PRISM 80 ... .. ... 859.00 
IDS PRISM 80 WI COLOR/OPTIONS ... 1599.00 
IDS MICROPRISM 480 .. ..$CALL 
NEC 8023A.. . ... .485.00 
NEC SPINWRITER 3530 P. R0 .......... 1995.00 
NEC SPINWRITER 7710 S. RO ... ...... 2545.00 
NEC SPINWRITER 7730 P. RO ..... ... 2545 .00 
NEC SPINWRITER 7700 D SELLUM .... 2795.00 
NEC SPINWRITER 3500 SELLUM ....... 2295.00 
OKIOATA MICROLINE 80 .................. 389 .00 
OKIDATA MICROLINE 82A................ .460.00 
OKI DATA MICROLINE 83A.. .. 700 .00 
OKIOATA MICROLINE 84 ...... 1170.00 
OKIGRAPH 82 .. . . .49 .95 
OKIGRAPH 83... . ........ .49.95 
MICROBUFFER IN-LINE 32K.............299 .00 
MICROBUFFER IN -LI NE 64K .. .. ... . .. .349 .00 
MICROBUFFER 64K EXPANSION MOO .179.00 

WICO 
JOYSTICK.. .23.50 
TRACKBALL (Specify Alari or Apple) .... 54 .00 
APPLE ADAPTOR (For Joystick) ...........17.50 

BOOKS 
THE CUSTOM APPLE . ... 24 .95 
BASIC BETTER & FASTER DEMO DISK .. 18.00 
THE CUSTOM TRS -80. ... ......... ... 24.95 
MICROSOFT BASIC FASTER & BETTER .24 .95 
CUSTOM 1/0 MACHINE LANGUAGE. .. 24 .95 
TRS-80 DISK & MYSTERIES . .. 16.95 
MICROSOFT BASIC &DECODED.. . .. 24 .95 

APPLE HARDWARE 
APPLEMATE DRIVE .. . .......... 269 .00 
SUPER CLOCK II. . . . ...... .129.00 
VERSA WRITER DIGITIZER ............ 259 .00 
ABT APPLE KEYPAD .. .......... 119.00 
SOFTCARO PREMIUM SYSTEM ......... 569.00 
MICROSOFT Z-80 SOFTCARO. 249 00 
MICROSOFT RAMCARO ....................79 .00 
VIDEX 80x24 VIDEO CARD .............. . 260.00 
VIOEX KEYBOARD ENHANCER II .. ... 129.00 
VIOEX FUNCTION STRIP ............... .74.00 
VIOEX ENHANCER REV 0-6.. ...... ...99 .00 
M & R SUPERTERM 80x24 VIDEO BO 315.00 
M & R COOLING FAN ..................... .44 .95 
T/G JOYSTICK .. .. ....................... .44.95 
T/G PADDLE ... . .......29 .95 
T/G SELECT-A-PORT.. .. ....54.95 
T/G TRACKBALL . .. ......... .47.50 
VERSA E-Z PORT .. ........................... 21 .95 
THE MILL-PASCAL SPEED UP.. . .270.00 
PROMETHEUS VERSACARO .. .. 165.00 
LAZAR LOWER CASE + .. ... 59 .00 
MICROBUFFER llt 16K W/GRAPHICS .. 259 .0S, 
MICROBUFFER llt 32K W/GRAPHICS .. 299.00 

SUPERFAN 11 . ... 62 .00 
SUPERFAN II W/ZENER. . .. ......... 84 .50 
RANA CONTROLLER .. ... ... 104 .00 
RANA DRIVE ELITE I.. .. ...... 335 .00 
SNAPSHOT.. . ........ 119.00 
GRAPPLER+ ... . . ......... 145 .00 
7710A ASYNCHRON. SER. INTERFACE.149.00 
7712A SYNCHRON. SER. INTERFACE ... 159.00 
7742A CALENDAR CLOCK .. .. ....99 .00 
7728A CENTRONICS INTERFACE......... 105.00 
APPLE VISION 80-80 COL CARO... ... 259 .00 
APPLE 8" DISK DRIVE CONTROLLER ... 549.00 

MONITORS 
AMBER 12"... . ....... 165.00 
NEC 12" GREEN MONITOR .. . .. .. 169 .00 
NEC 12" COLOR MONITOR ...... ....... 399.00 
SANYO 12" MONITOR (B & W) ......... 198.00 
SANYO 13" COLOR MONITOR .. . . .402 .00 
BMC GREEN MONITOR .. . . . 89.00 
AMOEK COLOR I .................. ..... .... 365 .00 
AMOEK RGB COLOR II. . . ... 774 .00 
AMOEK RGB INTERFACE .. 169.00 
TAXAN RGB.. .359 .00 

MOUNTAIN 
HARDWARE 
CPS MULTIFUNCTION BOARD .. . ... 154 .00 
ROMPLUS W/ KEYBOARD FILTER ...... 165.00 
ROMPLUS W/0 KEYBOARD FILTER .... 125.00 
KEYBOARD FILTER ROM .. . . . .. .49.00 
COPYROM ....................................49 .00 
MUSIC SYSTEM .. ... 369 .00 
ROMWRITER .. . ........ 149 .00 
AID + O/A.. ... .. ........ . .. ... ...... 299.00 
EXPANSION CHASSIS ...... 580 .00 
RAMPLUS 32K . . . ..... 160.00 

S-100 HARDWARE 
Alpha Byte is your new S-100 head­
quarters! We've expanded our line of 
S-100-compatible hardware. Here's just a 
few of the lines we carry: 

OT COMPUTER PR ODUCTS 
18 SLOT M/F W/P.S. . .. .. .430.00 
12 SLOT M/F W/CUTOUTS FOR 2·5'1<' '500 .00 
12 SLOT M/F W/CUTOUTS FOR 2-8" .600 .00 
8 SLOT M/F W/CUTOUTS FOR 2·8" ... 550.00 

STATIC MEMORY SYSTEMS 
" LAST MEMORY" BOARD 64K.. .. .. ... 500 .00 
"LASTING MEMORY " PROM PROG .... 299.00 

ADVANCED MICRODIGITAL 
SINGLE S·100 BOARD 
COMPUTER 
SUPERQUA0-8 ....................... ....820.00 
SUPEROUA0-5 .......820 .00 �

COM RE X 
"THE TIMEPIECE " S-100 CLOCK.. .. 125.00 

CALIFORNIA 
COMPUTER SYSTEMS 
2200A MAINFRAME ........ .............. .459 .00 
2065C 64K DYNAMIC RAM .. . .... 539 .00 
2422 DISK CONT. & CP/M® . .... .... 359 .00 �

2710 4 SERIAL 110 279 00 
2718 2 SERIAL I 2 PARALLEL 1/0 ... 269 .00 
2720 4 PARLLEL 1/0.. .199.00 
2810 Z-80 CPU .. 259 .00 

SIERRA 
COMPUTER PRODUCTS 
S-100 PROM PROGRAMMER A/T ...... 240.00 
S-100 PROM PROGRAMMER KIT.. . .. .. 195.00 
S-100 PROTOTYPE MODULE SEMI KIT .. 90.00 

MODEMS 
NOVATIDN CAT ACOUSTICS MODEM ... 140.00 
NOVATION D·CAT DIRECT CONNECT ... 156.00 
NOVATION AUTO-CAT AUTO ANS .. .219 .00 
NOVATION 0-CAT (1200 Baud) .. ... 619 .00 
NOVATION APPLE-CAT (300 Baud) ..... 310 .00 
NOVATION APPLE-CAT (1200 Baud) .. .. 605 .00 
LIDS 212 LP (1200 Baud) .............. . .429 .00 
LIDS 103 JLP AUTO ANS ..... ...... 209 .00 
HAYES MICROMODEM .. . ................. 289 .00 
HAYES 100 MODEM (S -100).. . .325 .00 
HAYES SMART MODEM (300 Baud) . .. 227.00 
HAYES SMART MODEM (1200 Baud) .. 540.00 
HAYES CHRONOGRAPH ...... ............ . 199.00 
SIGNALMAN MODEM W /RS-232C .. .... 85 .00 

TERMINALS 
TELEVIOEO 920C. ...............830 .00 
TELEVIOEO 950C., ............995 .00 
AD0S-VIEWPOINT .....................599.00 
HAZELTINE ESPRIT.. ..... 510 .00 
VISUAL-50 GREEN .. .. 690 .00 

BARE DRIVES 
TANDON 51/4 INCH 
100-1 SINGLE HEAD 40 TRK ............195.00 
100-2 DUAL HEAD 40 TRK ............262 .50 
100-3 SINGLE HEAD 80 TRK ............ 250 .00 
100-4 DUAL HEAD 80 TRK ............. 369 .00 �

TANDON THINLINE 8 IN CH 
848-1 SINGLE SIDE .................... 379 .00 
848-2 DUAL SIDE .. . ...490 .00 

TRS-80 MOD I 
HARDWARE 
PERCOM DATA SEPARATOR .. ... 27 00 
PERCDM DOUBLER 11 W /DOS 3.4. ... 159.00 
4 DRIVE CONTROLLER PIS ... .. ... 259 .00 
TANDON 40 TRK DISK DRIVE W/ P.S .. 289.00 
LNW DOUBLER W/OOSPLUS 3.3 .... .. .138.00 
LNW 5/8 DOUBLER W/DDSPLUS 3.4 .. 181 .00 
MOD Ill DRIVE KIT W /DRIVES .......638 .00 

IBM HARDWARE 
SEATTLE 64K RAM+ ... ..................355.00 �
OUADBOARO 64K .... :....................430 .00 �
64K MEMORY UPGRADE ................... 80 .00 �

ALPHA BYTE IBM MEMORY 
EXPANSION BOARDS 
256K W /RS-232C.. .. 349.00 
256K W /RS·232C & SUPERCALC ...... 529 .00 
512K W /RS-232C .. , .. .599.00 
512K W /RS·232C & SUPERCALC .....749 .00 

CP/M is a reg . trademark of Digital Research . "Requires Z·80 Sohcard . tReg. trademark of Micro Pro International Corp !Trademark of Prachcal Periphera ls. Inc . ..Trademark of Software Dimensions. Inc. 



IBM DISK DRIVES 
Alpha Byte 'sadd·on drivekits fo r the IBM·PC ­
each kit mcJudes insta!tation inslructions 

1 Tandon TM100 ·1 Single head 40 frk .195.00 
1 Tandon TM100·2 Double head 40 trk 262 50 
QUENTIN DOUBLE HEAD 40 TRK .. .289.00 

HARD DISK 
DRIVE SPECIAL 
MEDIA DISTRIBUTORS 
sv.· · Winchester. cabinet . P.S. contro ller. 
assembled and tested . Attaches lo your Z·80 CPU 
system in mi nutes . Runs on Northstar. Heath / 
Zenith . TRS·80 Mod II. Apple w/ CPIM' . CCS 
and others . Hardware mus I be Z·80 / CPM' 
system. The included sell -installing sollware at­
taches to your CP/M'!l system . 6-month warran· 
ly. No elf eel on your present floppy disk system. 
Includes all cables and installation instructions . 

10 MEGABYTES .. ..... 2J70 .00 
20 MEGABYTES .. ......... Jt80.00 

ISOLATORS 
ISO-I J-SDCKE T.. .. .. 49 95 
IS0·2 6-SOCKET .. ... . .. 49 .95 

MICRO PRO 
APPLE CP/M® 
WOROSTAR•t .. 279 .00 
SUPERSORT't .. 179 .00 
MAILMERGE•t . rn oa 
DATASTAR't ' 207 00 
SPELLSTAWt .. .. 174 oa 
CALCSTAR•t .. 109 .00 

MICROSOFT 
APPLE 
FORTRAW ................ .. .. .. . .. 150.00 �
BASIC COMPILER• .. ... 296.00 
COBOL• .. .......... 550 .00 �
Z-80 SOFTCARO .. ..... 249 .00 
RAMCARD .. .. . .79.00 
TYP ING TUTOR .. .. ......... 17 .95 �
OLYMP IC DECATHLON . .. 24 .95 
TASC APPLESOFT COMPILER _ .125.00 
AlOS � .95 00 
MULTIPLAN NATIVE DR CP/M .........209.00 �

IBM SOFTWARE 
VOLKSWRITER V 1.2. ... 145.00 
WRITE ON .. ..... 90 .00 
EASYWRITER II .... ............ . .....247 .00 
HOME ACCOUNTANT+ ... 105.00 
VISICALC I 256K... .. ..... 189.00 
SUPERCALC .179 00 
WORDSTAR .. ....... 279 .00 
MAILMERGE.. .. .... 174 .00 
DATASTAR .. .. ... 207 .00 
SPELLSTAR ....... 174 .00 
SUPER SORT.. ... 179 00 
d BASE 11 .... ... .429.00 
SPELLGUARD '30 00 
JFORMAT .. .. ....... J9 .00 

Call for additional IBM sollware prices . 

APPLE SOFTWARE 
MAGIC WINDOW.. .. ........ .79.00 
MAGIC WORDS.. .... 59 .00 
MAGIC MAILER . . .. 59 .00 
DB MASTER.. .....169.00 
DB MASTER UTILITY PACK I OR 11 . 69 .00 
DATA CAPTURE 4.0/80 .. . 59 .95 
PFS GRAPH .. ................... ...... ... ....89 .95 
PFS (NEW) PERSONAL FILI NG SYSTEM .85 .00 
PFS : REPORT ........................ .. ..... 79 .00 
Z-TERM' . � 89 �9�~� 

z-TERM PRO• .. . ... 129.95 
ASCII EXPRESS PRO ............98 .00 
EASY WRITER-PRO .. .. ..........199.00 
EASY MAILER -PRO .. .. 79 .00 
A-STAT COMP . �S�T�A�T�I�S�T�I�C�~� PKG .. .. 99 .00 
BEAGLE BROTHERS UTILITY CITY ........ 2J .OO 
APPLE MECHANIC. . .. 23.00 
TIP DESK#!.. .15 95 
SUPER TEXT 40/56177.. .. ..........97 .50 
LISA 2.5 . .. ..... ...... 59 .95 
TRANSCEND 11 .. .. .... .. .. .. .. .... ..115.00 
SCREENWRITER 11 .. .. .......... 99 .00 
DICTIONARY .. .......... ......... ... .......79 .00 
GrnERAL MAllAGER 179 00 

PINBALL SUBLDGIC. 24 .50VISICORP TRS·80 SOFTWARE oPACE KADETT. . ... 28 .00DESKTOP PLAN II .. .189.00 
SNACK ATTACK 2J .J6VI SI PLOT 158 .00 � NEWOOS/80 2.0 MOD I.Ill. . 1J9 00 
BUDGECD PINBALL CONST SET .. Jl .61VISITREND/VISIPLOT .. 229 .00 � LAZY WRITER MOD I.II ..... . .... 165.00 
THI EF � 24 �9�~VIS IOEX . .. 189 .00 � PRDSDFT NEWSCRIPT MOD I.Ill w/labels109 .00 
MARS CARS 2J 00VISI TERM .. ..... .79 .00 � SPECIAL DELIVERY MOD I.Ill 119.00 

\\()RD PROCESSOR SPECIAL �
(Limited Qua ntities) 

FRANKLIN ACE EPSON MX 80 
1000 . . .. . .... .1595.00 FT W/ GRAFTRAX ..... .. 695.00 

FRANKLIN ACE SYSTEM NEC HI RES GREEN . . . .285.00 
DISK DRIVE W/ CONT .... 539.00 

SCOTCH 3M DISKETTES .. 44.50 
ACE WRITER 

STORAGE BOX .... .. 2.50
WORD PROCESSOR . . . .. 129.00 

MICROBUFFER II 32K . ... 299.00 �~� 
Now$2392 

This system may be modified to your needs. Call tor special price quote. 

VISICALC .................................. 189 .00 x-TRA SPECIAL DELIVERY MOU 1,111 . .. 199.00 
VISIFILES ... ... . .... 189 .00 TRACKCESS MOD I . .. 24.95 ROBO T WARS .. J2 .95 

OMNITERM SMART TERM .MOO I.Ill . .. .. 89 .95 THRH MILE �l�~�L�l�l�r�l�D� 31 61 
CONTINENTAL SOFTWARE MICROSOFT BASIC COMP. FOR MOD I 165.00 � A.B.M . 19.46 
Gil .. . .. .............. 165.00 LOOS 5.1 MOD I. Ill . .. ........... 119.00 
AIR .. .. ...........................165.00 
A/P .. .... 165.00 TRS·80 GAMESPROPERTY MGMT .........................J99 .00 
THE HOME ACCOUNTANT ..... 59.95 INVADERS FROM SPACE .. . ..... 17.95 To order or for 
FIRST CLASS MAIL .. .. ... 55 .00 � PINBALL . .... ...... 17.95 

MIS SILE ATT ACK .. ... .... 18.95 information call 
CP/M® SOFTWARE STAR FIGHTER ............................. 24 .95 

We carry CPI M"' soflware in a11popular disk Call !or more TRS -80 games. 
formals . Call for availability and price. Most sofl­ In New\t>rk:ware also available on IBM. APPLE & ATARI GAMES 
SUPERFILES... .. ........... .. 170.00 � Spinnaker in stock, ca !I for prices .
THE WORD PLUS .. .. .. 117.00 (212) 509-1923 
d BASE II .. . . .... 429 .00 BRODER BU ND 
OUICKCOOE .. .. ...... 2J0 .00 APPLE PANIC .. ...... .. ............... 2J .61 
DUTIL . ... .. .... .... .... _. 91 .00 MIDN IGHT �~�·�A�G�I�C� ............. 27 26 �
SUPER CALC ........................... 189 .00 � In Los Angeles:CHOPLIFTER . .... ... 27 .20 
SPELL GUARD.. .. ......... 2JO.OO 
P & T CPIM"' MOD 2 & 16 TRS-80 ... 175.00 AUTOMATED SIMULATIONS 
COMMX TERMINAL PROG ..... ... ....... ..82.50 INVASION ORION . ..... 20 .95 (213)706-0333 
PASCAL Z. . ... .... ... J49.00 STAR WARRIOR .. ... J1 .J5 
PASCAL MT+ .............................4J9 .00 CRUSH.CRUMBLE AND CHOMP.. .24 .95 
PASCAL/M.. .. .295 .00 TEMPLE OF APSHAI .. . ........ J1 .J5 
ACCOUNTING PLUS•• - HELLFIRE WARRIOR........................ J1 .J5 In Dallas: 

G/L,A/R ,A/P,P/R, ... 1799.00 RESCUE AT RIG EL . . ..... 2J .J6 
CONDOR I .. .... 579.00 
CONDOR 11.. .. ..........849 .00 ON-LINE SYSTEMS (214)744-4251 
BADL IM.. ....... 62 .00 � WIZARD AND PRINCESS . ................. 27 .26 

SOFT PORN ADVENTURE .. .... 2J .J6DIGITAL RESEARCH THRESHO LD.. .. J1.16 ByModem:MAC .. . ...............89 .00 � JAW BREAKER .. ... 2J .J6 
SID ................ .. .... 69 .00 � CROSSF IRE . 24 �9�~� 
ZSID. ... .....97.00 � ULYSSES & GOLDEN FLEECE ... .... ..... 25 .95 
PL/ 1-80 .. .. .4J9 .00 FROGGER ..................................... 24.50 � �(�2�1�3�)�~�~�8�~
C BASIC 2.. ..........96 .00 

INFOCOMSUPERSOFT 
ZORK I.II.Ill .. 28 00 �l�c�;�L�~ OUR �M�O�D�E�~�~�:�~�_�\DIAGNOSTIC I. .............. . .. 69 .00 �
STARCROSS ....... 28.00�DIAGNOSTIC 11 ........ .89 .00 �
DEADLINE .. . .......J5.00 � I FOR WEEKLY SP - _J�

'C'COMPILER .. ... 179.00 
UTILITIES I.. .. 59.00 EDU-WARE L -- ---­
UTILITIES II .. .. .............59 .00 COMPU·REAO . ..... 24 .95 
RATFOR .. ........... 89 .00 � COMPU·MATH FRACTIONS ................J4 .95 �
FORTRAN .. ... 2J9.00 COMPU·MATH DECIMALS .............J4.95 �
DISK DCCTOR .. .. .. 78 .00 

MORE GREAT APPLEMICROPRO 
GAMESWORDS TAR .. ........... 265.00 

SUPERSORT.. . .. 160.00 DARK CRYSTAL .. .Jl 61 

MAILMERGE.. .. ..........95 .00 TUBEWAY .. .. ............... 27 .26 

OAT AST AR.. .. ...... 220 .00 ARCADE MACHINE .. .J2 .95 

SPELLS TAA .. 1>() oa TUES . MORNING QUARTERBACK . ... 25 .95 
THE SPACE VIKINGS ...................... J8 .50 �
COMPUTER QUARTERBACK J1.16 

MICROSOFT SEA FOX .. .. .. 24 .00 
BASIC 80 .. . 249 00 THE SHATTERED ALLIANCE. ...... 49 .95 
BASIC COMPILER ... 299 .00 POOL 1.5. . . ... .. .27 26 
FORTRAN 80 .. ......J59 .00 ULT IMA.. . ......J1.16 
COBOL 80 .. ............. 419 .00 RAS TER BLASTER .. .. ... 2J .J6 
MACRO 80 .. .. ....... 185.00 FLIGHT SIMULATOR. . ... 26 .61 
mu MATH/mu SIMP. ..... 200.00 INTERNATIONAL GRANO PRIX ...... . .25 .95 31245 LA BAYA DRIVE 
mu LISP/mu STAR .. . .... 165.00 SARGON II. . .... .28 .95 WESTLAKE VILLAGE, CA 91362 

CALCSTAR .................... . .......... 195 .00 �

Circle 15 on inquiry card. 

KAMIKAZI 27 26 
THE WARP FACTOR 31 .16 
COSMO MISSION 2J .J6 
WI ZA RDRY J7 95 

SIRIUS SOFTWARE 
SPACE EGGS 2J J6 
GORGON Jl .16 
SNEAKERS . 2J J6 
PHANTOMS FIVE 22 00 
BANDITS . 25 00 

EDU-WARE 
PERCEPTION PKG .. .19 95 
COMPU·MATH : ARITHMETIC .. . .. J9 .95 
COMPU-SPELL (RED DATA DISK) ...... 24 .95 
COMPU -SPELL DATA DISKS 4·8 . ea 17 95 
RENDEZVOUS .. .28 50 

ON-LINE SYSTEMS 
ULTIMA 11 .. ........ 42 .00 
MISSILE DEFENSE .. 27 .26 
PEST PATROL .. .... 2J.36 
TIME ZONE . .. ..... 77 .96 
CRANSTON MANOR 25 .95 
CANNON BALL BLITZ .. .25 .95 

MUSE SOFTWARE 

We guarantee everything we sell !or 30 days - nu returns after 30 days. Defective software will be replaced free. but all other software returns are sub1ect to 15% restocking fee and mus! be accompanied by RMA slip. No 
returns on game sottware. unless deleclive We accept VISA and MasterCard on all orders : COO orders. up lo SJOO. �S�~�o�p �p�<�n�g� charges. SJ for all prepaid orders. actual shopping charges for non· prepa1ds: SJ for COD orders 
under 251bs. (S6 tor over) plus a S4 surcharge. add 15% for foreign. FPO and APO orders Calil. add 6% sales tax. in L.A. County add 6'/1% Prices quoted are for stock on hand and are subject to change without notice 



Ciarcia·s Circuit Cellar �

Build a Handheld LCD Terminal �
A single-line display is quite adequate �

for many troubleshooting and monitoring applications. �

The Circuit Cellar was a lonely 
place after the tumult of finishing up 
the complicated and seemingly end­
less MPX-16 project, which had occu­
pied almost my every waking mo­
ment for months. I was dreading a 
call from my editor at BYTE, who 
was sure to ask what my next project 
would be. For once, I was stuck with­
out an idea. 

As the wind whistled outside, I 
decided to check how hard it was 
blowing. I turned on the radio, ex­
pecting to hear a synthesized com­
puter voice describing the current 
weather conditions, but got only 
static. I groaned as I realized that 
something must be wrong with my 
automatic talking weather station. 

The talking weather station was 
my project exactly a year ago (see 
reference 1). It combined a single­
board Zilog-ZS-based computer with 
various weather instruments and a 
speech synthesizer in a machine that 
could transmit weather information 
in the form of English speech using a 
low-power FM radio transmitter. It 
worked flawlessly through its first 
New England winter, chattering 
ceaselessly for many months. I've 

Copyright © 1983 by Steven A. Ciarcia. 
All rights reserved. 

ZB is a trademark of Zilog Inc. 
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used it to collect reams of data con­
cerning average wind speeds and 
temperatures on my little hill here in 
the wilds of Connecticut. 

The computerized weather station 
is only about 50 feet from the Circuit 
Cellar, but it might as well have been 
10 miles. I didn't know if the problem 
was in the transmitter, the weather 
instruments, or the computer. To 
troubleshoot it, I had to drag about 
half of my test equipment out under 
the station's lofty perch, find plugs 
for everything, and balance a Tele­
video 925 video terminal on the 
fender of my truck. 

But matters turned out to be not so 
bad as I had feared. Once the equip­
ment was set up, I had little trouble; it 
took only a single line of output 
displayed on the terminal to diagnose 
the problem, which was easily 
remedied. And as I carried the equip­
ment back to its home, I realized that 
I had an article idea. 

Analyzing the Problem 
Not all computer troubles are so 

simple that they can be diagnosed by 
one line of display, but many are. I 
had found it necessary to drag out an 
AC-powered 24-line by SO-column 
terminal to observe just the one line. 
But wouldn't it have been nice to 
have a portable one-line terminal for 
such simple situations? I could have 
saved the heavy stuff for applications 

requiring a more complex display. 
The ZS- (actually ZS671-) based 

brain of my weather station, if you 
will recall, is the ZS-BASIC Micro­
computer (a device sometimes called 
the ZS-BASIC Computer/Controller 
or simply the ZS board), presented in 
the July and August 19Sl Circuit 
Cellar articles (see reference 3). Since 
that time, many of you have built ZS 
boards (mostly by using the kit 
available from The Micromint) and 
reported to me on how you are using 
them. The feedback I get is that many 
ZS-BASIC Microcomputers are being 
used in dedicated control or data­
reduction applications in which a ter­
minal is often not required, or if one 
is attached to the system, it only 
monitors the system's functions, per­
haps displaying error codes or com­
puted results. 

A Portable Terminal 
Why not small displays for small 

computers? For many years, ex­
perimenters had only 6-digit LED 
(light-emitting diode) hexadecimal 
displays. Is there nothing between 
this and a full 24 by SO terminal? 

This month I'd like to present a 
relatively simple project that might 
serve to fill the gap between little 
hexadecimal displays and full­
function terminals. The Circuit Cellar 
Handheld LCD Terminal consists of a 
single-line 16-character liquid-crystal 



Photo I: The Circuit Cellar Handheld LCD Terminal installed on a ZB-BAS/C 
Microcomputer system. 

display (LCD) with additional com­
ponents added to form a full-duplex 
serially interfaced computer terminal 
suitable for attachment to any small 
control computer. The CY300 LCD­
controller integrated circuit from 
Cybernetic Micro Systems encapsules 
the entire display circuitry in a single 
chip and requires only 15 mA (milli­
amps) at 5 V (volts). Two additional 
chips are required to convert TTL 
(transistor-transistor logic) voltage 
levels to RS-232C voltage levels. 

The display can be configured for 
serial or parallel input, and by at­
taching a parallel ASCII (American 
National Standard Code for Informa­
tion Interchange) keyboard, you can 
configure a complete terminal for the 
ZS-BASIC Microcomputer (or some 
other small computer). The unit (ex­
cluding the keyboard) measures 31/z 
by 11/2 by 11/2 inches. 

I'd like to start by discussing the 
CY300's general features, and then we 
can look at a description of a terminal 
built using the CY300. 

Cybernetic Micro Systems CY300 
The CY300 Dot-Matrix LCD Con­

troller is designed to provide an easy­
to-use peripheral device that displays 
ASCII characters and allows cursor 
editing operations. The CY300 pro­
vides several modes of operation to 
provide various levels of display 
capability. Its pinout specifications 
are shown in figure la on page 56. 

The CY300 is a TTL-compatible 
CMOS (complementary metal-oxide 
semiconductor) 40-pin device con­
figured to control 16-character 
alphanumeric dot-matrix liquid­
crystal displays that use the Toshiba 
T3891 LCD-driver chip, as shown in 
the block diagram of figure le on 
page 56. The CY300 accepts parallel 
and serial data inputs and can 
generate 64 different ASCII 
characters, as shown in figure 2 on 
page 57. 

A blinking-block cursor normally 
indicates the position in the display 
where a character will next appear, 
but the cursor can be moved to 

highlight a particular character. The 
CY300 displays the characters it 
receives, storing them in a buffer until 
it gets a Return character. It then out­
puts the contents of the buffer on a 
serial channel. The CY300 is designed 
to drive a console display for small 
microcomputers, and as I have sug­
gested, such a display can be used to 
replace a CRT (cathode-ray tube) ter­
minal in many systems. 

The CY300 contains the circuitry to 
perform several different functions. 
Two types of input interfaces are 
offered. The first is a parallel input 
port. You can connect a keyboard to 
this, which will enable you to enter 
commands or messages to the display 
and make typing corrections before 
sending the text out to the host com­
puter. In simple display-only applica­
tions, the parallel input can be used to 
generate display messages. 

The second interface is a serial data 
link, consisting of two lines, a serial 
input and a serial output. Generally, 
the host computer would be con­
nected to these lines, with the serial 
output used to send short strings of 
characters (entered from the parallel 
keyboard input) to the computer, and 
the serial input used to receive 
messages or responses from the com­
puter. The serial interface operates at 
5-V logic levels only, so connection to 
an RS-232C port requires the use of 
external driver and receiver circuits to 
translate the voltage levels. 

The CY300 also contains an inter­
nal 32-character line buffer for stor­
ing the messages shown on the dis­
play and control logic for generating 
the proper dot patterns for the dis­
played characters. 

Parallel Input Operation 
The CY300 can display data from 

either its parallel or serial input. The 
general scheme for parallel interfac­
ing of the CY300 is shown in figure 3. 

In parallel input, the circuitry send­
ing the data simply places logic states 
representing the bits of an ASCII 
character on the 7 lines of the input 
bus, waits until the Ready line is high, 
and then lowers the WR (write) 
strobe line. As the WR strobe is held 
low, the Ready line goes low (indicat­
ing a busy state) and then returns to 
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Figure 1: Descriptive information on the Cybernetic Micro Systems CYJOO LCD Console Controller. Figure la shows the pinout 
specification of the CYJOO, lb is a functional logic diagram of the CYJOO, and le shows a block diagram ofa display system using the 
CYJOO. 

the high state. When the Ready line is The cursor can be moved left one next input character will overwrite 
high again, the CY300 is prepared to position using . the cursor-control the existing one, and the cursor will 
receive the next character by repeat- character Control-A (hexadecimal 01) move one position to the right. 
ing the process. ' and can be moved right one position 

In manual-input mode, the blink­ with Control-B (hexadecimal 02). Serial Input Operation 
ing cursor indicates the location of These control characters do not delete The CY300 can accept data from a 
the next character to be entered. A any displayed characters but may serial source as well; the setup is 
character can be erased by using the place the cursor over a character shown in the block diagram of figure 
ASCII Rubout code (hexadecimal 7F), already entered. The cursor always 4. Unlike the parallel mode, in which 
which causes the cursor to move left indicates the location where the next the sending circuit waits for a Ready 
one space; an ASCII space (hexa­ character entered will be displayed. signal, the serial input mode is asyn­
decimal 20) is then written into the Thus if the cursor is over a character chronous. The normal RS-232C 8-data­
new cursor location. that has already been entered, the bit format is used for both serial input 
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Figure 2: Dot-matrix character set produced by a liquid-crystal display driven by the CY300. 
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Figure 3: Block diagram of a parallel interfacing and timing requirements for the CY300. 
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Figure 4: Block diagram of a typical serial-input arrangement used by the CY300. 
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and output: that is, a low-going start 
bit, followed by 8 data bits (least sig­
nificant first, most significant last) 
and at least 1Vi stop bits (l1/2 bit 
periods in the high state). After the 
stop bits have been sent, the CY300 is 
ready to receive the start bit for the 
next transmitted character. 

The serial communication protocol 
of the CY300 is compatible with the 
RS-232C character format. However, 
the transistor-transistor logic of the 
CY300 operates between 0 and 5 volts 
(allowing the CY300 to be powered 
by a single +5-V supply), and RS­
232C interfaces normally operate at 
±12 V, so the serial input and output 
lines are typically routed through 
voltage-level translators if the CY300 
is to be connected over any signifi­
cant distance to an RS-232C port. 
However, in the case where the 
CY300 and host computer are physi­
cally adjacent, they can be con­
nected directly together, operating at 
5-V logic levels, without the trans­
lator circuits between them. 

Other voltage protocols, such as 

RS-422A and RS-423A, also can be 
used for serial communication. These 
require different driving circuits, but 
the logical format of the characters is 
the same for all the common serial 
protocols, so we need only supply the 
appropriate driver and receiver cir­
cuits for the . interface in use. For an 
RS-232C interface, the MC1488 
driver chip and MC1489 receiver chip 
are the most popular. The CY300 
serial output line would be connected 
to the 1488, while the 1489 would be 
connected to the serial input line. 

The CY300 gives us a choice of 
three different data rates for the 
transmission of characters over the 
serial link . This choice is controlled 
by the Data-Rate-Select line, pin 28. 
If the line is connected to + 5 V, 1200 
bps (bits per second) is selected (the 
line should be connected directly to 
the power supply without a pull-up 
resistor; otherwise, the CY300 may 
choose the wrong rate). If the line is 
left unconnected to anything, 600 bps 
is selected. If the line is connected to 
ground, 300 bps is selected. These 
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Circle 312 on inquiry card. 

data-rate selections assume the use of 
a 6-MHz (megahertz) crystal. 

Display Driver Interface 
The 16-character display module I 

chose for this project is not just a bare 
LCD but includes its own controller/ 
driver circuitry. The CY300 is speci­
fically designed to work with 16-char­
acter LCDs driven by the Toshiba 
T3891 LCD-driver chip or its equiva­
lent. Examples of such displays are 
the AND Model 1811 and the Epson 
MA-B955B. 

Electronically, the 16-character 5­
by 7-dot-matrix display appears to 
the interface circuitry as 16 sets of 7 
rows (each row containing 5 data 
bits, 1 bit for each dot). The T3891 is 
designed to coordinate the reception 
of this row data with the information 
source and drive a dot-matrix LCD. 
Thirteen signals passing between the 
CY300 and the T3891 accomplish 
this. They are: 

Sync: synchronizes dot pattern be­
tween T3891 and CY300 

ADx lines: 4-bit character-position 
address from T3891 

Sx lines: 3-bit row-position address 
from T3891 

Dx lines: 5-bit row data from 
CY300 to T3891 

The dot-pattern control logic is 
synchronized to the display's clock 
signal using the Sync line, which in­
dicates when the display is ready for 
the next dot pattern. The CY300 uses 
the row- and character-(column) ad­
dress information from the display to 
generate the proper dot pattern, 
based on its internal character 
generator and the contents of the line 
buffer. 

When the T3891 begins its display 
sequence, it merely sets a character 
and row address of the specific dis­
play point. The CY300 examines its 
display buffer and simply outputs the 
5 data bits that should go in that ad­
dressed location. Using the T3891 
greatly simplifies the LCD interface. 

Circuit Cellar Handheld Terminal 
Figure 5 is a schematic diagram of 

the Circuit Cellar CY300-based ter­
minal (shown in photo 2 on page 62). 

Circle 442 on inquiry card. --+ 
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Figure 5: Schematic diagram of a single-line LCD computer terminal built around the CY300 and the AND 1811 display module. This 
style of RS-232C driver circuit was designed to use minimal ±5-Vpower, so it's not guaranteed to work through a long cable to the 
host computer. 

With minor exceptions, it is config­
ured much like the examples shown in 
the block diagrams presented earlier. 
It can function as a serially interfaced 
display or, if equipped with a parallel 
keyboard, as a full-duplex ASCII ter­
minal. 

In assembling my prototype, I used 
an AND 1811 display and mounted 
all the rest of the components behind 
it (as shown in photo 2b). This 
specific form of prototype construc­
tion was employed so that the fin­
ished display could be plugged direct­
ly into the RS-232C DB-25 connector 
on top of a Z8-BASIC Microcom­
puter. 

Normally, when I am connecting a 
TTL-level device to an RS-232C port, 
I would install level-converters such 
as the MC1488 driver and MC1489 
receiver in between. The dual­
polarity ( ±12 V) power required for 
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the driver could be derived from the 
ZB board's power supply. However, 
the useful portability of the terminal 
would be suspect if it required you to 
either drag along an extension cord 
for AC power to a separate power 
supply or hook up three separate bat­
tery cells. 

I pondered this impasse briefly 
and then decided to take advantage of 
a little-known part of the RS-232C 
signal specification. 

RS-232C signals have two defined 
states: marking and spacing. The 
marking state extends from -3 V to 
-15 V, and the spacing state extends 
from +3 V to +15 V. The transition 
region between is undefined. (See Ian 
Witten's article 'Welcome to the 
Standards Jungle" on page 146 for 
more information on RS-232C's idio­
syncrasies.) 

Note that the defined regions of 

marking and spacing fall within the 
5-V range that TTL parts can gener­
ate. Especially for short cable lengths 
and at low data rates, RS-232C works 
just fine at these lower voltages. With 
that fact in mind, I designed this ter­
minal to use as little power as possi­
ble, drawing that power from a single 
+ 5-V source. 

So that it could receive full-voltage 
RS-232C levels, I used a transistor 
level-converter on the input line. For 
output, an operational amplifier (op 
amp) is configured as a "rail-to-rail" 
saturation switch, with a -5-V sup­
ply provided by an lntersil ICL7660 
DC-to-DC-converter chip. This 
CMOS device converts +5 V to -5 
V at currents up to 15 mA. Using this 
combination of components, the RS­
232C output level is generally about 
±4 v. 

The major advantage of this ap­
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Photo 2: Close-up views of the LCD-terminal prototypes: front (2a), side (2b), and 
rear (2c). 
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preach is that it uses only a single 
voltage with very low power con­
sumption. The terminal circuit re­
quires less than 15 mA (excluding 
power for the keyboard). Given the 
power-supply voltage tolerances of 
the components and the communica­
tion line, the entire package could be 
powered by four 1.2-V nickel­
cadmium (NiCd) AA cells (providing 
a total potential of 4.8 V) or five 
1.5-V alkaline cells (6 V total) driving 
a type-7805 regulator. 

Finally, while you might use this 
handheld terminal just for its display, 
a keyboard can be attached. The key­
board should present 7 bits of ASCII 
data in parallel, with the data-ready 
condition signaled by a negative­
going (high-to-low transition) strobe. 

There are two ways to 
correct typing errors: 
the first is to use the 

ASCII Rubout character; 
the second is to use the 
Control-A and Control-8 
characters, which move 

the cursor without 
modifying the display. 

Terminal-Mode Operation 
The Circuit Cellar Handheld LCD 

Terminal can replace a standard 
video terminal for simple BASIC­
language programming on a com­
puter such as the ZS-BASIC Micro­
computer. Using the keyboard, you 
can type statements into the CY300; 
these are immediately displayed on 
the LCD. The CY300 provides cursor 
editing to correct mistakes before you 
type the Return character. When 
Return is typed, the contents of the 
CY300's buffer (the current display 
on the LCD) are sent to the computer 
over the serial channel. If a computer 
response is called for, the computer 
sends the response over the serial in­
put channel to the CY300, which then 
displays the response characters on 
the LCD. 

The normal operation of the Z8 
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personal computer usage, that's more 
than five years. 

The Spinwriter 3550 is available at 
ComputerLand stores, Sears Business 
Systems Centers and IBM Product 
Centers nationwide. 
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BASIC interpreter is as follows: upon 
power-up the interpreter sends a user­
prompting character (a colon) to the 
console display to inform you that 
the system is ready for command 
entry. 

You can enter a command or state­
ment at any time by typing ASCII 
characters into the CY300. The first 
input from the keyboard (over the 
parallel channel) will clear the liquid­
crystal-display buffer and appear left­
justified. 

The input line is terminated by a 
Return character. At the occurrence 
of the Return, the contents of the 
display buffer are transmitted to the 
computer over the serial channel, and 
then the display buffer is cleared. 

Editing Operations 
With the keyboard connected to 

the parallel interface on the CY300, 
you have the ability to correct typing 
mistakes before sending commands to 
the Z8 board (or other host com­
puter). Note that you can no longer 
edit the command after the Return 
character is typed, but until then any 
corrections can be made. 

There are two ways to correct typ­
ing errors. The first and probably 
more often employed way is to use the 
ASCII Rubout character. (On some 
keyboards this character may be pro­
duced by a key labeled "Delete".) 
When the Rubout character is typed, 
the CY300 cursor moves one space to 
the left and replaces the character at 
that space with a blank. The cursor 
remains at this new position until 
another character is entered, allowing 
you to back up the cursor, remove 
what has been typed, and reenter the 
corrected text. Multiple Rubouts will 
continue moving the cursor to the 
left, removing any characters that 
were in the display, until the leftmost 
position is reached. 

The second way to correct typing 
mistakes uses the control characters 
that move the cursor without modify­
ing the display. The Control-A char­
acter moves the cursor one character 
position to the left, while the Control-B 
character moves the cursor one char­
acter position to the right. The 
display is not modified as the cursor 
is moved. However, if you enter new 
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characters after moving the cursor, 
the new characters appear at the cur­
rent cursor position, overwriting any 
characters that were there previously. 
This method of correction allows you 
to save typing if only a single charac­
ter need be changed near the begin­
ning of a line. Before typing the 
Return character, though, you must 
put the cursor back at the end of the 
input line, because the CY300 trans­
mits only the characters from the 
beginning of the display until the 
character just before the current posi­
tion of the cursor. 

In Conclusion 
I don't expect you to junk your 

video-display terminals after reading 
this article. Obviously, you'll need a 
24 by 80 (or similar size) screen for 
many purposes. But there are applica­
tions for which a portable, battery­
operated single-line display is more 
suitable than a large, full-feature ter­
minal. The sophistication of the 
CY300 represents a major advance in 
LCD technology, and I'm sure many 
of you have applications ready for 
just such a device. 

Oh yes ... about my weather sta­
tion. After moving the mountain to 
Mohammed I was a bit displeased to 
find that someone had accidentally 
unplugged the power to the weather 
instruments. Of course, the problem 
was not hard to remedy. And if 
anything like it ever happens again, 
I'll be ready with my Handheld LCD 
Terminal. 

Next Month: 
A new integrated circuit from 

Texas Instruments makes it easy to 
build a reliable low-speed modem. • 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
POB 400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I, covers ar­
ticles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Circuit 
Cellar, Volume II , contains articles from 
December 1978 through June 1980. Garcia's 
Circuit Cellar, Volume Ill , contains articles 
that were published from July 1980 through 
December 1981. 

To receive a complete list of C1arc1a's 
C1rcu1t Cellar project kits available from the 
Mcrom1nt. rncle JOO on the reader service 
1nqu1ry card at the back of the magazine 
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The following items are available from: 

Micro Projects Inc. 
POB420 
South Windsor, CT 06074 

1. Cybernetic Micro Systems CY300Dot­
Matrix LCD Controller chip . . . . . .....$65 

2 Intersil ICL7660 DC-to-DC v oltage 
converter chip . ...... .. .. . ..... ... . . . $4 

For orders outside the continental United �
States, please add $5 for shipping. Connect­�
icut residents please add �7 �'�1�~� percent sales �
tax. �

Sources of liquid-crystal displays are: �

AND Inc. �
770 Airport Blvd. �
Burlingame, CA 94010 �
(415) 347-9916 
TWX (910 ) 374-2353 

and 

Epson America Inc. 
LCD Division 
23155 Kashiwa Court 
Torrance, CA 90505 
(213) 534-0360 
Telex 182412 

The manufacturer of the CY300 LCD­
controller integrated circuit is: 

Cybernetic Micro Systems 
445-203 South Antonio Rd. 
Los Altos, CA 94022 
(415) 949-0666 



Now for Concurrent CP/M-86, Zenith ZIOO & NEC APC 

VEDIT-THE CLEAR CHOICE �
FOR PROGRAMMING �

PLUS FEATURES FOR FAST, EFFICIENT WORD PROCESSING �
Increasing your productivity is what a 
good text editor is all about VEDIT excels 
with a unique combination of powerful 
and easy to use editing features, 
customizability and complete hardware 
support Compare VEDIT - you'll find 
everything you expect in a good editor 
plus many time saving features which 
only VEDIT offers. 

VEDIT fully utilizes all function keys, or 
configures to any keyboard layout you 
are familiar with. VEDIT has helpful aids 
such as directory display, and you won't 
loose text ifyou run outofdisk space -you 
can delete files or change disks. 

Powerful TECO style command 
macros let you perform editing tasks you 
mightotherwise noteven attempt Nearly 
impossible tasks for other editors (such 
as translations or extensive search/ 
replace on many files), can be done 
automatically from a command file. 

For program development VEDIT 
surpasses any other editor - with more 

extensive file handling, powerful com­
mand macro capability and special 
features for Pascal, PL/1, 'C', Cobol, 
Assembler and others. VEDIT reduces 
program editing time by 30% as 
compared to the best word processor. 

For word processing, VEDIT has word 
wrap, adjustable margins, paragraph 
reformatting, word and paragraph 
functions, simple printing and more. 

VEDIT supports practically every CRT 
terminal, video board, 8080, Z80 and 
8086 computer. We have been con­
sistently first to support new computers. 
And we support you with any technical 
assistance you need. 

For the full story, purchase VEDIT risk 
free. Evaluate the 125 page manual - if 
you are not satisfied, return the package 
(disk unopened) for a courteous refund. 

Please specify your microcomputer, 
video board or the CRT terminal version, 
8080, Z80, or 8086 code, operating 
system and disk format 

VEDIT - Disk and Manual 
8080, Z80 ortBM PC. ....$150 
CP/ M-86 orMSDOS. . . . S195 
Manual only .. ..... . ... . $18 

Compare VEDirs features: 

True Full Screen Editing 
Edit files one disk in length 
Automatic Disk Buffering 
Compact and Fast 
Display of line and column # 

Set/Goto text markers 
'Undo' key to restore line 
Automatic Indent/Un dent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratch pad Buffers 
Load/Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 

files simultaneously 
Insert another disk file 
Unlimited file handling 
Recovery from 'Full Disk' 
Change disks while editing 
Word Wrap, format paragraph 
Simple Printing 
Menu driven installation 
Startup command file 
Setup CRT function keys 
Support newest CRT terminals 
Support smart CRT functions 
Customizable keyboard layout 

CP/ M end MP/Mare �r �~ �i�s�t�e�~� trademarks of Oigitzi.I Reseorch Inc. ""pie II Is e registered trzidemark 
of Apple Comp1.4et, Inc. MS-DOS end Soft.card are trademartu of Mic:rosofl TRS-80 is 11 trademark 

of T111\dy Corporation. IBM is 11 trademark of lntemetionel Business Machines. CompuView
PRODUCTS, INC. 

1955 Pauline Blvd., Suite 200 °Ann Arbor, Michigan 48103 ° ( 313) 996-1299 
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