
BYTELINES 
News and Speculation about Personal Computers 

Conducted by Sol Llbes 

Random Rumon: Add 
the following items to the 
NCC (National Computer 
Conference) rumor list I gave 
in last month's BYTELINES: 
Hitachi is expected to show a 
personal computer prototype 
with specifications very 
similar to the IBM machine. It 
will use the Intel 8088 pro­
cessor and will also have 
three operating systems: MS­
DOS, CP/M-!36, and Pascal. It 
should be on the market be­
fore year-end . ... Also ex­
pected at NCC is a scaled­
down version of the Star work 
station from Xerox, expected 
to sell for 50 percent less and 
to be called (what else?) the 
Starlet. Incidentally, although 
the Star was a hit at last year's 
NCC, I am not aware that any 
units have been shipped to 
customers . . .. Other antici­
pated new entries at NCC in­
clude a videodisc-to-micro­
computer interface and a 
videodisc with a 250-mega­
byte legal database from 
Xedex, New York, and a 
120K-byte, 6809-based multi­
user system, with a Unix-like 
operating system, from Gimix, 
Chicago, Illinois . . . . Also at 
NCC you can expect to see at 
least four manufacturers run­
ning Microsoft's Xenix multi­
user DOS on their systems. 

Look for Panasonic to short­
ly introduce a $199 personal 
computer; a color version will 
sell for $299. Later the firm ex­
pects to introduce voice I/O 
for the unit. Options will in­
clude memory expansion, 
disk drives, joysticks, and an 
80-column printer. Software 
packages will include word 
processing and business appli­
cations under standard CP/M 
and Apple CP/M .. . . Several 
IBM look-alikes are expected 
on the market shortly. 
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Random News Bits: 
Digital Research has con­
firmed what was previously 
rumored in this column, 
namely that it is working on a 
68000 implementation of the 
CP/M disk operating system. 
Hitachi is expected to be the 
first to use it. ... Vector 
Graphic has reported a 156 
percent increase in income 
for the last quarter of 1981-
$1 million, up from $395,000 
the year before. Sales for the 
quarter were $9.68 million. 
.. . Commodore reported 
that its net income rose 63 
percent on a sales increase of 
55 percent for the second half 
of 1981 ($124 million) . 
. .. Diablo reportedly will 
shortly begin making video­
display terminals .... 
Cromemco, Mountain View, 
California, has disclosed that it 
is working on a 2-megabyte 
S-H)()-card memory, designed 
primarily for its new 68000 
system . With just eight cards, 
the user can have 16 mega­
bytes of directly addressable 
memory! . . . G & G Engineer­
ing, San Leandro, California, 
has introduced " IBM-ulator" 
for S-100 CP/M systems. Using 
an 8088 processor card , the 
IBM-ulator can read and write 
CP/M-compatible files from 
and to an IBM 5 Y4-inch 
disk . ... Later this year 
Toshiba will introduce a dot­
matrix printer with a 24-pin 
head mechanism capable of 
producing fully formed char­
acters at 100 characters per 
second (cps) and draft-formed 
characters at 160 cps .. . . 
New England Digital Corpora­
tion, White River Junction, 
Vermont, and Hazelcom In­
dustries Ltd ., Toronto, On­
tario, have announced 
machines with piano-like key­
boards that trans c ribe 

whatever music is played on 
them. 

Marketing Is the 
Name of the Game: Com­
puterland Corporation has 
disclosed that it is planning to 
set up franchised stores that 
will sell only software. The 
company's goal is to have 
400 software stores open by 
1984 ... . Sears is so delighted 
with the performance of its 
five computer stores that it 
will shortly open 45 more in 
17 cities . The stores will be 
known as " Business System 
Centers" and will employ an 
expected 300 sales personnel. 
The Sears stores currently 
carry IBM, NEC (Nippon Elec­
tric Company), and Vector 
Graphic computer systems, TI 
(Texas Instruments) and HP 
(Hewlett-Packard) calculators, 
Exxon and Olivetti type­
writers, Saxon copiers, and 
Wang word processors. 

There is no doubt that suc­
cess in the personal comput­
ing marketplace now is less a 
function of having a well­
designed product than of hav­
ing adequate distribution. I 
recently made a brief survey 
of all the computer stores in 
the 10 largest U .S. cities to 
determine system distribu­
tion . I checked Boston , 
Chicago, Dallas, Detroit, 
Houston, Los Angeles, New 
York, Philadelphia, San Fran­
cisco, and Washington, DC., 
and I discovered that in these 
cities a total of 165 computer 
stores were carrying 37 dif­
ferent makes of computers. 
Ranked in order, the 20 
leading systems and the 
number of dealers for each 
system were: Apple, 120; 
Atari, 60; HP, 43; IBM, 38; 
Commodore, 37; Vector 

Graphic, 35; Radio Shack 
Computer Centers, 34 (full­
line stores not included); 
Cromemco, 30; TI , 21 ; North 
Star, 18; Dynabyte, 18; Data 
General , 16; DEC (Digital 
Equipment Corporation), 15; 
Zenith , 15; and Altos, 15. 

Some interesting conclu­
sions can be drawn. First, 
Apple is far and away the 
most popular with dealers, 
probably due to the large 
amount of advertising done 
by Apple that, in effect, pre­
sells the system for the dealer. 
Second, most of the leading 
systems are made by large 
companies to whom com­
puters are only a small part of 
the total business. Most of the 
companies that grew out of 
garages, so to speak, are now 
only a small part of the in­
dustry. Third , none of the 
Japanese suppliers has yet 
achieved acceptance from 
computer stores. I found only 
six dealers who carried the 
NEC system, and only one 
carried the Sharp system. 

I ntegrated Circuits: Fujit­
su has disclosed that it will 
shortly begin providing 
samples of a 64K-bit CMOS 
EPROM (erasable program­
mable read-only memory). 
... DEC will soon start sup­
plying the integrated circuits 
used in its base-level PDP-11 
machines. . .. Motorola is 
making final plans to intro­
duce the MCM2816, an 
EEPROM (electrically erasable 
programmable read-onl y 
memory) that will be a pin­
for-pin replacement for the 
popular 2716 EPROM. The 
company will fo llow this 
shortly with a 32K-bit version. 
The days of the ultraviolet 
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EPROM eraser appear to be 
numbered . . . . 

IBM News Items: Soft­
ware Techniques, Alexandria, 
Virginia, has published a 
report that provides engineer­
ing data on the custom inte­
grated circuits and proprietary 
devices used in the IBM Per­
sonal Computer system. It in­
cludes schematics, parts lists, 
timing diagrams, etc. , not pro­
vided by IBM in its documen­
tation. The report costs 
$5000 . ... Xedex Corpora­
tion , New York, has intro­
duced a plug-in Z80 processor 
card with 64K bytes of 
memory (similar to the Micro­
soft Softcard for the Apple II) 
that allows an IBM Personal 
Computer to run CP/M-80 
software. The price is $600. 
Xedex hopes that IBM users 
will take advantage of this un­
til there is a decent amount of 
software available for the IBM 
system . . . . I BM is expected 
to open soon a Personal Com­
puter manufacturing plant in 
France .... Several Com put­
erland stores are reportedly 
offering quantity discounts on 
the IBM Personal Computer. 
. .. Corvus Systems, San jose, 
California, is rumored to be 
working on a networking 
system for the Personal Com­
puter that should be available 
later this year . ... Several C 
compilers for the Personal 
Computer are due for release 
this summer. 

IBM has also introduced a 
robot, ca lled the 7535 Manu­
facturing System, that can be 
programmed using an IBM 
Personal Computer system 
with a special version of IBM's 
new robotics language ca lled 
AML (A Manufacturing Lan­
guage). The robot is built in 
japan and will cost $28,500. 
The program costs $5575. 
IBM is also test-marketing the 
RS-I robotic system, which 
has an arm that can move in 
six directions and a two­
fingered hand . The RS-I is 
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presently bei ng used to 
assemble IBM computers. 

Apple Happenings: 
Microsoft's Z80-based pro­
cessor card for the Apple III 
will be marketed exclusively 
through Apple Computer Inc. 
Microsoft disclosed that 20 
percent of all Apple lis are 
using the company's Softcard 
with CP/M .... Franklin 
Computer Corporation, Penn­
sauken, New jersey, has intro­
duced a computer that is 
compatible with the Apple II. 
The machine will do every­
thing the Apple II does ex­
cept display color graphics 
(that would infringe on Apple 
patents). The Franklin com­
puter, however, has extra 
keyboard fu nctions, more 
memory, and sells for $300 
less than the Apple II. I 
suspect that Franklin should 
find seve ral mail-order dealers 
very interested in selling its 
product. ... Several imita­
tions of the Apple II are 
reported ly being made in the 
Far East. Apple is investigating 
action against these copiers as 
the machine is protected by 
four or five patents. 

C P/M News: Digital Re­
search reports that CP/M-80 
has now been implemented 
on over 450 different com­
puter systems. Can there be 
any doubt that CP/M is the 
standard for single-user 8-bit 
disk-operating systems? . . . 
Lifeboat Associates, New 
York, has released EM-86, a 
software module that will 
allow CP/M-86 software to 
run under the control of 
Microsoft's MS-DOS without 
any modificat ions. The 
module costs $75 . ... Dasoft 
De sign Systems, Aloha, 
Oregon, has introduced a 
design-automation system 
called Magic. Running under 
CP/M, it aids in the design of 
circuits, documentation, and 
printed-circuit generation. It 

includes a design editor, de­
vice library, schematic gener­
ator, and more. It produces 
camera-ready artwork and is 
priced at $729. . .. Virtual 
Microsystems, Berkeley, 
California, has introduced a 
CP/M-80 si mulator for DEC 
PDP-11 and VAX-11 systems. 
~unning as a task under RSTS, 
RSX, or Unix, it allows the 
reading and writing of stan­
dard 8-inch CP/M disks and 
the running of CP/M pro­
grams. 

MS-DOS Versus CP/M: 
When Microsoft wanted to 
implement many of its lan­
guages and applications pack­
ages on the Apple II, the com­
pany chose what it con­
sidered the easiest, fastest, 
and most economical way to 
do it: creation of a "hardware 
bridge" -a Z80 processor 
card for the Apple II that 
allows the running of CP/M­
based versions of Microsoft's 
software. 

There is no doubt that CP/M 
has become the most success­
ful microcomputer DOS. It 
has the broadest support from 
language- and application­
software suppliers and public­
domain software (I challenge 
anyone to tell me, with any 
accu racy, how many software 
packages are currently avail­
able for CP/M-based systems). 
CP/M has been licensed, ac­
cording to Digital Research, 
on over 450 different types of 
systems (this probably trans­
lates into over 450,000 actual 
machines). 

Microsoft, with extensive 
experience in system software 
development, last year decid­
ed to introduce its own DOS, 
called MS-DOS, naturally (for 
Microsoft disk operating 
system). Actually MS-DOS 
was created a few years 
earlier by Seattle Computer 
Products for its 8086-based 
S-100 system when the com­
pany gave up waiting for 
Digital Research to introduce 

CP/M-86. Microsoft acquired 
exclusive rights to the DOS, 
hired its author and invested a 
considerable effort in enhanc­
ing it. 

The battle lines have now 
been drawn-picture CP/M as 
Goliath and MS-DOS as 
David. In just six short 
months, MS-DOS has gained 
a strong foothold in the single­
user/single-task DOS market­
place. The greatest coup, of 
course, is the IBM Personal 
Computer: although IBM has 
announced three different op­
erating systems for the Per­
sonal Computer, at this 
writing only one is avail­
able-MS-DOS. Microsoft has 
further announced that MS­
DOS has already been imple­
mented on 20 different ma­
chines and that 32 more (11 of 
which will be from japan) 
should be announced by 
year-end . In other words, MS­
DOS will have been imple­
mented on over 50 machines 
by the end of 1982. 

Microsoft took a close look 
at CP/M-its strengths and 
particu larly its weak­
nesses-in developing MS­
DOS. There is little doubt that 
the firm has created a DOS 
that is much more user­
friendly, faster, with many 
more advantages, and fewer 
disadvantages than CP/M. 

One of MS-DOS's biggest 
disadvantages appears to be 
the lack of a floppy-disk­
format standard that allows 
users of different systems to 
exchange disks . One of 
CP/M's greatest advantages is 
that software vendors can 
supply CP/M software on 
8-inch single-density soft­
sectored disks and cover most 
of the CP/M marketplace 
(although the increasing 
popularity of 51f4-inch disks is 
becoming a problem) . Micro­
soft is attempting to convince 
its MS-DOS original equip­
ment manufacturers that a 
51f4-inch disk format is impor­
tant. With IBM's help the 
51f4-inch format may become 
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a standard. In other words, 
while machines may be able 
to read other formats, they 
should at least be able to read 
the standard format. 

Microsoft has announced 
that this fall it will introduce 
Version 2.0 of MS-DOS; 
among the new features are a 
visual shell, more user friend­
liness, network interface (so 
the system can be used as a 
work station in a local net­
work), improved utilities 
(print spooler, debug, etc.) 
and standard terminal inter­
face including graphics using 
ANSI (American National 
Standards Institute) standard 
escape sequences. Microsoft 
has disclosed that it is working 
on MS-DOS enhancements 
(version 3?) that will include 
MS-DOS recoded in the C 
language for easy conversion 
to other microprocessors, a C 
compiler to be included with 
MS-DOS, file I/O trans­
parency across networks, and 
diskless work stations. 
Microsoft has also revealed 
that it is working on language 
enhancements that will in­
clude support for the Intel 
8087 floating-point math pro­
cessor. 

As an aside, Microsoft, a 
privately held company, dis­
closed that last year it grossed 
$16 million and this year it ex­
pects to double that figure. 

More 32·Blt Micros: 
Bell Laboratories and 
Hewlett-Packard ha~e dis­
cl9sed that they will shortly 
begin manufacturing 32-bit 
microprocessor integrated cir­
cuits. The Bell Labs version is 
called Bellmac-32A. It is a full 
32-bit microprocessor; the 
data and address buses, inter­
nal and external, have 32 
lines. All of the registers are 32 
bits wide and all instructions 
operate directly on 32-bit data 
words. The device, which has 
close to 150,000 transistors, 
can directly address a giga­
byte of memory. It has been 
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designed with the Unix oper­
ating system and the C lan­
guage in mind. 

The HP 32-bit device is a set 
of ICs that will be used in a 
new product to be introduced 
in about a year. The set in­
cludes the processor, memory 
controller, read /write and 
read-only memory, I/O pro­
cessor, and clock generator. 
The processor is on a 1f4-inch­
square chip that has three to 
eight times the circuit density 
of any current Ie, according 
to HP, and contains 450,000 
transistors. 

Motorola Adds to 
68000 family: Motorola has 
reached an agreement with 
six other semiconductor man­
ufacturers whereby the com­
panies involved will design 
new devices to add to the 
MC68000 family of micro­
computers. The joi nt contri­
butions of Motorola and the 
six members of the design 
group (Mostek, Signetics, 
Rockwell, Hitachi, Thompson 
CSF, and Philips) allow the 
addition of far more products 
to the 68000 product line than 
any company could do by 
itself. The new products an­
nounced are 8-bit-bus and 
32-bit-bus versions of the 
68000 microprocessor, a 
virtual-memory version of the 
68000, and a floating-point 
mathematics processor. Some 
of the products will not be 
available until late 1983 or 
early 1984. The following is a 
brief look at the announced 
products. 

The 68008 is a 48-pin ver­
sion of the 68000 that has data 
and address buses compatible 
with conventional8-bit micro­
com puters . Motorola ob­
viously hopes it will find a 
market analogous to that of 
Intel 's 8088, an 8-bit-bus 
variation of the 8086 micro­
processor. The 68008 will 
address one megabyte of 
memory. Samples will be 

available in the fourth quarter 
of 1982. 

The 68020 is reported to be 
the beginning of a 32-bit 
family of microprocessors. It 
will have 32-bit-wide data and 
address paths and will come 
in several configurations, the 
largest of which will be a 
package with 100 pins. 
Because of mechanical prob­
lems with a device of this size, 
Motorola is discarding the 
dual-inline design of present 
ICs for a new package. The 
address space of this largest 
configuration will be 4 billion 
bytes of memory. The 68020 
will have several interesting 
features, including a cache 
memory, a 16-MHz clock (al­
lowing it to execute 1.5 
million instructions per sec­
ond), and an interface to aux­
iliary coprocessors. One in­
teresting technical note: the 
chip, which is primarily 
conventional NMOS (nega­
tive-channel metal-oxide 
semiconductor), will have a 
small portion of grafted-on 
CMOS (complementary 
metal-oxide semiconductor) 
circuitry. According to 
Motorola, this will signif­
icantly reduce power con­
sumption. Motorola is calling 
this new process HCMOS III 
or "merged MOS." Samples 
are promised for the fourth 
quarter of 1983. 

The 68881 is a floating-point 
math coprocessor that is said 
to be the first of a line of co­
processors for use with the 
68020 microprocessor and 
other members of the 68000 
family. The unit will handle 
several degrees of precision, 
conform to the IEEE (Institute 
of Electrical and Electronics 
Engineers) floating-point stan­
dard, coprocess with the 
68020 whenever possible, 
and do over 150,000 opera­
tions per second. It will also 
use the HCMOS III tech­
nology described above, and 
samples will be available by 
the fourth quarter of 1983. 
The 68452, a bus-arbitration 

module, and the 68440 dual 
DMA (direct memory access) 
coprocessor will be intro­
duced in late 1983 or early 
1984. 

The 68010 is a microproces­
sor, pin-compatible with the 
68000, that will work with the 
existing 68451 Memory Man­
agement Unit (MMU) to 
create a microcomputer that 
implements virtual memory 
(i.e. , the majority of the 
memory will actually reside 
on a disk and will be swapped 
in and out of random-access 
memory automatically). 
... C.W. 

Spreadsheets Prollf· 
erate: Visica lc, introduced in 
late 1979, was the fi rst spread­
sheet program. Now about 24 
such programs are on the 
market. Visicalc , without 
doubt, is the most successful , 
and to a great extent it has 
made the Apple II the success 
that it is. 

But Visicalc has some limi­
tations: restricted memory 
capacity; crude ed iting, text 
processing, and formatting; 
and lack of conditional state­
ments. However, the most 
serious shortcoming has been 
the lack of a CP/M version. 

Competing spreadsheet 
programs have capitalized on 
these limitations. Most run 
under CP/M. Some offer 
modeling-language exten­
sions to allow manipulation of 
the work sheet itself (e.g. , 
Microplan , Plannercaic). 
Some allow different spread­
sheets to associate with one 
another by means of a sheet­
linkage feature (e.g., Multi­
plan, Calcstar, Forecaster). 
One (NEC Report Manager) 
even allows a three-dimen­
sional sheet. Many allow their 
spreadsheets to share data 
with other programs. 

It is also interesting to note 
that some software suppliers 
now offer versions for mini­
computers. One supplier 
(Digicalc) offers a spreadsheet 
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SCIENTIFIC PLOTIER 48K APPLE 11+, $25 
Draws professional·looking graphs 01 your data . EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data lormat, length and 
position of axes, 20 symbols, error bars, labels anywhere in 4 orientations, etc. 
Includes 5 DEMOS on disk with 30·PAGE MANUAl. 
CURVE FITTER 48K APPLE II +, $35 
Selects the best curve to lit your data . SCALE, TRANSFORM , AVERAGE, 
SMOOTH, INTERPOLATE (3 types) , LEAST SQUARES FIT (3 types), EVALUATE 
UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33·PAGE 
MANUAl. 
VIDICHART™ 48K APPLE II +, $75 
NEW tools for lab data management. FAST plots of 4 data sets with SCROLL· 
ING in 4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR· 
SORS and on·screen STATUS REPORT. PLOTS AID INPUT while sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Ideal lor spec· 
tra , chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 
28·PAGE MANUAl. 
SPECIAL! All 3 programs on one disk, only $120. Since each program uses the 
same data format on disk, data may be shared. 
BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information, ask for FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all 
orders. For fastest service, call in your VISA or Master Card order. 

-m- INTERACTIVE MICROWARE, INC. 

IWI P.O. Box 771, Dept. B State College, PA 16801 
CALL (814) 238·8294 for IMMEDIATE ACTION 

® Trademark of Apple Computer, Inc. 

SWEET-TALKER, 
IT GIVES YOUR COMPUTER AN 

ITEDVOCAB 

The Sweet - Talker voice synthesizer allows you to add speech of 
unlimited vocabulary to your computer. Utilizing the Votrax SC·Ol A chip, 
you can output any message by programming individual phonemes. 
Comes in two versions; one plugs directly into your Apple II , the other 
connects to any computer with an 8·bit parallel printer port. + 12 volts 
and + 5 volts required for parallel board . 

'Contains 64 different phonemes STOI 
accessed by a 6-bit code_ 

'Automati c and manual inflec- ST02 
tion modes. 

• Parallel port uriven or plug-in ST06 
compatible with Apple II. 

'Super text-to'speech algorithm 
on disk for Apple II. Makes SCOlA 
Sweet - Talker eq uivalent to 
units 3 times the cost. 

'On board audio amplifier UPSOI 
'Sample program on cassette 

with Apple II board . 
'Optional power supply for 
parallel board _ 

To Order: Call Toll Free 1-800-645-3479 
(In N_Y_ State Call : 1-516-374-6793) 
For Information Call: 1-516-374-6793 

MICROMINT INC_ 
917 Midway 
Woodmere N_Y_ 11598 
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Sweet Talker Parallel 
Port Board A & T _ . . _ . _ .. $139.00 
Sweet Talker Apple II 
plug In board ... _ ...... . . 149.00 
Text-to-Speech 
algorithm on disk 
for Apple II . . . _ . ___ . ______ 35_00 
Votrax Speech 
Synthesizer chip .. ________ 70_00 
5 or more __ . __ ___ __ __ 55_00 each 
Universal Power Supply-
A & T .. ........... ___ ... _35.00 

Add $2_00 lor shipping & handling_ 

Circle 502 on Inquiry card. 

ByTELlNES _________ _ 

program for DEC VAX ma­
chines at on ly $6,000. 

COlOr-GraphiCS Costs 
Drop: Color-graphics-display 
terminals are being intro­
duced at new low prices, 
some under $1000. This is ex­
pected to bring color graphics 
into the business market­
place. In fact, in a few more 
years, color may become 
standard. Leading the way 
now is Intelligent Systems 
Corporation (lSC) , Norcross, 
Georgia, which is shipping a 
color-video terminal priced at 
$995 for single units. 
Televideo and Applied Digital 
Data Systems Inc. are ex­
pected to introduce compet­
ing units by year-end. The ISC 
unit can display eight fore­
ground and eight background 
colors on a 13-inch video 
screen. It includes function 
keys and firmware for draw­
ing vectors, bar graphs, and 
point plots. (Incidentally, 
Megatek Corporation, San 
Diego, California, has an­
nounced a three-dimensional 
color-graphics terminal: 
prices start at $50,000.) 

Color-printer prices are 
dropping quickly too. Integral 
Data Systems has a color im­
pact printer for under $2000 
that produces eight colors 
using a four-band ribbon . In­
tegrex Ltd ., England, has 
developed a color printer 
based on the Epson MX-80 
that it sells for $1995 . 

A host of companies are 
producing color pen plotters. 
The lowest in cost is currently 
the Radio Shack 6-pen plotter 
at $1995. 

The Japanese have not yet 
entered this market, although 
they are known to be devel­
oping color printers. When 
they do enter, substantial 
price reductions can be ex­
pected . 

F lot:'py-Dlsk News: Last 
year 568,000 double-sided 

5'14-inch disk drives were 
made. This year the figure 
should double to 1 _1 million 
drives. Also, track densities 
are increasing. The 96-tpi 
(track per inch) density will 
soon dominate the market. 
The result is that companies 
such as Micropolis have an­
nounced 5 'I4 -inch drives with 
2-megabyte storage capaci­
ties . Delivery of these drives 
has been slowed pending the 
ava ilability of improved disks. 
Better materials are necessary 
because uneven disk coating 
and thermal and hygroscopic 
distortion of the disk surface 
increase errors. 

Several companies have an­
nounced they will soon start 
production of 1_6- inch-high 
5V. -inch drives. Thus two 
drives will fit into the space 
previously occupied by one 
drive . Half-high 8-inch drives 
are already available. 

Sony's 3'12 -inch disk drive is 
being used in Sony's word­
processing system. However, 
because it is available from 
only a single source, other 
manufacturers have been 
leery of designing it into their 
produ c ts . Sony has an­
nounced that it will soon in­
troduce a dual-sided version 
of the drive. 

FinallY, 68000 Soft­
ware: I receive many letters 
from readers of this column 
regarding the availability of 
68000-system software and 
low-cost hardware. The 
following, I think, answers 
most of the questions raised. 

It should be noted that Intel 
introduced its 8086 16-bit 
microprocessor in 1977-
almost five years ago. The first 
systems using the 8086 
became available the fo llow­
i ng year. However, it was not 
until 1980-81 that the first 
DOS development software 
became available. And it is 
only now , in 1982-five years 
later-that applications soft-
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wa re packages are beginning 
to appear. 

The 68000 was introduced 
by Motorola in 1980, and the 
first 68000 system became 
available last year . The disk 
operating systems are only 
now becoming available, and 
languages should start becom­
ing available early next year. 
Therefore, I do not expect to 
see any significant amount of 
68000 applications software 
becoming available until 
1984. 

I doubt that the 68000 will 
have much of an impact on 
the single-user!single-task per­
sonal computer market. Its 
great strengths will be in the 
multi-user! multi -taski ng 
market competing against 
traditional minicomputers. 
Keep in mind that Microsoft's 
68000 DOS (Xenix) requires 
sOK bytes of 16-bit-wide user 
memory, as compared to 
8086 DOS (MS-DOS), a 

single-user/single-tasking DOS 
that occupies only about sK 
bytes of memory. I am not 
currently aware of any com­
panies developing low-cost 
68000-based personal com­
puter systems. I would ap­
preciate hearing from anyone 
who knows of one. 

Large Direct-view LCD: 
Kylex Inc. of Mountain View, 
California, a subsidiary of 3M 
Company, has developed a 
new type of alphanumeric 
liquid-crystal display (LCD) 
called the TAD (thermally 
addressed dye) display that 
has been incorporated into 
what is possibly the largest 
direct-view panel LCD ever 
made: a 6- by 7-i nch, 288- by 
3s7-pixel flat display screen . 
Each pixel is 15 hundredths of 
an inch square, and in 
alphanumeric use 24 lines of 
50 characters each can be 

$495. 

sac can be redundant!! 
o Z80A 4MHz, 64K RAM, 2K ROM 
o 2 serial, 2 parallel, 4 timer ports 
OBi-directional inter-processor channel 
o Multi-processor architecture capability 
o Redundant processor manipulation 

capability 
o Matching double-density disc controller 

with SASI and PRIAM interface 
o Application note for system configurations 

• 
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displayed. The TAD display 
could make possible a new 
generation of portable com­
puter terminals. 

The TAD technology uses a 
so-called guest molecule of 
dichroic dye attached to host 
molecules of liquid crystal ; 
the two types of molecules 
have a similar physical struc­
ture. In the normal nematic 
molecular orientation, the 
dye is invisible. When the 
liquid-crystal molecules are 
reoriented in the display, the 
dye molecules are also re­
oriented, causing the dye to 
become visible. 

For the liquid-crystal mole­
cules to be changed in orien­
tation, they must first be 
heated; in the display one row 
of pixels is heated at a time by 
an electric heating current 
passed through heating 
elements in the panel. The 
heating places molecules into 
random orientations, allowing 

the dye to show up. Then, 
while all the molecules in the 
row are cooling down, the 
pixels that are to be restored 
to the blank state (i .e. , dye not 
visible) are addressed along 
the appropriate column by 
pulses of current. 

A unique property of the 
TAD display is the perma­
nence of its images. Because 
the pixels must be heated for 
their states to change, they do 
not revert to blankness when 
not in use. You can unplug a 
TAD display from its control 
circuitry and keep it in a 
drawer for a year-and when 
you take it out, it will still 
show the image it contained 
when it was unplugged . 

The TAD display is driven 
by a control module contain­
ing a l80A microprocessor, 
4K bytes of read/write mem­
ory, 16K bytes of read-only 
memory, and various other 
components; the control 
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AIM for Control 

For process control or in­
dustrial development 
systems, put Rockwell's 
AIM 65 to work for 
you. Use off-the­
shelf AIM-Mate 
Series and STD 
BUS expansion prod­
ucts to configure the sys­
tem you need. 

The AIM 65 includes: typewriter, alpha­
numeric LED display, and fast thermal printer . 

Plug-in options include : memory (to 48K), ROM 
languages, parity protection, video display, floppy 
disk storage, STD BUS expansion cage , TIL and 
real world interfaces, and complete system soft­
ware. 

Call or write for complete AIM-Mate Series infor­
mation . 

I FORETHOUGHT 
PRODUCTS 

87070 Dukhobar Road , Eugene, Oregon 97402 (503) 485-8575 

TELEPHONE 
VOICE RESPONSE 

The Vl00 interactive voice synthesizer 
with telephone interface is an Apple II®or IBM Personal 

Computer® compatible, low-cost, solution to remote 
data base access arrangements. 

$39500 
Vl00-A 

• Direct telephone connecti on, auto-dia l/ answer 
• Touch-tone® generation and detection 
• Includes 1000 word, LPC allophone vocabulary 
• Software for sentence/ library construction 
• Expandable with 300 ($150) o r 1300 ($495) high 

quality LPC words 

For a demonstration call toll free (800) 538-7002 
In California call (408) 942-1595 

W)'7[f!]§lf' ©@OO~@OO&lf'O@[f!] 
2405 Qume Dr., Sa n Jose, CA 95131 

(408) 942-1037 
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modu'le keeps track of the 
temperature of the pixel rows 
to keep the display operating 
within the most efficient range 
while using a minimal amount 
of energy. 

The inventor of the TAD 
technology, Dr. Sun Lu, de­
scribed his research in a paper 
delivered in May at a confer­
ence of the Society for Infor­
mation Display .... R. S. S. 

V Ideo Games Battle In 
Court: Pac-man has replaced 
Space Invaders in computer­
game popularity. In fact, Pac­
man has generated nearly $1 

billion in arcade sales. Atari is 
now selling Pac-man car­
tridges for its home units and 
expects sales to top that of the 
arcade version. Warner Com­
munications, Atari's parent 
company, expects that Pac­
man will gross more money 
than its Star Wars film. But 
there are problems . 
Magnavox is marketing a 
game called K.C. Munchkin 
that Atari claims is "a knock­
off of Pac-man." Atari took 
Magnavox to court and suc­
ceeded in enjoining the latter 
from marketing the game on 
the basis of copyright infringe­
ment; however, a second rul­
ing stayed the first ruling until 
a full trial could be held . 

Pac-man was licensed from 
Namco of Japan by Bally 
Manufacturing Corporation, 

which also licensed the ar­
cade version of Space In­
vaders (Atari sells the home 
cartridge vers·lon) . Bally is 
now shipping Ms . Pac-man 
games to arcades, and this is 
expected in cartridge version 
also. 

Apology Due: In my 
February 1982 BYTELINES 
column I reported on 
Condesin, a small research 
and development company 
using a new technology to de­
velop a 4-megabit nonvolatile 
memory. I reported the com­
pany as being in Cupertino, 
California. I have been in­
formed that the company has 
moved to Texas. As yet I have 
not been able to locate its 
new address. 

Quote of the Month: 
" There are eight different 
ways to insert a disk into a 
drive .. . only one of which is 
interesting." 
Eddie Currie, Vice President 
Lifeboat Associates 

MAIL: I receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a re­
sponse, please include a se/f­
addressed. stamped envelope. 

Sol Llbes 
POB 1192 
Mountainside, NJ 07092 

BYTE's Bits 

Graphics 
Printing System 

If you are interested in the 
Graphics Printing System 
mentioned in the January and 
February 1982 BYTEs (see 
pages 443 and 222, respec­
tively). please note that Pro­
gressive Software has gone 
into bankruptcy and will no 
longer sell or support the pro­
gram. However, Crow Ridge 
Associates is selling and sup-

porting the program. It 
should be noted that the sys­
tem must be used with the 
Apple serial interface card 
with the P8A PROM (pro­
grammable read-only mem­
ory). It costs $109.95 . Con­
tact Crow Ridge Associates 
Inc., POB 90, New Scotland, 
NY 12127, (518) 765-3620 .• 
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