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Management lnfonnation Display Ultrasonic heart sector scan Process Control 

Get the professional color 
display that has 

BASIC/FORTRAN simplicity 

LOW-PRICED, TOO 
Here's a color display that has 

everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
soi• is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high. 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high­
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 
Besides its high resolution and low 

price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN­
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 

•u.s. Pat. No. 4121283 

Model SDI High-Resolution Col'or 
Gr;iphlcs Interface 

HIGH RESOLUTION 
The SOi's high resolution gives a 

professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 Image lines. Ver­
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high­
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 

Model SDI plugs into Z-2H 11-megabyte 
hard disk rompuler or any Cromemco 

computer 

DISPLAY MEMORY 
Along with the SOI we also offer an 

optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit­
ting fast computer operation even during 
display. 

CONTACT YOUR REP NOW 
The Model SDI has been used in scien­

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SOI will do for you. 

C3 Cro111e111eo 
Incorporated 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers today 
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11 
• • • stands well above 

other S-100 graphics dis­
plays in its price and per­
formance range." 

BYTE, Prcx:luct .Review 

'
1 

• • . better monochromatic 
. display .... " 

ELECTEONIC DESIGN, 
1981 Technology Forecast 

MICROANGELO 
HIGH RESOLUTION GRAPIDCS SINGLE BOARD COMPUTm 
512 x 480 resolution black and white and vivid color displays 

RS-170 com­
posite or direct 
drive output 

Lcx:al or external 
sync generation 

4 Mhz Z80 
microprocessor 

60 hertz real ­
time clock 

8 level interrupt 
tie-in 

IEEE SlOO bus 
compatible 

Screenware™ Pak I 
A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™ Pak II 
An optional software superset of Pa k I which 
adds circle generation, polygon fl ood, program-
mable split screen for separate graphics and ter­
minal I/01 relative coordinates, faster vector and 
character plotting , a macro facility, full UCSD 
Pascal compatibility, and more. 

Light pen 
interlace 

Time multi­
plexed refresh 

4K resident 
Screenware™ 

Pak I operating 
system 

32K RAM 
isolated from 
host address 

space 

High speed 
communications 

over parallel 
bus ports 

And now . . . COLOR!! 
The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program­
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out , gray levels, blink­
ing bit plane, and a highly visual color editor are 
standard . 

SC/c:JN 
8455-D Ty co Road • Vienna, Virginia 22180 • TWX: 710-831-9087 • (703) 827-0888 
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A simple algorithm 

We work with the serious systems integrator .. . on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high qua! ity 
IEEE/696 S-100 mainframes on the market. Choices in­
clude three mainframes in rack-mount or table-top pack­
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system . 

The f factor: one source. 

No matter which option you choose, you get the benefit 
of working with completely integrated products ... ful ly 
assembled and tested .. . under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 

Choose from mainframe options ..• 

Select from three packaging options; Rack-mount, table­
top or front panel models. Al l three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series II™ 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you lo vary your pack­
age offering, or develop on one version and marke\ 
another. 

• Front Panel model - a powerful development and 
diagnostic tool for Z-80tsystems, which can be used for 
prototyping, servicing, debugging, and soflware or 
hardware developmenl. Use its features to set break­
pol nts, trigger scopes, single step, slow step and more. 

• Front Panelless desk top model- a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

• Rack Mount version - features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 

"In Calculus, a fundamental statement in the definition of limit; interpreted 
here to imply: "For your integraUon. problem, lntersystems has a solution." t Rll!llsto"'d 1rademar1< or Zilog, Inc. 









Reddy Chirra improves his vision with 
an Apple. 

Reddy is an optical engineer who's 
used to working for big companies and using big 
mainframes. 

But when he started his own consulting 
business, he soon learned how costly mainframe 
time can be. So he bought himself a 48K Apple II 
Personal Computer. 

And, like thousands of other engineers 
and scientists, quickly learned the pleasures of 









TWELVE STRONG 
HEATH/ZENITH YOUR 

Pick a strong partner 
A computer purchase is the beginning of a long term 
partnership between you and the people you buy from. 
Your ongoing need for software and accessories re­
quires a partner who will stand by you with a growing 
line of products . And nowhere will you find a more com­
plete line of hardware, software and accessories than 
at your Heathkit Electron ic Center. Here are twelve 
strong reasons to make Heath/Zenith your partner. 

1. The All-In-One Computer 
The heart of the Heath/Zenith tine is the stand-alone 
89 Computer. It 's a complete system with built-in 5V4-inch 
floppy disk drive, professional keyboard and keypad 
smart video terminal , two 280 microprocessors , and 
two RS-232C serial 1/0 ports. II comes with 16K RAM, 
expandable to 64K. 

2. Peripherals 
These include the popular Heath /Zenith 
19 Smart Video Terminal, loaded with 
professional features. And the 14 Line 
Printer, priced as low as $495. Other 

printer brands are on display, 
including high­

speed, typewriter­
quality printers. 

3. Software 
Word processing, includes reliable, easy-to-use 
Zenith Electronic Typing and powerful , full-featured 
WORD STAR. 
Small Business Programs, feature General Ledger and 
Inventory Control. 
HUG, Heath Users' Group, otters members a library of 
over 500 low-cost programs for home, work or play. 

4. Programming Languages 
For your own custom programs, 
Microsoft languages are 
available in BASIC (compiler 
and interpreter) , FORTRAN 
and COBOL. 

5. Operating Systems 
Three versati le systems give you the capability to per­
form your specific tasks. 
CP /M by Digital Research makes your system com­
patible with thousands of popular CP/M programs. 
UCSD P·System with Pascal is a complete program 
development and execution environment. 
HOOS, Heath Disk Operating System gives you a 
sophisticated, flexible environment for program 
construction, storage and editing . 

6. Utility Software 
Expand the performance range of your computer with 
a broad selection of util ity tools, including the best of 
Digital Research and the complete line of innovative 
Softstufl products . 

7. Disk Systems 
The 8-inch Heath /Zenith 47 
Dual Disk System adds over 2 
megabytes of storage to your 

89 Computer. Diskettes are 
standard IBM 3740 format, double-sided , 
double-density. 
The 5 114-inch 87 Dual Disk System adds 
200K bytes of storage to your 89 . Both 
disk systems feature read/write protec­
tion and easy plug-in adaptability. 

8. Self-Study Courses 
Learn at your own pace 
with Programming 
Courses that teach you 
to write and run your own 
programs in Assembly, 
BASIC, Pascal or 
COBOL. 
A course on Computer Concepts 
for Small Business gives you 
the understanding to eval-
uate the ways a computer 
can benefit your business. 
Personal Computing is a 
complete introduction to 
the fundamentals for the 
novice. Every Heathkit/ 
Zenith course is pro­
fessionally designed 
for easy. step-by-
step learning. 

All Heath /Zenith 
Computer Products 
are available completely 
assembled and tested for 
commerc ial use. Or in easy­
to-build, money-saving kits. 
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Letters, _______ _ 

this. The biggest problem will be to get 
everyone to cooperate and adopt a stan­
dard approach. 

!BM was on the right track to solving 
the problem several years ago, but some­
one, somewhere, dropped the ball, and 
the solu tion became only half-imple­
mented. Anyone who has ever done some 
systems programming work on an IBM 
S / 370 is probably aware of the privileged 
instruction "STORE PROCESSOR ID." 
This instruction provides systems pro­
grams with the processor serial number 
and other system information, such as 
whet.her VM /370 is the system-control 
program, etc. This instruction provides 
system-level programs (and even 
microcode) some degree of theft protec­
ion, although its primary purpose ts to 

provide a method by which ystem pro­
grams can determine what model pro­
cessor is being used . The big problem 
from the applications program side, 
which is where IBM left the scene, is that 
there is no easy method to access the in­
formation provided by this instruction . 

To solve the software-theft problem, 
the entire industry must provide some 
method by which the U!H!r 's application 
program can detennine such information 
as the make. model number, and serial 
number of the host processor. Additional­
ly , it must be constructed in a manner 
such that it would be next to impossible 
for the user to modify the factory -sup­
plied information. The addition of one in­
struction to the processor repertoire 
would undoubtedly increase the cost of 
the hardware, but the increase would not 
even approach the price of the cheapest 
protection method that I have seen pro­
posed. The only disadvantages to this ap­
proach are tha t it would not be easily ap­
plicable to existing systems (most of 
which will probably not be around more 
than five years anyway, so why worry? ) 
and it wou ld preclude the distribution of 
source code (you would not want some­
one to discover how you encrypt the pro­
cessor ID and check agains t the licensed 
processor ID). 

I welcome any comments . 

Jon R Kibler 
President 
Southeastern Computer Services Inc 
POB 160124 
Mobile Al 36616 

Chris Morgan's May 1981 BYTE 
editorial mentioned a software-protection 









Letter•-----------------------------------------------------------------­
cannot be depended on in all situations. 
The most re(iable and useful software that 
I have purch,ased runs under a standard 
operating system and is easily modifiable 
by means of a configuration program or a 
copy of the source code. 

More than once, I have decided not to 
purchase a desirable software product 
when I became aware that it did not sup­
port our system configuration and was 
packaged in a copy-protected form. Sure­
ly the revenue lost to vendors in this man­
ner is as significant as that lost to 
"pirates." 

Our firm plans to enter the small-com­
puter-software market through direct and 
retail sales. BYTE readers should be as­
sured that our programs will be fulJy ac­
cessible, modifiable, and packaged with 
source code whenever feasib le. 

Yes-we'll be vulnerable to piracy. But 
I believe that the solution to the software­
piracy problem is increased vendor sup­
port (rendering pirated copies less valu ­
able) and vigilant enforcement of protec­
tive laws , not making software products 
less accessible to the user. 

Michael C Berch 
Managing Partner 
Southside Systems 
2424 Haste St 
Suite A-40 
Berkeley CA 94704 

I would like to comment on the May 
1981 BYTE editorial and the two articles 
on the subject of software pi racy. There 
are two sides of every fence. BYTE took 
the side of the software provider; let me 
take the side of the user. 

I purchased an Apple II , disk drives, 
v ideo monitor, printer, modem, etc, plus 
about $1000 worth of software for busi­
ness use. This is not my hobby, and I have 
no intention of becoming any more of an 
expert wi th computers than l must to 
achieve my purpose. 

From my standpoint, the price of all of 
this stuff is so low that there is absolutely 
no point in messing around either with pi­
rates or in doing it myself. Even the book· 
keeping and inventory-control programs, 
at $600 to $1000 or more, pay for them· 
selves in a few months. If the minicomput· 
er manufacturers could ever get their act 
together, the business-software market 
would dwarf their present endeavors. (l 
think that the Japanese will do the job for 
them, and Apple will wind up back in the 
old garage along with the others. ) 
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Text box continued: 

There is 110 sacred bond above wJ1ich 
all transactions are honest and below 
which l1onesty is negotiated. 

I sent away for tile software I re­
quired to keep writing. As luck would 
/rave it, I had been legitimately given 
two key pieces of software, that were 
mine to keep, in return for providing 
reviews to magazines. So as it turned 
out, l lrnd won and J J1ad lost , Cleaning 
up my act didn 't cost me as much as I 
thought it would; however, I lost a 
friend . l consider tlrat loss the higl1est 
price to pay for 1ny transgression. 

I'm sure tlwre are those wf10 will be 
critical atid demand I pay for the soft­
ware I used for the two years. All I can 
say is that I've given it careful thought 
and l feel cornfortabl with my current 
situation. 

Foolproof, protected software is fic­
tion and will never be reality because it 
has nothing to do with technology. It 
has to do with tlie l1uman condition. 
Tlumi! always will be people who will 
compromise integrity for material 
gain . And there will be tltose, like 
myself, who will slip past honesty and 
into wl1at they often call a "gray area" 
before they get their heads out of the 
sand and take responsibility for their 
actions. And, tliank God. t/iere are a 
handful whose integrity will not 
waiver. As long as this l1Uma11 condi­
tion exists, there will be no perfect 
system for software protection . 

I have two Apple programs tha t pro­
vide access to the Dow Jones data base for 
the purpose of obtaining securities quotes. 
keeping track of portfolios, and the like . 
One program is written in BASIC, is user­
accessible and, with some user modifica­
tions, works like a charm. The other pro· 
gram is "locked ." It doesn 't work . 

Apple has a disclaimer in its program 
manuals absolving them of all respon­
sibil ity. So far , Apple hasn 't abandoned 
me, but it's taking its own sweet time 
about coming up with a fix. When and if a 
fix comes through, no field modification 
by the user will be possible. I have a pret­
ty good idea what the problem is and if I 
could gain access to the program, I could 
probably fix it myself in a short time. This 
way it will take weeks or months, if it gets 
fixed at all. I think the denouement is tha t 
a determined and knowledgeable pirate 
will succeed no matter what, while the 

There are , perhaps , 011/y two 
reasons for maintaining personal in­
tegrity. One is !he fear of being 
discovered and exposed- or worse, 
punished. An idea I read a year or so 
ago suggested that a bounty on pirates 
may be the most workable tool to en­
force this first reason. I don 't like this 
idea: there are too many holes in it. 
But it does seem the most effective way 
to put the fear of being caugltl into 
pirating. 

On the other hand, there is tire 
moral fiber within each of us thal 
merely needs to be awakened to be­
come strong and effective . Careful ex­
amination of your situation with a 
critical eye on wlmt you know to be 
right and wrong will certainly expose 
any deficiencies. It tlien becomes a 
matter of pricing your integrity and 
remembering that you can't steal soft· 
ware by yourself. Yes, the process of 
evaluating the circumstances is simple. 
The difficulty of implementation will 
likely be directly proportional to how 
deeply involved you are in stealing. 

Drop me a postcard- anonymously , 
if you prefer- and let me know your 
feelings. 

Eugene Dorman 
cl o BYTE Publications lnc 
POB 372 
Hancock NH 03449 

honest and legitimate user, like me, takes 
it on the chin . 

Adolph l Friedman 
POB 2856 
Santa Fe NM 87501 

I disagree with Chris Morgan 's editorial 
on software piracy. It seems that the soft· 
ware expert has a stranglehold on the per­
sonal computer. His hand is clutched 
around my wallet and he is squeezing for 
all it is worth. I don't like tha.t. In the 
capitalistic system, competition brings the 
price in line . Software is a monopoly, and 
Mr Morgan's concem is like govemment­
secured loans to Chrysler. 

Why not let the software people pro­
vide more flexibility to the user7 If the 
software is easier to obtain and more 
reasonably priced, a larger number of 
people would own persona l computers. 









The System 2800 is the next logical step in the 
contin uing line of innovat ive products from the 
Systems Group. 

Unbeatable 5·100 Memory Boards 
First was the development of the DMB6400 
series of S-100 Memory boards featuring the 

The 2nd Generation 

innovative Bank 
Select switching 
technique. This 
enables users to 
software select 
up to four totally 
independent 
memory banks 
per board. 

Then came the 2nd Generation of IEEE S-100 
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL 1/0 BOARDS. Each 
has been designed for sing le user, multi-user or 

network operati ng systems 
such as CP/M®, 
MP/M™, CP/Net™ 
and OASIS™. 

The Next 
Logical Step ... 
We challenged our design team to create an 
innovative yet competitive system utilizing our 
exis ting Hne of field proven, dependable S-100 
boards. The result: a highly reliable, quality bu ilt , 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field . 

The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for sing le user systems and either MP/M 
or OASIS for multi-user, mu lti-tasking systems. 
MPIM is availab le with either a standard or 
CPIM M PIM am;I CPINet are trademark s or Digital Research 
OASIS Is a l radeniark ot Phase One Sys1ems 
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enhanced XIOS. The CP/M based System 2800 
provides improved diagnost ic reporting capab ility 
and increased sector sizes of 1024 bytes yielding 
disk perfo rmance throug hput increases up to 
400% over standard unblocked systems. 

The enhanced multi-user, multi-tasking M PIM 
based System 2800 provides the same advanced 
featu res as CP/M . In addition, thi s interrupt 
driven implementation can offer performance 
throughput inc reases up to 2000% thru 
extens ive disk buffering fo r applications 
requi ring a large number of disk accesses. 

A lso available is th e OASIS operating system 
w ith ISAM files, automatic record locking and 
mul tiple-user pri nt spooling . 

Al l operat ing systems are available in either 
floppy or hard disk con fi gurations. The d isk 
drive selection includes single or doub le sided , 
double dens ity 8-inch floppies w ith up to 2.52 
megabytes of formatted storage per system, 
expandab le to 5.04 megabytes, and an 8-inch 10 
megabyte winchester hard d isk. 

Circle 210 on Inquiry card. 

Cost Effective Reliability 
Dealers, OEM's and System Integrators share 
many common needs. Not the least of these is 
dependable produc ts. That 's why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 

Take the next logical step. See your nearest 
computer dealer, or co ntact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 

mtmGroupl 
A Divisio n o f MEASUREMENT systems &. contro ls 

incor porated 

1601 Orangewood Ave. 
Orange, Calif. USA 92668 
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 

For ln1ernallonal Sales lriqulries contac1: SIGMA INTERNATIONAL. INC., P.O. 
Box t t ia. Scott sdale, AZ 6!)252 USA (602) 994-3435 / Telex 165 745 Sigma 



SITTING 
PRETTY 

You can use just about any desk for a compu ter ter­
minal stand. But wlth CF&A, you're sitting pretty. Our 
f ull range of desks, workstations, and termina l 
stands are designed to accommodate a variety of 
com puter equ ipm ent. Ch oose from our Classic 
Series desks, DR Series desks and enclosu res, spe­
cialty items like ou r Apple II desk, or a universal 
pri nter stand. You'l l be si tting pretty wi th attract ive 
color select ions, durable constru ction, ve rsati le 
configurations, usefu l opt ions, competit ive pri ces, 
quick delivery, and personal service. It's our way of 
doing business. 

Computer FurnHure and 
Accessories, Inc. 

1441 West 132nd Street 
Gardena, CA 9024 9 

(213) 327-77 10 
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Letter•----------------

The Wind Blowest 
Where It Llsteth 

Something is a bit strange about BYTE's 
May 1981 cover. The sail is full and set for 
a run (which means wind astern), the 
burgee points to port (which means wind 
off the starboard), and the spray from the 
bow wave points to starboard (which 
means wind to port). I've seen things like 
this on a lake just leeward of an island, 
but only for a moment. It's pretty un likely 
on the open sea. And, worst of all, the sa il 
has a big hole in it! 

BYTE's cover has inspired a new 
disparaging remark about a landlubber: 
he doesn' t know his sail From a floppy 
disk. 

John A Ball 
Oak Hill Rd 
Harvard MA 01451 

Th e May cover is a faithful repres1mta­
tion of a situation tliat occurred during 
the BYTE staff's las/ outing. By the way, 
we know about floppy disks, but what's a 
"sail''? . . . CPF 

Programmfng As an Essay 

As a programmer whose background is 
in literature, I am naturally sympathetic 
to the analogy between programming and 
natura l languages that John Handel draws 
in his article "The New Literacy : Pro­
gramming Languages as Languages ." (See 
the March 1981 BYTE, page 300.) That a 
programming language is indeed called a 
language, that programming borrows 
much of its lingual terminology from 
natural languages (eg: word, paragraph, 
syntax), offers at least a hint of the 
parallel that Mr Handel persuasively 
develops . 

At one point , how ver, he mak an 
analogy between a program and a book 
that I find a bit contrived . His argument 
would be better served with an analogy 
between a program and a Formal essay. 
Having written both, I find the thought 
processes involved in both remarkably 
similar. 

Essentially, a formal essay con ists of a 
thesis, arguments to support that thesis, 
and a conclusion. !ts usual purpose is to 
interpret, persuade, or inform: to solve 
some critical or rhetorical problem. Before 
writing can begin, an essayist must be able 
to express clearly to him- or herself the 
thesis and conclusion in order to define 













by Steven K Roberts, 5885 Dublin Rd, Dublin OH 43017 

This year's National Computer Conference, held last 
May 4 through 7 at McCormick Place in Chicago, 
was so large that nobody could effectively see all of 
the show in the four days allotted to it. In fact , with 
about 73,000 people attending, it was often difficult to 
see the displays at all . The task was also complicated 
by the juxtaposition of booths for every type of com­
puter, from microcomputer to mainframe, and 
their associated supplies 
and peripherals. Still, 
what I did see was ex­
citing; shown here are 
some of the attractions. 
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Hexadeclmal Phoneme ASCII Duration 
Phoneme Symbol Character (ms} 

Code 

00 EH3 @ 59 
01 EH2 A 71 
02 EH1 B 121 
03 PAO c 47 
04 OT D 47 
05 A2 E 71 
06 Al F 103 
07 ZH G 90 

I OB AH2 H 71 
09 13 I 55 
OA 12 J 80 
OB 11 K 121 
DC M l 103 
OD N M ao 
OE B N 71 
OF v 0 71 
10 CH p 71 
11 SH 0 121 
12 z A 71 

I 

13 AW1 s 146 
14 NG T 121 
15 AHl u 146 
16 001 v 103 
17 00 w 185 
18 l x 103 
19 K y 80 
1A J z 47 
18 H ( 71 
1C G \ 71 
10 F l 103 
1E D ' 55 
1F s - 90 
20 A (space) 185 
21 AY t 65 
22 Y1 .. 80 
23 UH3 H 47 
24 AH $ 250 
25 p % 103 
26 0 & 185 
27 I ' 185 
28 u ( 185 
29 y ) 103 
2A T . 71 
28 R + 90 
2C E . 185 
20 w - 80 
2E AE 1B5 
2F AE1 I 103 
30 AW2 0 90 
31 UH2 1 71 
32 UH 2 103 
33 UH 3 1B5 
34 02 4 BO 
35 01 5 121 
36 IU 6 59 
37 Ul 7 90 
38 THV B BO 
39 TH 9 71 
3A ER 146 
38 EH 185 
3C E1 < 121 
30 AW = 250 
3E PA1 > 185 
3F STOP ? 47 

Note: T mus1 precede CH to produce " CH" sound. 
D musl precede J 10 produce " J" sound. 

Table 1: The sixty-fot1r phonerne.s defined for the Englislr langua.ge. 
produce silence; one causes synthesis to cease. 
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Examp le 
Word 

jacket 
enlist 
heavy 
no sound 
butler 
rnake 
pan 
pleasure 
hones I 
�~ �n�h�i�b�i�t� 

inhibit 
inhibit 
mat 
sun 
bag 
van 
chip 
shop 
zoo 
law!UI 
thing 
father 
1ool<lng 
boo I< 

/and 
Irick 
judge 
hello 
get 
fas1 
paiCI 
pass 
lame 
jade 
yard 
miss/on 
mop 
past 
cold 
pin 
move 
any 
lap 
red 
meel 
win 
dad 
afte r 
salty 
about 
uno1e 
cup 
bold 
aboard 
you 
June 
the 
thin 
b;rd 
ready 
be 
call 
no sound 
no sound 

Two of tlie.se 

I 

dedicated memory buffer. TypicalJy a 

32- or 64-character FIFO (first-in, 
Mt-out) buffer is attached to the 
computer bus and loaded wi th the 
phoneme codes under program con­
trol. Once loaded, the codes are 
hifted out one at a time as the STB 

and A I R lines change 

states. This self-clocking technique 
can also be used with an EPROM 
(erasable programmable read-only 
memory) and a counter when the 
SC-01 is to speak a canned messa.ge 
without computer control. 

While use of a FIFO buffer reduces 
the main processor's waiting time 
when exercising relatively slow (typi­
cally 70 bps) peripheral devices such 
as the SC-01, buffers are expensive. 
Interface-hardware costs can be 
measurably reduced by a second 
scheme: using the computer system 
(running an appropriate program) to 
time the transntission of phoneme 
codes to the SC-01, as outlined in 
figure 3b. This method sends codes to 
the synthesizer chip through a ]atched 
parallel output port and monitors the 
synthesizer's activities (vi a the A IR 
line) through a.n input port or inter­
rupt line. 

The latter is the technique I chose 
to use in my design. Interestingly 
enough, eliminating the extra hard­
ware doesn't really complicate com­

puter / synthesizer interaction nor 
does it require a sophisticated ma­
chine-language driver program like 
those ordinarily associated with soft­
ware-controlled peripheral devices. 
The program code to control the syn­
thesizer can be as simple as an 
LPRINT sta tement in BASIC. More 
on this later. 

Sweet Talker 
The schematic diagram of the 

Sweet Talker speech-synthesizer cir­
cuit board is shown in figure 4 on 
page 44. The phoneme<ode bits are 
sent in parallel to the SC-01 (IC3) and 
buffered through ICl (a 74.LS244 
three-state octal buffer). Pull-up 
resistors assure that a. logic-1 input to 
the SC-01 will be at least 4 V as re­
quired. Unless the board is being used 
with external address circuitry, the 
Enable input line (on connector 11. 
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Figure 3: Two methods of interfacing the SC-01 to a microcomputer data bus. Figure Ja 
shows an independently acting. self-timed circuit wit!i a FIFO (first-in, f irst-out) buffer. 
Figure Jb shows a circuit that allows the computer to time the transmission of data to 
the SC-01. 

Photo 5: Many computers have serial, rather them partllle/, 110 ports. With a lit­
tle extra hardware, it is possible to add a serial interface to the Sweet Talker. 

pin 12) should be grounded, thereby 
continuously enabling the buff er. 

The two manual-infl ection inputs 
(Il and 12) are also buffered through 
!Cl. The SC-01 cannot store these 
signals, and storage must be provided 
externally. A 74LS74 type-D flip -fl op 
(IC2) is configured as a 2-bit latch. It 
is docked synchronously wi th the 
SC-Ol's strobe input. Unlike the pho­
neme inputs, however, the inflection 
lines are not S V compatible. Two 
sections of a 7416 open-coll ector 
inverter (IC4) are used with pull-up 
resistors to level-shift these data in­
puts to CMOS levels. Since the auto­
matic inf lection is generally adequate, 
the manual-inflection inputs (JI, pins 
16 and 20) can be left open or 
grounded when not in use. 

The SC-01 can use either its inter­
naJ clock or an external clock. E>cter­
nal clock signals are appli ed through 
pin 15 on the SC-01 while pin 16 is 
grounded. My design uses the in ter­
nal dock-signal generator, instead. 
The clock frequency is determined by 
an RI C (resistor I capacitor) combina­
tion attached to pins 15 and 16. The 
frequency is adjusted through poten­
tiometer RB and nominally set for 720 
kHz. Slight adjustments to this con­
trol will vary the pitch of the speech. 
The easiest way to set this potentio­
meter is by ear. Simply output a se­
quence of phonemes to the SC-01 and 
set RS for the most pleasant-sounding 
voice. 

The process of sounding a pho­
neme begins when the 6-bit phoneme 
code is latched into the SC-Ol's con­
trol register. Latching occurs when 
the rising edge of a positive-going 
strobe pulse is received on pin 7 of the 
SC-01, the STB input line. The syn­
thesizer will continue to sound the 
same phoneme until another pho­
neme code or a stop code is loaded. 

The Sweet Talker circuit board can 
be set up (through jumper connec­
tions) to accept either a normally high 
or a normally low strobe signal from 
the external computer. Two sections 
of the inverter IC4 are involved in 
this flexibility . The normally high 
strobe signal connects to the Sweet 
Talker board through pin Y of the 
edge connector J1 , while the norma!Jy 
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low strobe signal connects 'through 
pin 21. The two inputs cannot be used 
in exactly the same way, however, 
because of some timing restrictions 
imposed by the SC-01. 

The SC-01 senses the positive­
going edge of the strobe pulse arriv­
ing on its pin 71 but unlike typical 
TTL latches (which operate in a few 
nanoseconds), the SC-01 requires 
some setup time before it can accept 
the strobe signal. This setup time 
must meet two requirements; 

• The data on the phoneme-input 
lines PO through PS must have been 
stable for 450 ns before the rising edge 
of the strobe pulse arrives. 
• The logic level on the STB input of 
the SC-01 (pin 7) must have been low 
during at least 72 clock periods (ap­
proximate I y 100 microseconds) 
before it goes high for the strobe 
puJse. 

The staggered timing of the pho­
neme data and the strobe pulse makes 
interfacing the SC-01 di rectly to a 
microcomputer data bus difficult 
without the use of an external data 
latch (an output port). 

Furthermore, in some cases (de­
pending upon the method of connec· 
tion), when the Sweet ;TaJker board is 
being driven through a paralJel out­
put port that uses a DAV (data avail­
able) strobe signal, you may have to 
add a one-shot (monostable multi­
vibrator) to the circuit to stretch the 
signal out so that the logic level at pin 
7 of the SC-01 stays low long enough. 
The DAV strobe signal of a typical 
microprocessor is less than a micro­
second in length. 

Approximately 500 nanoseconds 
after the rising edge of the strobe 
pulse, the A I R line (pin 8) of the SC-01 
goes to a logic 0, indicating that the 
synthesizer chip is busy. Transistor 
Ql and IC4 convert the CMOS out­
put of pin 8 to LSTTL leve1s. The A / R 
output can be monitored by the con­
troll ing computer in either of two 
ways: directly through an input port 
or connected to an interrupt Line. ln 
either case, when the A I R line returns 
to the logic-1 level, the SC-01 is ready 
to receive another phoneme code. 

The remaining components on the 
Sweet Talker board make up the am-
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Figure 5: Diagram of the cormectioris between a Cer1tro11iC5-compatible parallel printer 
port (as on a. TRS-80 Model I or Ill ) and the Sweet Talker circuit board. Note that on 
some computers the Unit Select line may nel.'d to be connected to + 5 V. 

plifier and filter sections. Capacitors 
Cl and C2 and resistors RS and R6 
form a simple low-pass audio filter. 
The audio signal is then amplified by 
an LM386 1-watt amplifier (lCS) to 
drive an 8-ohm sp aker directly. 
Potentiometer R7 controls the 
volume, and the speaker connects to 
the Z-pin connector on one comer of 
the board. 

The board operates on power­
supply vol tages of +s V and VP. VP 
can be any voltage between +7 and 

+14 V. l generally use +12 V. 
Power can be applied either through 
the edge connector or the 4-pin power 
header. Pin assignments on the power 
header are arranged exactly the same 
as those on the ZS-BASIC Microcom­
puter board presented in my last two 
articles, and the Sweet Talker board 
can conveniently use the same power 
supply . (See "Build a ZS-Based Con­
trol Computer with BASIC," July 
1981 BYTE, page 38 and August 1981 
BYTE, page 50.) 
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Table 2: A list of useful words with their Votra.:r-notation phonemes, for ease in program coding. 

Word Phonemes Word Phonemes 

A Al , AY, Y keyboard K, AY, Y. 8 , 01,02, R. D 
able Al . Y, B. UH3, L kill K. 11. 13, L 
about UHi, B, UH2, AH2. U1, T knowledge N, AH1, UH3, L, 13, D, J 
actual AE1, EH3, K, T, CH , U1, UH3, L 
add AE1, EH3, D L EH1, EH3, UH3, L 
adjust UH 1, D, J. UH1, UH3, S. T language L. AE1 , EH3, NG. G, W, 11, D, J 

large L, AH1 , R, D, J 
' B B, E1 , Y left L, EH1 , EH3, F, T 

back B, AE1 , AE1 , K length L, EH 1, EH3, NG, TH 
basic B, A1, Y. S. 12, K listen L, 11 , 13, S, 12, N 
been 8 , EH 1, EH3, N 
before 8 , Y. F, 02,02, R M EH1, EH2, M 
better 8 , EH l, EH3, T, ER make M, A1 , AY, Y, K 

many M, EH2, EH2, N, Y 
c S, El, Y match M, AEl , EH3. T, CH 
came K, Al , AY, Y, M memory M, EH1 , EH3. M, ER, Y 
can K, AE1, EH3, N message M, EH 1, EH3, S, 12, 0 , J 
car K, AH2, UH3, A 
catalog K, AE2, EH3, OT, UH3, L, AW2, AW2, G N EH 1, EH2, N 
change T, CH, A1 , AY, Y, N. D, J name N, Al , AY , Y, M 

near N. AY, 11, R 
D D, E1 . Y need N, E1, Y, D 
data D. A2.. Y, OT, UH1 next N, EH1 , EH3, K, PAO,S, T 
date D, A2 , .AY, Y, T none N. UH1 , UH3, N 
decide 0 , Y, S, AH2, EH3, Y, D 
decislon D, Y. S. 12. ZH, UH3, N 0 02, 0 1, U1 
deliver D, Y, L, 12, V, ER object UH1 , B, D,J, EH 1, EH3, K, T 

obsolete AHl , UH3, B,S, UH3, L, AY, Y, T 
E E1 , Y orten AW2, AW2, F. 13, N 
early ER, R, L, Y omit 01 , Ul , M, 11 . 13, T 
e ither El, Y, THV, EA other U H1, UH3, THV, ER 
empty EH2, EH3, M, P. T, Y 
end EH2, EH3, N, D p P, El . Y 
exaol EH2, EH3, G, PAO, Z, AE2, EH3, K. T package P, AE 1, EH3, K, 11. 0 , J 

paper P,A1 , Y, P, ER 
F EH 1, EH2, F part P, AH1, R, T 
fac1 F. AE2. EH3, K. T person P, ER, S, UH1, N 
fault F, AW, L. T phone F, 01. U1, N 
fina l F, AH2 , Y, N, UH3, L 
first F, ER, R, S, T a K, Yl, IU, U1 , Ui 
lollow F, AH1, AW2, L, 01, U1 qual ify K, W, AW1, L, 11 , F, AHl , EH3, Y 

quantrty t<, W, AH1 , N, T, 13, T. Y 
G D, J, E1 , Y question K,W, EH1 , EH3, S, T,CH, UH3, N 
game G,A2, AY, Y, M quick K, W, 11, 13, K 
good G, 001 , 001 , D quiet K, W, AH1, EH3, AY, 12, T 
great G, R, A2., Y, T 
ground G, R, AH1 , UH3, W, ND R AH1, UH2. ER 
grow G, R, 01 , U1 raise A,A1,AY, Y, Z 

reach A, E1 , Y, T, CH 
H A1, AY, Y, T , CH ready R, EH1 , EH3, D, Y 
hand H, AE1, EH3, N, D remain R, E1 , M, A1, AY, Y, N 
have H, AE1, EH3, V resistor A, E1. Z. 11 , S, T, ER 
hear H, AY, 13, A 
heavy H. EH1, V, Y s EH1, EH2, S 
high H, AHl , EH3, Y safe S, Al, AY, Y, F 

sale S. Al, A2. AY, UH3, L 
AH1 , EH3, 13, Y schedule S, K, EH1, EH3. D. J. JU. U1. L 

Important 11, 13, M, P, 02, 02, R, T, EH3, N, T scrap S, K, R,AE1 , EH3, P 
inc lude 11 , 13, N. K, L, IU, U1 . U1, D sec lion S, EH1 , EH3, K,SH, UH3, N 
inform 11 , 13, N, F, 02, 02, R, M 
insert i1, N. S, R, R, T T T, E1 , AY, Y 
instead 11, 13, N. S, T, EH1, EH3. D talk T,AW.K 

technical T. EH 1. EH3, K. N. 13, K. UH3, L 
J D. J, EH3, A1, AY, Y terminal T, ER, M, EH3, N, UH2, L 
job D. J, AH1 , UH3, B think TH, 11. 13, NG, K 
join D, J, 01 , UH3, 13, AY, N time T, AH1 , EH3, Y, M 
joy D, J, 01 , UH3, 13, AY 
judge D. J, UH1 , UH2, D, J u Y1 , IU, U1, U1 
jump 0 , J, UH1 , UH2, M, P under UH2, UH2, N, D, ER 

un iform Yl, IU, U1 , N, 13, F, 01 , R, M 
K K, EH3, Al , AY, Y untH UH2, UH2, N, T. 11, 13. L 
keep K. E1 , Y, P up UH1 , UH2, P 
key K. E1. Y urgent R, R, D, J, 13, N, T 
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T11ble 2 co11tim111d: 

Word Phonemes Word 

us UH1 , UH2, S when 
use Yl , IU, U1, Ul, Z where 

which 
v V, E1, AY, Y while 
vacant V, Ai , Y, K, EJ-i3, N.T wt11skey 
valid V, AE1, UH3, L, 11, D wnlle 
value V, AEl, EH3, L, Y1 , JU , U1 who 
endor V, EHi, EH3, N, 0 , ER wlll 

vent V, EH1 , EH3, N,T window 
verily V, EH1, R. 13, F, AH1 , EH3, Y winter 
very V, EH1 , R, Y wlre 
via V, El , AY, UH2, UH3 with 
victor V. 11. 13, K, T, ER withdraw 
voice V. 01 , UH3. 13. AY. S without 
void V. 01 . UH3. 13. AY. D word 
volt V, 02, 02, L, T work 
volume V, AH1, UH3, L. Y1 , IU, U1 , M wrong 

w D. UH1 , B. UH3. L, Yl . IU. U1 x 
wage W, A1, AY, Y, D. J X·ray 
wall W, Al, AY, Y, T 
want W, AH1 , UH3,. N, T y 
was W, UH1 , UH3, Z Yankee 
wash W.AW. SH yard 
water W, AH1, UH3, T. ER year 
wall W, AH1, UH3, T yel low 
wave W, Al , AY , Y, V yes 
we W, E1 , Y yesterday 
weapon W, EH2, EH2. P, UH1. N yet 
Wednesday W, EH1 , N, Z, D, Al , 13, Y your 
week W,E1 , Y, K 
weigh W, A2 , A2 , Y z 
went W, EH1 . EH3. N. T zap 
wesl W, EH1 , EH3. S, T 
wet W, EHi , EH3, T 
what W, UH3, UHl , T 
wheel W, Et , Y, L 

Speaking in Phonemes 
Table 1 lists the 64 basic phonemes 

of the English language. At first 
glance, it appears complicated, but it 
is easy to understand and use. Take 
the word "call ," for example. It is 
made up of three distinct phonemes, 
as follows (expressed in Votrax nota­
ti on): 

K, AW, L 

which correspond to the hexadecimal 
codes: 

19 30 18 

Similarly , the word "disk" is broken 
into the phonemes: 

D, 11, S, K 

which correspond to the hexadecimal 
codes: 

zero 
zone 
zulu 

1E OB 1F 19 

See reference 3 for more details on 
this process. 

Causing the synthesizer to speak 
either of these words is done simply 
by sending the hexadecimal codes se­
quentially to it. This is most easily 
done through a parallel 1/0 port 
under control of a program written in 
BASIC. Typically, if the synthesizer 
were connected to port 0 on your 
computer, the routi ne for saying 
"call" would be coded as follows: 

100 DATA 25, 61, 24 :REM 
Decimal Phoneme codes for 
"call'' 

110 FOR A =l TO 3 : READ P(A ) 
:NEXT A 

130 FOR A =l TO 3 
140 OLIT o,P(A ) :REM Latch 

Phoneme code into SC-01 
150 IF INP(O)= O THEN GOTO 
150 :REM Continue if A I R not busy 

Phonemes 

W, EHi , EH3, N 
W, EH3, A2 , EH3, R 
W, 11 , 13, T, CH 
W, AHi , EH3, 11 , UH3. L 
W, 11 , 13, S, K, AY, Y 
W, UH3, AH2. Y. T 
H, IU , U1. U1 
W, 11. 13, L 
W, 11, N, D, 01 , U1 
W, 11. 13, N, T. ER 
W, AHl. EH3, AY, R 
W. 11, 13, TH 
W, 11 , 13, TH , D, R. AW 
W, 11 , 13, TH UH2, AH2, U1 , T 
W, ER, R, D 
W. ER. R. K 
R, AW, NG 

EH1 , EH2, K. PAO, S 
EH1 , EH2, K, PAO. S, R, Al , 13, Y 

W, AH1, EH3, 13, Y 
Y1 , AE1 , EH3, NG, K, E1 , Y 
Y1 , AH1, R, D 
Y1, AY , 13, A 
Y1. EHl. EH3, L, 01, U1 
Y1 , EH3. EHi , S 
Yi , EH3 , EHi , S, T. ER, 0 , Al , 13, Y 
Y1 , EHi , EH3, T 
Y, 02. 02. R 

Z, E1, Y 
Z, AEl, EH3, P 
Z. AY. 11 , R. 01, U1 
Z. 0 1. U1. N 
Z, IU, Ul , L, IU, U1 

160 NEXT A 
170 OlIT 0,63 :REM Send STOP 

code to SC-01 
180 END 

Essentially any word or series of 
words can be spoken using this 
method. It isn't necessary for you to 
acquire special knowledge about 
word sounds to use a phonetic speech 
synthesizer, because many lists of 
word and phoneme equivalents are 
available. Table 2 is a list of some 
common words, A more extensive li st 
is in preparation. 

Easy Interfacing 
What could be easier than pretend­

ing that the Sweet Ta Iker speech syn­
thesizer is a parallel-interfaced 
printer? It just so happens that many 
computers already have a parallel 
output port in the form of a 
Centronics-compatible parallel 
printer port. This connection is avail-
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Number Type +5V GND -12V + 12V 

IC1 COM5016 2 11 9 

IC:2 COM2017 1 3 2 
IC3 CD4049 1 8 
IC4 MC1489 14 7 
IC5 MC1488 7 14 

f/$·2.12 COIVIYECTOR IC 4 

1De-2sl 
MCUB9 

3 
I i I 

6 

: I 
1 3 

�I�~� IC5 
+5V 

L __ J MC14S8 
IC 2 SWEEr rAllffR 

�4 �.�7�~� COM2017 CONNcCr/ONS 
H P I CAL UART 
FOFI 8 25 20 

"PHONE ME RECEIVED" 
.--.. JPS 

so SI JI 
CODE WORD MS8 26 

BOl ROI 
12 

PO 

.--, JP7 27 
802 RD2 ll Pl 

,-·, JP6 28 
BDl RD3 

10 
P2 

,.-, JPS 29 
BD4 R04 

9 
P3 

... , JP4 30 
805 R05 Jl P4 

.--. JP.> 31 
806 RD6 P5 

• • • , JP2 32 
807 RD7 

6 

lSB •• -, JP l 33 
808 RDB 

5 

+SV IC2 
34 D5 23 

A/R cs !I 
+5V 

35 
NP 

�4 �. �7�~� 37 DAV 
19 v STB +5V NB2 TV Pl CAL I l'OR 4 8-!llT DATA 38 I C3 lOOK 

8 NO PARITY NB! CD4049 I 

STR l STOP BIT 35 lN914 I 
4 

RA 
TSS I 

21 XR I 
DATA- S RB �~�- ! 
RATE- ROE lO.Oll'F I SHECT SWJ 6 R™ill SWITCHES RC 

SW4 7 
RD 

FR J 

ICI IC! 
GNO 

COM5016 I DATA ·RATE GENERATOR I 

Figure 6: Schematic diagram of a serial 110 interface for the Sweet Talker borrrd. to be used in place of parallel /JO . Tl1e serial com­
munirntion protocol is RS-232C. 

able on all Radio Shack TRS-80 
Model ill and expanded Model I com­
puter systems, as well as many 
others. By connecting the Sweet 
Talker board as shown in figure 51 it 
is possible to fool the computer into 
thinking that the Sweet Talker is a 
printer, whereupon we can use 
LPRINT statements to drive it. The 
same machine-language routine in the 
BASIC interpreter that normaUy 
transfers ASCII (American Standard 
Code for Information Interchange) 
character strings to the printer will 
also work wit:h the speech synthe­
sizer. 

48 S<pt<mb.r 19l!l © BYIE Pubbcatioru lnc 

A BASIC LPRI T statement will 
transmit any ASCII characters be­
tween the double quotes (except the 
quotation marks themselves and per­
hap a few control codes) whether 
they spell out something humanly 
coherent or not. As table 1 illustrates, 
all of the phonemes correspond to 
ASCII characters which produce the 
equivalent 6-bit code (the lowercase 
letters "a" through "z" correspond to 
hexadecimal codes 21 through 3A). It 
is possibJe, therefore, to type an " @'' 
for the EH3 phoneme (hexadecimal 
code 00) or a ">"for PAl (hexadeci­
mal code 3E). Using thls technique, 

the program statement for saying 
"call " would be: 

100 LPRINT ·•y = X" 

It's a good idea to add a stop pho­
neme (corresponding to ASCn "7") 
after the end of the word to cancel the 
last phoneme. The line then becomes: 

100 LPRINT ''Y=X ";"7"; 

The Sweet Talker speech synthe­
sizer attaches to and handshakes with 
the computer in the same manner as a 
printer would. The A I R output is 
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connected to the Busy input, and the 
Unit Select line is grounded to simu­

late printer attachment. The Sweet 
Talker's Enable input should also be 
grounded. The computer's LPRINT 
driver routine sends one character to 
the "printer" (speech synthesizer) and 
then checks the Busy line before send­
ing another. When the Busy line is 
high again, the next character (pho­
neme) is sent. 

The only area for concern is the 
pulse width of the data strobe (at­
tached to Jl pin 21 with jumper JPl 
installed), as I previously mentioned. 
lf it is less than 100 µs, a type-74121 
monostable multivibrator should be 
added as indicated in figure S. If you 
are unsure of the duration, add the 
circuit anyway. 

Once the interface is attached, a 
simple program can be used to test 
phoneme combinations. For example, 
sending "S .. 1 LI@ .. KY" will ca use the 
unit to say " automatic," and 
"Y2M*KIMB677" will make it say 
"continue." A simple test program re­
quires only three lines: 

100 INPUT A$ 
110 LPRINT A$;"7"; 
120 GOTO 100 

Using a Serial Interface 
Your computer might not have a 

parallel printer port, but a serial one 
instead. While the interface is more 
complicated, you can also use 

These items are available from: 
The MicroMfnt Inc 
917 Midway 
Woodmere NY 11598 
Telephone: 
(800) 645-3479 (for orders) 
(516) 374-6793 (for technical infor­
mation) 

Votra.x SC-01 Speech Syn the.sizer C/lip 
(single integrated circuit) . . , . . . . $70 

(5 or more, price each) . .. , ...... $55 

Sweet Talker Phonetic Speech Syn­
the.sher. parallel-port version. Includes 
SC-01 integrated drcuit, data sheet, 
and J.1Ser1s mamial. 

Assembled and tested . ........ $139 

Sweet Talker PhoneHc Speech Syn-

SO S<p1A!mbu 19111 @ BYTI:: Publications Inc 

LPRINT statements to drive the addi­
tional circuitry shown in figure 6. 
This circuit is a full-duple.x RS-232C 
serial interface which i.s capable of re­
ceiving a phoneme transmitted serial­
ly from the computer, converting it 
back to parallel form, and strobing it 
into the SC-01. 

The timing reJationships between 
the interface and the computer be­
come slightly more complex. When­
ever a phoneme is loaded into the 
SC-01, the AIR line drops and the 
RS-232C Data Terminal Ready signal 
goes low. After the phoneme has con­
cluded, the UART (universal asyn­
chronous receiver/transmJtter) trans­
mits a jumper-selected character (op­
tionally preset on UART pins 26 
through 33) and raises the Data Ter­
minal Ready line again. Proper tim­
ing from the host computer can be ac­
complished either by sending suc­
cessive characters only in response to 
the "phoneme-concluded" code or by 
monitoring the state of the Data Ter­
minal Ready line. 

The communication rate between 
the host and the synthesizer is switch­
selectable from SO to 19,200 bps using 
the COM5016 data-rate generator as 
shown. Communication is hard-wire 
selected or 8-bit data words, no pari­
ty bit, and 1 stop bit. A more in­
depth discussi n of the data-rate gen­
erator and UART was given in one of 
my previous Circuit Cellar articles 
("110 Expansion for the TRS-80, Part 

tlleslzer, Apple II plug-compatible ver­
sion. Includes SC--01 integrated circuit, 
data sheet, and user's manual. 
(separate power supply not required) 

Assembll!d and tested, . , .. , , , .$149 

MicroMint 3-voltage power supply 
(size �2�~� by 4'/z inches) 

Provides: + 5 V, 300 mA 
+12 V. 50 mA 
-12 V, 50 mA 

(-12 V not required by Sweet Talker) 

Assembled and tested ....... ... $35 

All printed circuit boards are solder­
masked and silk-screened. Please in­
clude $2 for shipping and handling on 
any order. New York residents please 
include 7% sales tax. 

2: Seria] Ports," June 1980 BYTE, 
page 42). 

In Conclusion 
What can you do with a computer­

controlled speech synthesizer? I'm 
sure you have a few ideas. In any 
case, the benefits of electronic speech 
synthesis will surely propagate as 
more people learn how to use it. 

Next Month: 
A discussion of EPROM program­

ming and the design of an intelligent 
EPROM programmer. • 
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'tQver 15,000 items ii;i inventory could be 
a n1ghttn.are. But it's not 'cause lllY 
Challenger cotnputer vvorks 

like a drealll!' 
" My fastener business is 

growing rapidly. I have over 
800 customers ut il izing my 
15,000 inventory items daily. 
Keeping track of inventory, 
orders, and receivables at 
this volume level could be 
a nightmare. But it 's not 
'cause my Chall enger com­
puter works like a dream. 
Te rr ific , Ohio Scienti fic! " 

Richard Nolan. Pres ident . 
Aerospace Nylok Corp., 
Hawthorn e. New Jersey 

' 'Wi th our Chall enger computer we've developed 
sophi st icated real estate programs and information 

files that give our customers and our sales 
assoc iates that extra edge in fast, accurate real 

estate market informat ion analysis and forecasting. 
We now have a strong managerial accounting and 

market information system as well as word process· 
ing at an affordable cost. Terrific, Oh io Sc ientific! " 

Charles Smirh , Jr. , Presiden t. Mon/ague, Miller & Co., Realtor 
Charlottesville, Virg inia 

OHIO SCIENTIFIC HARD DISK BASED 
MICROCOMPUTERS START AT LESS THAN $10,000 

AND ARE SOLD BY MORE THAN 400 DEALERS 
NATIONWIDE. FOR THE ONE NEAREST YOU, 

CALL 1·800·321·6850 TOLL FREE. 

Ohio Scientific was first to add Winchester 
hard disk drives to microcomputers. This 

advanced technology allows low cost 
microcomputers to store over 100 times 

as much information on line as they 
could before. 

" I'm a fuel oil jobber, 
and I can 't be lieve how 
rel iable my Challenger 
has been, w ith all i t 
has to keep track of. 
But , it 's been doing it 
for two years now, and 
that's terrific , Ohio 
Scient ific, " 

Wade Carlson, 
Vice Pres ident , 
Wally Carlson & Son s, 
Lindstrom, Minneso la 

a Company 
1333 SOUTH CH ILLI COTH E ROAD 
AURORA, OH 44202 • [216) 831 -5600 
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