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HOME COMPUTER

exas Instruments’
Tom M:aé“i“'.g W e:m:::wf;

Imagine the idea of going to your local computer store or
electronics shop and purchasing a box that contains a com-
puter. One which the salesman tells you doesn't require any
special knowledge or sophisticated housing or even the re-
guirement that you own a soldering iren,

Sound impossible? Mu%l::e three years ago or even as re-

cent as late 77 or early "78, the idea of buying a computer
like an appliance was mare than most computerists could

possibly comprehend. The fime has now come for that fo

happen, with the introduction of the long-awaited computer
from Texas Instruments, the Tl 99/4,

The tiny camputer Is housed in an eye-pleasing case that
contains the keyboard, a slot for the special ROM program
packages and a cassette interface. The rest of the system |s
made up of a 13-inch color monltor designed specifically for
the 99/4 systemn, not ust a modified television set.

The basic systern also includes built-in, full floating point
13-digit expanded BASIC which meets current ANSI standards,
An equation calculator is also part of the system soltware.

When the packing box is first opened, the new owner Is
immediately exposed to three important documents designed
to enhance the use of the system,

The first document is a “read me first,”" written and illus-
trated In such a manner to make setting up the computer as
goof proof as possible.

MNext is found a book prepared by Bob Albrecht te help the
novice computer user, Beginners Guide to BASIC. This
book, like all Albrecht books, begins at the start of what you
need to know and carries you on through the fascinating
world of BASIC programming,

To round out the basic literature included with the
machine is the "User's Reference Guide,” which contains
further advanced details on the Tl BASIC, plus information
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Answer to

ful Magic Macr

on servicing and warranty — or answers to all those ques-
tions vou didn't know to ask but need to.

Tl has provided a tfremendous amaount of useful documen-
tation with the basic machine, but they have not stopped
there. Working with Herbert Peckham and McGraw-Hill, a
more advanced BASIC programming book has been pre-
pared. It will be avallable later this year.

INSIDE THE 99/4

The insides of the 99/4 are probably the most exciting
aspect of the machine. Based around the powerful 9%0
MPU, the system has available 16K of user accessible RAM
and 26K ROM in the basic system.

The 99/4 is currently the anly unit on the market that is fully
shielded to prevent radiation. Also, to provide the clarity in the
video display and fo avoid possible FCC restrictions, Tl elected
ta make the display monitor part of the total package.

The real secret of the system lies in the solid state software
madules, These paks enhance the basic ROM and RAM that
are inherent to the system by providing expansion up to 72K,
and also serving as the container for hlgl?dlwﬂ programs.

Another built-in function aof the tiny system supplies music
and sound effects. They are generated by the handling of the
autput of the system. This of course means that some excifing
garnes or applications can be created by the user, or supplied
by Tl on the software modules that bring the screen to life.

Speaking of bringing the screen to life, the system pro-
vides 16-calor graphics capability, which gives the illusion of
covering the entire gray scale and color spectrum. Due to the
engineering that went into the graphics of the systemn, and
the use of interrupts and DMA type processing, several
functions appear to take place at the same time. Conseguently,
it is not unusual o hear the machine playing music and see
several animated characters on the screen at the same fime.
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MORE ON THE SOFTWARE

Texas Instruments has developed a method of distributing
consurmner-ariented software on salld state modules, That is

software designed to be used by anyone with or without an.

understanding ef computers,
- ——

It is not unusual
to hear the machine playing
music and see several
animated characters on the
screen at the same time.

am e —_

Each module was designed after careful research into the
game or working application to ensure that the computer
would correctly handle user response and in all cases give
the correct answers or perform the next function, Each
madule contains anywhere from one to several ROM chips
that have been microprogrammed with the given application.

The solid state madules are not designed to be programmed
by the user but are to provide them with high quality reliable
software, The modules are planned to sell in the $20 to $70
price range, depending upan the application. Teo aid dealers
who want to carry the system, Tl offers a phone assistance
service at (214) 234-0692.

According to company officials, the solid state approach
was faken to glve users value and reliability for their program
purchases, Currently 15 modules are available from Tl on
applications ranging from football to statistics, with more
planned for release early in 1980

AUGUST 1979

Because the Tl 99/4 is designed not only to fit the aver-
age man's pockethook — selling In the $1,000 range — but
also provide computer power to non-computer people, Tl
teamed with one of the major game companies so all mem-
bers of the family could use it. Milton Bradley has gone ta
great lengths to provide high level support for the machine in
the form of games.

The games from Milton Bradley are adaptations of their
famous tried and frue board games of: YAHTZEE, HANG-
MAN, and CONNECT FOUR. They have also added a new
game called ZEROZAP, which would never work well on a
board but is exciting on a computer.

All the Miltan Eraglw games take advantage of the graphics
and sound abilities of the 99/4 and as a result that spirit of
excitement s further increased while playing the games.

Although Milton Bradley is only planning ta market these
garmes for the next several manths, they are ready to release
other exciting modules as the machine finds its way info the
family circle.

Milton Bradley and Texas Instruments both view the 99/4
as the obvious extension of man's Instinet to find new and
different ways of entertainment. Because of this, bath com-
panies have and are expending a great deal of effort into the
research needed to design popular software modules.

MORE ON THE HORIZON

There Is even more to the 99/4 than high resolution
graphics and exciting software packages. There Is a voice.
With TI's experience In the realm of speech synthesis, evi-
dence Speak and Spell, it was only natural that their entry to
the home computer market would have this ability,

This talking ability is based on the tone generation ability
of the basic machine, plus the use of an add-on synthesizer
that will have plug-in vocabulary modules, The idea Is fo
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carry the human engineering of the system to the nth degree.
Lsing the speech function of the system, a user can write a
program that will nol only display a question but ask it at the
same time, eliciting both a visual and verbal response,

The possibilities based around these functions alone are
endless and could quite conceivably open up a market for
enterprising entrepreneurs who wish fo service some sector
of the handicapped populace.

To round out the system, Tl is also planning a later intro-
duction of an RS232 adaptor, disks and a printer. The
remote control paddles are available now as system optiens.

MAKING IT WORK

The Tl 99/4 has to be one of the most simplistic com-
puters ever invented. All the user does is furn it on, insert a
software module and tap a key on the keyboard. The ma-
chine responds with quick visual displays, or with music. In a
few months vaice will be added.

The user is led through every funclion that is available,
bath in the running application, and alse through the sup-
plied system documentation and module documents,

What makes the Tl 99/4 really unigue is that it was de-
signed for functional purposes by some of the world's best
electranic engineers, then designed for human operation by
everyday folks.[]

Table 1. TI-99/4 Specifications

DISPLAY

13" Color monitor
16 Colors

5' Video/sound cable

CONSOLE

CPU: 9900 Family, 16-bit microprocessor, plus 256-
byte scratchpad RAM,

Memonry: Total combined memory capacity: 72K bytes.
Internal ROM memary supplied: 256K bytes. External
ROM memon: (Solid State Software™ Command
Modules) Up fo 30K bytes each. RAM memaory sup-
plied: 16K bytes,

Kevboard: 40-key staggered Qwerty, full travel. Ower-
lay for second functions.

Sound: 5 octaves, 3 simultaneous tones plus nolse
generator. Fram 110 Hz to beyond 40,000 He.

Power: 110V, 60Hz, 20W. Wall mounted console
transfarmer, UL listed 8" power cord.

1/0: Composite video and audio cutput for monitor,
Interface for up to 2 audio cassettes. 44d-pin peripheral
connector — up fo 3 peripherals attached to system,
Systemn memory and address: signals available at peri-
pheral connector, Mini-earphone jack, Remote control
Interface.

Built-in Software: 14K byte BASIC Interpreter. Inter-
nal Graphies Language inferpreter, not user accessible.
Equation calculator. Internal 4.4K byte monitor, not
user accessible.

Size: 259 x 381 x 7 1em (102 % 150x2.51n))
Weight: Less than 2.3 kg. (5 |bs.)

CONSOLE TECHNOLOGY (Detail Description)

CPU Chip (NMOS): TMS59900 16-bit microprocessor,
Minlcomputer instruction set Including hardware multiply
and divide. Architecture with 16 general registers. Can
address up to 64K bytes of memary. 4 interrupt lines.

Video Display Processor Chip (NMOS): Controls
display memory and generates composite video signal.
24 lines of 32 characiers with 8x8 dot resolution. Pro- |
vides sixteen colors: white, gray, magenta, light vellow,
ellow, light red, medium red, dark red, cvan, light blue,
%Iue. light green, medium green, dark green, black,
transparent, Provides 32 sels of 8 characters each with
different foreground/background colors, Addresses up
to 16K bytes of RAM for CPU or display.
Sound Controller Chip (EEL): 3 voices with 5 octave
musical resolution. 15 bit programmable noise source.
100 mW audio drive with 30 db control in 2db steps,
Solid State Software Command Modules. Up 1o
JOK bytes PMOS ROM. Up to 8K bytes NMOS ROM,
Simple plug-in module.

PERIPHERALS

Remote Controls: 2 controllers. Cable: twin cable
with single conneclor, 4’ long, 8 direction contral —
up, dawn, left, right and diagonals, Fire butten, Con- |
trals designed for use with either hand.
Solid State Speech™ Synthesizer. Uses Speak 'N
Spell™ technology. Approx, 250 wards in unit. Plug-in
vocabulany expansion. Hundreds of words can be added.
Interfaces via 1/O port.
RS-232 Interface: Provides inferface to RS-232 type
computer peripherals such as printer, plotters, digitizers,
D/A converters, terminals, and data tablets. Dual por,
twa standard DB-25 connectors.
Recorder Interface: 1 or 2 standard audic cassette
units (nof included) interface through a cassette infer- |
face. Cable: twin cable with single connector, 2" long.
Each record recorded twice for 600 baud effective re-
carding rate. Checksum added to end of each double re-
corded record. Operator interaction fully prompted. Pro-
* vides mass non-volatile program/data memony storage,

Three Month Limited Warranty: On Tl consale,
monitar and Command Medule hardware.

|
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'Staﬁup initializes the necessary constants and rea
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~ One of the many necessary pieces of software for a tom-
putlng system Is the memory test. This software, along with
~ other diagnostics, provides the means of Incatmg a faulfy_--

component within-the computer system.

- Memory problems may manifest themselves in many ways |

An addressing error may go unnoticed for an extended pe

lod of time, and when it finally makes itself known, may be "
_interpreted as a software bug. A random bit dropped or add- -
- ed may produce the same results, or produce a program that -
- crashes for no apparent reason. These problems may go un-
“noticed or lived with until too late, when a valuable data file is
| -accidentally destroygd or parﬂally nvenuriﬂen |

 Program flow can be seen in 1he ﬂuwcharf {Fi iufe 1).

range of memory to-be.placed under test {steps 1-4). Step 5

- _presets the memory under test to zero. Step 6 is performed
- for-each location tested and allows the program to be Inter- .
- rupted so the operator-may regaln cnntrnl
:out having to do a restart. -

fhe system with-

Step 7 ualldates that the focation under test is still zero, a

N ':failure here would indicate an addressing problem. If an error
- Is -encountered, the error reporting’ submuﬂne is called and

the. necessary

information . is given to.the operaior .(AD-
DRESS CONTENTS and what the location SHOULD BE}.

~ 'Steps 911 perform a walking bit on test, again all errors are |
. - reported as they occur. The remainder of |
| “-fnrrned in a simtilar manner_ . steps 13 16, 17- 19 and 20-23.

e tests. are per-

. GHRRENT
" LDC

INITIALIZE
CONSTANTS

for the TMS9900

3y Tom Morris

~_message is -
time during the test-errors have been encountered. This fea-"

fure was added to allow a terminal fo be taken off-line, and at -

a later time returned to on-line. This procedure may be used’
to save paper and still know if any errors occurred during the
~ test sequence. - -
‘The object portion of Llstmg 1 was Inaded andf executed",

in the

B A ain a bluck of. memory

2 | PERFORM
| | WALKING $17

SETPASS &
RROR-COUNT

i E
T RO
Kyt iy
i.-:h-\..-'- An .

1 1 smeserentRe | - -
" RANGE OF

- MEMORY - -
TO ZERO'

SOFTWE DEVELOPMENT

When a[l nf the specified memory has been: tested the:

message ‘END OF PASS XXXX" is printed on the consqle:
signifying the end of a successful test If, appended. to this
TOTAL ERRORS. = .YYYY’ then at some

be_?inning at location #5000 (# indicates HEX),

he first request is to enter the start and end address of the-'_
to be placed under test. The program then cycles
through all of the tests and announces a pasa completion

memory

(Lisﬂng 2).

In my system, the mernory from #6000 to #7FFF can be-
write protected, this feature was used to test the mémary _?.

diagnostic.

Ltnes 6:17 of Listing 2 show the type of error reporting
used, as the mema is occasionally placed in a prntemed

state. Finally a "BREAK’ is issued to regain program control. :

is tested. This time the termlnal is ..

taken off-line for an extended period of time. When it is finalls)
returned fo an on-line state, it can be seen that 604 passes '
without an error have been made.
~ This program, while being compact, provides a thurnugh
workout of the memory under test and should provide enough -
clues to pmpmnt the more common memory problerns

" REPORT END

TLTTI#: . | OF PASS TET{!L
ON TEST ERRDRE.(F

.- . NEEDED

PERFORM |
ALTERNATING 2
: ONES TEST

(2 TIMES)

1
(m)

Flgure 1 Flwchart
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