CT-1024 Terminal SystemKit (TV Typewiter I1)

The CT-1024 Terminal Systemkit is a | ow cost al phanuneric character
generator designed to simultaneously display sixteen lines of 32 characters/line on
a standard video nonitor or slightly nodified television set. Together with its | ow
cost options it may be used to sinply display nessages and data on a TV screen, to
conmuni cate with either local or renmpte computer systens, such as the SWPC 6800
Conputer Systemor to store and recover data froman audi o cassette tape recorder
just to nmention a few

The term nal systemis an upper case only, ASCI| device. It is not conpatible
with | BM EBCDI C coded systens or the older 5 | evel Baudot coded Tel etypes. Although
we may have a Baudot code converter for the termnal systemin the near future, one
is not available at the tine of this witing. Wth the exception of the 2513
character generator, the UART chip on the serial interface option and the 2102
static, random access nenories, the entire systemis constructed using | ow cost,
easy to get TTL integrated circuits.

The six 2102 menories give the systemthe capability of storing 1024
characters. 512 of these are being displayed on the screen while the other 512 are
stored and may be accessed and di splayed just by flipping a switch

The CT-1024 termi nal system does not have scrolling. Wen you get to the |ast
character position of the bottomline it will return to the first character
position of the first line (home-up position) on either the sane page or opposite
page, switch sel ectable.

The term nal system does have both hardware and software carriage return/
line feed. If you are entering data thru either the keyboard or interface board and
reach the end of a line, the termnal will do a self-generated carriage return/line
feed (home-up if on the last line) to prevent the loss of data. In addition to this
you may at any time generate a carriage return or line feed by entering a Control M
or Control J respectively, fromeither the keyboard or froma conputer thru an
interface board.

Both erase to end-of-line (EOL) and erase to end-of-frame (EOF) features have
been incorporated into the termnal system Since these erase functions al ways
start fromthe cursor location, a home-up function has been provided as well. Each
is enabled thru a separate pushbutton switch unless the CT-CA computer controlled
cursor option is used in which case either user selected control characters from
t he keyboard or pushbutton sw tches may be used.

The actual display device for the term nal system nmay be an unnodified video
nmoni tor or slightly nodified television set. Although specific instructions are
supplied for nodi fying a small screened Mdtorola set, alnpst any set nay be used.
Be sure to use one that does not have a "hot" chassis, otherwi se you will need an
i solation transforner. The suggested nodification to the television set even
includes a switch to allow one to select fromtermnal or normal television
reception.
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The circuitry on the term nal systemrequires a 60 Hz power |ine frequency
and the U. S. standard 525 line television set. The termnal circuitry has been
desi gned for sixteen lines of 32 characters/line and changing this figure for
either nore or less would entail conplete redesign and is thus not recommended. The
systemis not adaptable to being feed fromexternal sync sources which elininates
its use in superinmposed video titling applications.

The following is a list of each of the itenms available for the term na
systemalong with a brief description of each

CT-1024 Terninal SystemKit

This kit includes the 9 1/2" x 12" doubl ed sided, plated-thru hole main
board, the 3" x 7" doubl ed sided, plated-thru hole menory board, plus all of the
conponents that go on the two. There are connector provisions for a positive |ogic,
positive or negative keypress strobe, ASCI| keyboard such as one of our KBD options
or anot her conpatible keyboard if you wi sh. There are connector positions for
ei ther the CT-M manual cursor board or CT-CA computer controlled cursor board.
There is also a connector position for either the CT-S serial interface (UART)
option or the CT-L parallel interface option. There is al so one connector position
where the CT-E screen read option nay be inserted. Power requirements for the
entire system including interfaces are +5 VDC, +5% @.25A, -5 VDC @0 Ma and -12
VDC @0 Ma. which are generated by the CT-P power supply option

The main and menory boards do the storing and di spl aying of the al phanuneric
data but to actually get data into the terminal's display you nust use either a
keyboard and/or in data conmunications applications one of the two interface
options.

KBD- 2 Keyboard Opti on

The KBD-2 Keyboard kit is a 53 key upper case only ASCI| keyboard incl uding
swi tch debounci ng and encoder circuitry. The "keypress" strobe is a "low' true
out put while the seven parallel, TTL conpatible data inputs are "high" true lines,
fully conmpatible with the CT-1024 Term nal System The keyboard is constructed on a
10 3/4" x 5 1/2" fiberglass circuit board and has "4 full typewiter travel, gold
pl ated contact keyswi tches with double shot nol ded keytops. The keys include the
standard al phanuneric set plus ! " #$ &' () =-; +: * , . [ ? Jleft arrow,
right arrow, up arrow, spacebar, shift, control, escape, cancel, |inefeed, carriage
return and four user defined switches.

KBD- 3 Keyboard Option Kit

The KBD-3 Keyboard kit is simlar to the KBD-2 kit except that is junper
progranmmabl e for upper only or upper/|lower case generation, has N key | ockout and
two key rollover, and it's user defined keys are easily inplenented for additiona
ASCI | outputs. It has 53 keys which include two user defined keys and a REPEAT key.
An ERASE key takes the place of the CANCEL key on the KBD-2. Both the ERASE and
REPEAT keys generate no code and may be used as user defined switches if desired.




The KBD- 3 Keyboard is recomended for CT-1024 Terminal System applications
i nvol vi ng conmputer use. Many conputer systens require the use of specific ASCl
codes not already on the keyboard and with the KBD-3, they can be easily
i mpl enented with the user defined keys and sone PC board patching. Although the
KBD-3 is junper programuable for upper case only or upper/|lower case operation the
CT-1024 Terminal Systemis an upper case only display. In this case the KBD-3 woul d
be junpered for upper case only operation.

CT-M Manual Cursor Option Kit

The CT-M Manual Cursor Control option is a plug-on board used with the
CT-1024 termnal systemthat provides conplete control for nmanual cursor
positioning. It is attached to the terminal systemby sinply plugging it onto
connectors on the main term nal system board. Note that either the nanual or
conputer controlled cursor boards may be plugged onto the cursor control connectors
on the nain board, but only one board nay be plugged on at a tinme. The function of
the manual cursor board is to allow the operator to increnentally position the
cursor one position up, down, left or right. It also provides hone-up, erase to end
of line (EQL) and erase to end of frame (EOF). The functions are enabl ed by
depressing the appropriate pushbutton switch (7 each which are not being supplied
with the kit).

The circuitry provides the switch debounci ng necessary to prevent nultiple
cursor counting thus insuring the cursor junps only one position each tine a
directional button is depressed. The control switches thensel ves are SPST nornal |y
open pushbutton switches. The entire circuit is built up ona 3 1/6" x 4 1/2"
fiberglass circuit board which is plugged onto the nmain board vertically just
behi nd the nmenory board. Switch connections to the cursor board are provided thru a
ni ne pin connector nounted on the board.

CT-CA Conputer Controlled Cursor Option Kit

The CT-CA Conmputer Controlled Cursor option is a plug-on board used with the
CT-1024 terminal systemthat provides conplete conputer as well as nanual contro
over cursor positioning. The board is attached to the term nal system sinply by
plugging it onto connectors on the main termnal system board. Note that either the
CT-M manual or CT-CA conputer controlled cursor board nmay be plugged onto the
cursor control board connectors on the mmin board, but only one board may be
pl ugged on at a tine. The function of the conputer controlled cursor board is to
all ow the operator to incrementally position the cursor one position up, down, |eft
or right, or do a hone-up, erase to end of line or erase to end of frane using
ei t her manual switches or control characters generated by either the keyboard or a
conputer feeding data to the terminal systemthru one of the interface options. By
using control characters fromthe keyboard, the manual switches may be conpletely
elimnated or you may retain the switches (7 each which are not supplied with the
kit).

The circuitry on the 3 1/2" x 4 i/2" double sided, plated-thru hole circuit
board provides the manual switch debounci ng and control character decoding for the
various cursor novenents. The sel ection of the various control characters and their
chosen functions is left to the user thru programr ng junpers. The board is plugged
onto the main board vertically just behind the menory board. Manual switch
connections to the cursor board are made thru a nine pin connector nounted on the
board just |ike on the CT-M manual cursor board.



The CT-CA conputer controlled cursor option has all of the features the
manual option does plus it allows program (software) or keyboard control over
cursor positioning. Its use is highly recommended in any CT-1024 Term nal System
applications involving the use of a conputer.

CT-S Serial Interface Option Kit

In order for the CT-1024 Terminal Systemto comunicate via a three wire
system a phone line or a magnetic tape data storage system the parallel ASC
data nmust be broken down into sequential one bit at a tine form both when being
transmtted out of the keyboard and when being received by the display system The
CT-S serial interface or UART (Universal Asynchronous Receiver/Transmtter)
provides this conversion fromthe parallel forminto a series of properly tined
one's and zero's including not only the serial data, but the start, stop and parity
bits as well. The reverse is true during the receive node. The baud rate or speed
at which the serial data is transmitted or received, is 110 baud, or if the
optional parts are installed, 110, 150, 300, 600 and 1200 baud. There is a
provision for "echo" OFF (full duplex) where the data is transmtted to the
receiver, but is not put up on the screen until it is "echoed" back by the receiver
and di splayed by the termnal; or "echo" ON (half duplex) where the data is
transmtted and simultaneously put up on the screen and is not "echoed" back by the
receiver.

The i nput/output connections to the interface are RS-232 conpatible and wil|
attach directly to nost couplers and data sets. However, to record on, or playback
frommagnetic tape it will be necessary to have sone kind of FSK encoder/decoder
systemto get the digital data on and off the tape. W will have such a system
available in early 1976.

The RS-232 pin connections include transmtted data, received data, termna
"ready" and ground. There are no provisions for automatic transmt/ receive
switching. Data to be transnitted can either be provided by the termnal's nenory
using the screen read board or the keyboard.

The CT-S Serial Interface option is constructed on a 3 3/8" x 9 1/2" doubl ed
sided plated-thru hole circuit board and i ncludes all conponents to nake the
term nal system operational at 110 baud only. To operate at 110, 150, 300, 600 and
1200 baud you will need to add several other conponents including a crystal and two
TTL 1Cs. We do not sell these conponents either with the kit or separately,
however, there are positions for themon the circuit board.

The CT-S interface board is plugged onto the nain board's interface connector
vertically just behind the cursor and screen read boards. There is roomfor only on
interface board; either the CT-S serial interface option or the CT-L paralle
interface option. Only one nmay be plugged on at a tine.



CT-L Parallel Interface Option Kit

Al t hough there are standards for the exchange of serial data such as the
RS-232 format, there are no such standards for parallel data exchange. This is
unfortunate since it nmakes parallel interfacing difficult when interconnecting
paral | el devices supported by different manufacturers. Although we have tried to
nmake the CT-L parallel interface option as universal as possible, we cannot

guarantee that it will interface to any other parallel device, especially those
supported by anot her manufacturer. W recomend that if at all possible you stay
with serial interfacing unless you are sure there will be no problens or if your

application requires maxi num data transfer speed.

The CT-L parallel interface is conpatible with the SWIPC 6800 M cropr o-
cessor's MP-L parallel interface, but it nay not be used for the Conputer's contro
termnal. The conputer's mni-operating systemwill only work thru a seria
interface. Sone custoners have reported problens interfacing to the Altair 8800's
parallel interface so we recomrend that you stay with the CT-S serial interface on
this system

The CT-L parallel interface option is constructed on a 4" x 9 1/2" double
sided, plated-thru hole circuit board with two separate input/output (1/0
connectors along the top edge of the board.

For high noise immunity, the interface has been provided with Tri-State
outputs, line rejection/noise discrimnators on the strobe |ines, and heavy duty
di ode clanping on all inputs fromthe data buss. For maximumflexibility all data
and strobe lines fromthe 1/0 buss(es) can be selectively inverted by programm ng
junpers on the P.C. card. The keyboard nay be directed to just print data on the
screen, to print the data on the screen and load it on the output buss (half
duplex), or just load it on the output buss (full duplex). This is especially nice
when you want to have all typed infornation echoed back by a conputer for
verification. The interface's input and output buss |lines can be used separately,
or if selected, may be paralleled for applications where a bi-directional buss
systemis used. To nake interfacing really sinple, the data flow control l|ines can
be either strobed or operated in a demand/response handshake node, here again
sel ect abl e.

The CT-L parallel interface board is plugged onto the nmain board's interface
connector vertically just behind the cursor and screen read boards. There is room
for only one interface board, either the CT-L parallel interface option or the CT-S
serial interface option. Only one may be plugged on at a tine.

CT-E Screen Read Option Kit

If you ever need to use your CT-1024 termi nal systemin a situation where you
need to get edited information that has been typed onto the screen transmitted out
of the term nal and into another device, you will probably want to use the screen
read board. The screen read when activated starts accessing information in the
screen's cursor |ocation and continues reading, transmtting the data out either
the CT-S serial interface option or CT-L parallel interface option, advancing the
cursor as it reads, until the READ ONVOFF switch is flipped off or an exclamation
point is read fromthe screen. If when reading, the end of the page is reached it
will continue after executing a hone up on the same or opposite page dependi ng upon
the setting of the "page select” switch on the main termnal board.



The use of the CT-E screen read board in conputer related term nal appli-
cations is nore the exception than the rule. Al nost all conmputer systens operate in
the interactive node where each character is transmtted to the conputer's
instruction buffer as soon as it is keyed in. This includes those systens that do
not process each line until a RETURN is keyed in thus elimnating the need for the
screen read board. For those who insist on using the screen read in this type of
application, there is a problemin that the termnal's nenory does not store
control characters which of course includes the RETURN key. Since npbst systens us
the RETURN for line delimters, not transmtting a RETURN at the end of each screen
read |ine would thoroughly confuse nost conputers. While on the other hand screen
reading one line at a tinme and nanually entering the RETURN does not for nake very
efficient use of the termnal system

The CT-E screen read option is constructed on a 4 1/2" x 3 1/16" double
sided, plated-thru hole circuit board and is plugged onto the main termnal system
board just behind the menory board adjacent the cursor control board. Either the
CT- M manual or CT-CA conputer controlled cursor board nust be used along with the
screen read board for proper screen read operation

CT-P Power Supply Option Kit

The CT-P power supply is the +5 VDC, 5% @.25A, -5 VDC @0 Ma and -12 VDC
@0 Ma power supply designed to drive the CT-1024 ternminal systemincluding all of
its option boards.

The circuit board itself is a 3 3/8" x 2 1/2" single sided circuit board
containing a regul ator transistor which nmust be heatsunk to a netal chassis or
heat si nk (not supplied with the kit). The power supply board itself is fed froma
117 VAC primary power transformer (included with the kit) nounted sonewhere on the
term nal systenmis chassis (not supplied with the kit).

Conput er Application Custoners

Si nce nmost individuals using the CT-1024 Termi nal System for conputer and/or nodem
applications will be using the sane set of options, we have decided to offer the
termnal systemwith the follow ng options for a cost of $275.00 postpaid in the
UsS.:

1 EA CT-1024 Term nal SystemKit

1 EA CT-P Power Supply Option Kit

1 EA KBD- 3 Keyboard Option Kit

1 EA CT-S Serial Interface Option Kit

1 EA CT-CA Conputer Controlled Cursor Option Kit

This is the recormmended package when using the Term nal System for npst
conput er applications which include the SWIPC 6800 Computer System the MTS ALTAIR
8800 and 680, as well as acoustic coupl er/ modem applications. This package does not
i ncl ude the video nonitor or nodified television display, chassis, cover, or 150,
300, 600 or 1200 baud CT-S serial interface option conmponents. W do not sell these
itens.



Ceneral Comments

The unit is sold in kit formonly and cones w thout a chassis or cover which
we do not offer.

Qur instructions have been witten for the individual who has built up
el ectronic projects before, knows how to recogni ze the various conponents, and is
experienced at printed circuit board sol dering. Al though the instructions include
st ep-by-step assenbly details, schematics, wiring diagrans, and a theory of
operation, they have not been witten for the begi nner. The various nodul es wthin
the systemsinmply plug together keeping the wiring to a m ni mum

Assenbly tinme will vary dependi ng upon the nunber of options being assenbl ed
and the experience of the builder however nobst systens can be put together in |ess
than twenty-four hours.

For those readers interested in finding out nore about the circuitry in the
unit, it was printed as a construction article series starting in the February 1975
i ssue of Radi o-El ectronics Magazine (TV Typewiter |1 page 27). If you do not have
a copy of this nmgazine, you can probably find one in your local library. The
CT-1024 (TV Typewiter I1) is totally different fromthe TV Typewiter | printed in
an earlier issue of Radio-Electronics Magazine. The two were designed by different
i ndividuals and their option boards are not interchangeable with one another. W
are no longer supplying any of the parts for this older TV Typewiter 1I.

Since its introduction in February 1975 we have sold many of the CT-1024
term nal systens and have been very happy with its performance and reliability.
However, for those custonmers that have difficulty getting the system working
properly or have it fail after assenbly, we do have repair service available at a
reasonabl e cost.



Sout hwest Techni cal Products Corporation

CT-1024 Term nal System Price List

CT-1024 Term nal systemkit including nmenory but |ess the keyboard and chassi s.
$175.00 ppd in U S
CT-P Term nal Power Supply kit which powers the term nal systemin cluding a
full compl enent of option boards.
$ 15.50 ppd. in U S
KBD- 3 Del uxe Keyboard kit with N key | ockout, 2 key rollover with specia
character progranmability.
$ 49.95 ppd. in U S
CT-S Serial Interface kit with bi-directional RS-232 capability for computers
and nodens.
$ 39.95 ppd. in US
CT-CA Conputer Controlled Cursor kit which gives both manual swi tch and program
(software) control over cursor positioning.
$ 15.50 ppd. in U S

NOTE: Cost of the proceeding five itens when ordered sinultaneously is
$275.00 ppd. in U S.

KBD- 2 Keyboard kit w thout N key |ockout or 2 key rollover and wi thout specia
character progranmability.
$ 39.95 ppd. in US.
CT-L Parallel Interface kit to connect the terminal to a parallel data buss
devi ce.
$ 29.95 ppd. in US.
CT-M Manual Controlled Cursor kit which gives manual switch control over cursor
posi ti oni ng.
$ 11.50 ppd. in US.

Circuit Boards

CT-1024b Main Term nal System and Menory boards (G 10 fiberglass with plated thru
hol es) .

$ 47.50 ppd. in U S

CT-1024c Connector Set for the above board set (sold only when purchased
si mul taneously with CT-1024b).

$ 2.50 ppd. in US.

No ot her Term nal System boards are avail abl e.



