Assenbly Instructions - CT-CA Conputer Cursor Control Board

The CT-CA Conputer Cursor Control Board is a plug-on option used with
the CT-1024 term nal systemthat provides conpl ete manual and/or conputer
control of cursor positioning. It is attached to the term nal system by
sinmply plugging it onto jacks J3 and J4 of the main termnal system Note
that either the annual or conputer controlled cursor boards may be pl ugged
onto the cursor control jacks, J3 and J4, but only one board may be pl ugged
on at a tinme. The function of the manual cursor board is to allow increnenta
positioning of the cursor up, down, left or right. It also provides hone-up,
erase to end of line (EOL) 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 Conputer Cursor Control Board has the sane
functions, but nmay al so be controlled by the computer with ASCI|I contro
characters.

The circuitry provides the switch debounci ng necessary to prevent
nmul tiple cursor counting thus insuring the cursor junps only one position
each tine a directional button is depressed. The control sw tches thensel ves
are SPST nornal |y open pushbutton switches. The debounci ng del ay provided is
100 mlliseconds, but |onger delays can be achi eved by nmaking el ectrolytic
capacitor Cl larger. The entire circuit is built up on a 3 1/16" x 4 1/2"
fiberglass circuit board which is plugged onto the nain board on connector
strips J3 and J4 just behind the menory board. Switch connections to the
cursor board are provided on the nine pin connector attached to its circuit
boar d.

PC Board Assenbly

NOTE: Since all of the holes on the PC board have been plated thru, it
is only necessary to solder the conponents fromthe bottom side of the board.
The plating provides the electrical connection fromthe "BOTTOM' to the "TOP"
foil of each hole. It is important that none of the connections he sol dered
until all of the conponents of each group have been installed on the board.
This makes it nuch easier to interchange conponents if a mistake is made
during assenbly. Be sure to use a |low wattage iron (not a gun) with a snal
tip. Do not use acid core solder or any type paste flux. W will not
guarantee or repair any kit on which either product has been used. Use only
the sol der supplied with the kit or a 60/40 alloy resin core equival ent.
Rermenber all of the connections are soldered on the bottom side of the board
only.

() Attach all of the resistors to the board. As with all other components
unl ess noted, use the parts list and conponent |ayout drawing to |ocate
each part and install fromthe "TOP" side of the board bending the
| eads al ong the "BOTTOM' side of the board and trimming so that 1/16"
to 1/8" of wire remains. Sol der

() Install all of the capacitors on the board. Be sure to orient the
el ectrolytic capacitors correctly. The polarity is indicated on the
conponent | ayout draw ng. Sol der.
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Install the transistor and diode on the board. The di ode nust be turned
so the banded end corresponds with that shown on the conponent | ayout
drawi ng, and the transi stor nust be turned so its |ead configuration
matches with that of the board. Leave a |/4" space between the

transi stor case and the circuit board. Sol der

Install all of the integrated circuits on the board being very carefu
toinstall each in its correct position. Do not bend the | eads on the
back side of the board. Doing so makes it very difficult to renove the
integrated circuits shoul d replacenent ever be necessary. The

sem circle notch on the end of the package is used for reference and
should match with that shown on the conponent |ayout drawi ng for each
of the 1Cs. Make sure the integrated circuits are down firmy against
t he board and sol der.

Now attach the two ten pin female connectors to the board. These nust
be installed fromthe "TOP" side of the board and pressed down so the
connectors seat firmy against the board. Sol der

Attach the 9 pin connector JMC-1 to the circuit board fromthe "TOP"
side making sure to orient it exactly as shown in the conponent |ayout
drawi ng. Note that the connector already has the pins installed. Make
sure all of the pins are firmy against the nylon support. They can
wor k | oose when pressing the connector onto the board. Sol der

Now t hat nost of the conponents have been installed on the board,
doubl e check to make sure that all have been installed correctly in
their proper |ocation

Now check very carefully to nake sure that all conponents have been
soldered. It is very easy to m ss sone connecti ons when sol deri ng which
can really cause sonme hard to find problens |ater during the check out
phase. Al so check for solder "bridges" and "cold" solder joints which
are also a conmon probl em

Looking at the board fromthe "TOP" side with the connectors at the
bottom press the nylon indexing plug into the second pin fromthe
right on the left connector (J3 pin 9).

Do not install jumpers on the board at this tine.

This conpletes the circuit board assenbly phase of the instructions.
Thi s board should not-be installed onto the main termnminal board unti
the main board itself is working and has been conpl etely checked out
according to the checkout phase of the terminal assenbly instructions.



Manual Cursor Control Switch Wring

The foll owi ng steps should. be followed if you wish to wire in

pushbutton switch to all ow manual control of the cursor. If you do not w sh
to install the switches permanently you can ground the proper pins at JMC-1
one at a time for the checkout procedure described in the "Final Assenbly"
section.

()

()

()

Al'l of the cursor control switches are connected to the cursor board

t hrough connector JMC-1. Mount your nornally open SPST pushbutton
control swi tches wherever you wi sh, preferably near the operator. Wre
them so that when the switch is depressed, the appropriate contro
function pin is grounded. The #22 or heavier gauge wires termnating at
the JMC-1 connector nust have the appropriate connector pins attached
and sol dered as per the table below. Al of the pins should be fenmale
except those connecting to pins 3, 4 and 9 which are male.

PI' N NUMBER PIN TYPE FUNCTI ON

1 FEMALE CURSOR RI GHT
2 FEMALE CURSOR UP

3 MALE CURSOR DOWN

4 MALE ERASE TO ECF
5 FEMALE ERASE TO EQL
6 FEMVALE CURSOR LEFT

7 FEMVALE NO CONNECTI ON
8 FEMALE GROUND

9 MALE HOVE UP

Snap each of the above nentioned pins into the 9 pin nylon housing from
t he nunbered side using the table above. Make sure to snap the correct
pininto its correct |ocation. Note that the nylon connector block is
marked with the assigned pin nunbers. The interni xed pins provide the

i ndexi ng necessary for proper orientation

Fi nal Assenbly

First of all renove power from your main term nal board.

Orient your cursor board so the "TOP" side of the board faces toward
the main termnal's menory board, and press tie board down onto
connectors J3 and J4. If your indexing plug was installed correctly and
the board is oriented correctly, the cursor board should go on easily.

Now plug on connector JMC-1 and apply power to the system As each
switch is depressed (or each respective pin of JMC-1 is grounded) the
appropriate function should be executed. If not, disconnect power

i medi ately, renove the board and check the cursor board over carefully
for solder "bridges" and "cold" solder joints. If you do not find the
probl em here revert back to the main term nal board instructions where
the cursor position functions are tested and check to make sure the
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cursor circuitry on the main board is functioning properly. Instal
junpers A through K after the manual cursor portion of the circuit is
checked out and functioning properly. Read how it works before deciding
on which junpers to install

Cursor Control Functional Descriptions

CURSOR UP - Moves the cursor up one line each tine the switch is
depressed, unless the cursor is already on the top line in
whi ch case the cursor junps to the bottomline.

CURSOR DOWN - Moves the cursor down one line each tinme the switch is
depressed, unless the cursor is already on the bottomline
in which case the cursor junps to the top line.

CURSOR LEFT - Moves the cursor left one position each tinme the switch is
depressed, unless the cursor is already in the left npst
character position in which case the cursor junps to the
ri ght nost character position.

CURSOR RI GHT - Moves the cursor right one position each time the switch is
depressed, unless the cursor is already in the right nost
character position in which case the cursor junps to the
| ef t rost character position.

HOVE UP - Positions the cursor to the upper |eftnost position on the
screen.
ERASE EOF - Erases fromthe cursor position to the end of the screen on

t he page of data being displayed.

ERASE EQOL - Erases fromthe cursor position to the end of the Iine on
t he page of data being displayed.

To test your unit install the follow ng junpers:

Ato 5 Fto 2
Bto 4 Gto 5
Cto 3 Hto 4
Dto O Jto 6
Eto 1l Kto 7



Install the cursor board in your termnal and apply power. The
foll owi ng functi ons shoul d be execut ed:

CTRL S gi ves HOVE UP

CTRL P gi ves CURSOR RI GHT

CTRL Q gi ves CURSOR DOWN

CTRL R gi ves CURSOR LEFT

CTRL U gi ves CURSOR UP

CTRL T gi ves ERASE END OF LI NE

CTRL V gi ves ERASE END OF FRAME

CTRL W gi ves START READ (if terminal is equipped with screen read)

When maki ng the above tests with a serial interface installed be sure
to have the term nal set up for an ECHO node. (Either the serial interface
junpered for ECHO or an ECHO t hrough a conputer).

If the above functions are not inplenented correctly renpbve power and
di scontinue use until the problemis found.

Progranm ng the Conputer Controlled Cursor

The conputer control portion of this board has a BCD Decoder that
activates the same control functions as the manual switches. It has an extra
decoded output that is used for START READ, or for any other function that
requires a negative pulse such as STOP READ. The START READ is inpl enented on
the board. Al other extra functions nust be inplenmented by the user with
junpers to spare pins of J3 and J4.

Al'l selected codes nust fall within one of the four groups of contro
codes and selected by junmpers as foll ows:

JUMPER B TO 4 B TO 4
"000" g "010" g

ATO 5 TO TO
"007"g "017"g
"020" g "030"g

A TOS TO TO
"027" g "037"g

A brief table of which junpers to install for your particular needs is
gi ven on the next page. For exanple to generate the CURSOR UP command from a

NAK command junper Ato 5 Bto 4 and Gto 5. A control U would then
generate a CURSOR UP

Renember that you can work only in one group of eight control commands
at a tine; you cannot mx them Also note that there are two 4 and two 5

points on the board. The A and B junpers go to the nearest 4 and 5 when a
junper to these points is required.



Progranm ng Table - Conputer Controlled Cursor

Bl NARY
JUVPERS OCTAL HEX OQUTPUT CHARACTER
CODE B1-B7
FN to O 000 00 0000000 NUL
FNto 1 001 01 0000001 SOH
Ato T FNto 2 002 02 0000010 STX
and FNto 3 003 03 0000011 ETX
Bto T FNto 4 004 04 0000100 EOT
FNto 5 005 05 0000101 ENQ
FNto 6 006 06 0000110 ACK
FNto 7 007 07 0000111 BEL
FN to O 010 08 0001000 BS
FNto 1 011 09 0001001 HT
FN to 2 012 A 0001010 LF
Ato 5 FNto 3 013 oB 0001011 VT
B"’;”Od‘l FNto 4 014 oC 0001100 FF
FNto 5 015 oD 0001101 CR
FNto 6 016 OE 0001110 5]
FNto 7 017 OF 0001111 S|
FN to O 020 10 0010000 DLE
FNto 1 021 11 0010001 DC1
Ato 5 FN to 2 022 12 0010010 DC2
and FNto 3 023 13 0010011 DC3
Bto 7 FN to 4 024 14 0010100 DCA4
FNto 5 025 15 0010101 NAK
FNto 6 026 16 0010110 SYN
FNto 7 027 17 0010111 ETB
FN to O 030 18 0011000 CAN
FNto 1 031 19 0011001 EM
FNto 2 032 1A 0011010 SUB
A;nod 5 FN to 3 033 1B 0011011 ESC
Bto 4 FNto 4 034 1C 0011100
FNto 5 035 1D 0011101
FNto 6 036 1E 0011110 RS
FNto 7 037 1F 0011111




FN is the respective point corresponding to the follow ng:

PO NT

C HOVE UP

D CURSOR RI GHT

E CURSOR DOWN

F CURSOR LEFT

G CURSOR UP

H ERASE TO END OF LI NE

J ERASE TO END OF PAGE ( PAGE)
K START SCREEN READ

Notice to Serial and Parallel Interface Users

For those of you who have your CT-1024 connected to a conputer through
a serial or parallel interface please note the foll owi ng coments:

Serial Interface: The ERASE functions take time to performand could
cause problens at 600 and 1200 baud. One RUB QUT foll owi ng an erase
conmand for 600 baud and two RUB QUTS for 1200 baud will help kill tine
for you. The RUB QUTS nay cause a question nark to be displ ayed
occasionally. If this is objectionable use two SPACES fol |l owed by two
BACK CURSOR comands.

Parallel Interface: Programa 30 mllisecond wait | oop after each erase
function. Do not send out either NULL or RUB QUTS to kill time.

How it Works (Manual Cursor Section)

Since all of the pushbutton control switches are nornally open, the
switch inputs are all tied high with resistors RL - R7. The inputs are
directed to the output HAND gates (ICl and I C6A, 1C6B, |1C6C) through
inverters IC5 and | C6D Note that none of the control switches affect the
out put gates unless the gating fromIC2 is high. 1C4 nonitors the control
swi tches and goes high when any one of the seven switches is depressed. This

imedi ately sets the Q output of I1C2A low here it will remain for

approxi mately 100 milliseconds at which time Q will go high again. This then

fires 1C2B forcing its Qoutput high for 1 mcrosecond gating the appropriate
control command onto the TV typewiter circuitry. Transistor QL advances the
cursor position horizontally when it is activated by the screen read option
if it is used.



How It Works (Conputer Control Section)

The ASCI|I code is a seven bit code with an eight bit that is normally
used for parity check. This code is often defined in octal formas a three
digit nunber. The null code is all zero's and defined in octal as "000"8. The
rub out is all one's, and is defined as "177"8. The codes defined as contro
codes have both bits 6 and 7, as zero's, i.e. all codes from"000"8 to "037"8
are control codes. Sone of these codes are; "012"8 line feed and "015"8
carriage return.

The "A" and "B" junpers select bit "4" and bit "5" of the ASCI| code
respectively. 1C7 and I C-8 generate a 200 nanosecond pulse if both bits 6
and 7 equal "0" and bits "4" and "5" are as selected by junpers "A" and "B"
This pulse is. used as an activate signal for 1CG3. IC3 nonitors the bit 1,
bit 2, and bit 3 input line. It outputs a pulse on one of the eight decoded
outputs for the duration of the activate signal on pin 12. The pul se may be
connected to any control function pad by the use of junpers. A suitable TTL
dat a book should be consulted for a truth table for 1C3. The nunbered pads
marked O through 7 correspond to the octal notation of the |east significant
digit of the control code.

In Case of Problens

If you have problenms on sone phase of operation of the nanual cursor
portion of the board, the best recommendation is to remove power and recheck
your assenbly over very carefully with the instructions. If you still cannot
find the problem and feel secure in your understanding of digital circuits,
you can troubl eshoot the unit with an oscill oscope. This does, however,
require a thorough understandi ng of how the unit works as is described in the
"how it works" section. If you are still not able to locate the problem or
prefer not to service the unit yourself, please consult us before sending the
unit in for repairs.

Repairs will be done for a basic rate charge plus parts. The basic
rate, for the conputer controlled cursor board CT-CA is $5.00. If you mnust
return your board send $5.00 in the formof a nmoney order or cashiers check
along with the board. \When repairs are finished the board will be returned to
you COD for parts charges, if any. Do not send personal checks for repair
wor K.

Pack all parts to be returned carefully and insure. W will not accept
delivery on any parcels that arrive in danaged condition. Make check or nobney
order payable to Sout hwest Technical Products Corporation



Parts List - Conputer Cursor Board

Resi stors
Rl - R7, RO, R12 - R14 1K ohm 1/ 4 watt resistor
R10, R11 5.6K ohm 1/ 4 watt resistor
R8 2. 2K ohm 1/ 4 watt resistor

Capacitors
c1 33 nfd @ VDC el ectrol ytic capacitor
c2, C3, & 100 pfd pol ystyrene capacitor
(07} 470 pfd pol ystyrene capacitor
(6] 0.1 nfd disc capacitor

Seni conduct or s

D1 1N4A148/ 1N914 silicon di ode or equiv.
ICl, IC6 7403 quad NAND gate (open collector)
I C2 74123 dual one shot
| C4 7430 8 input NAND gate
IC5, 1C8 7404 hex inverter
Q 2N5129 silicon transistor
I C3 7445 BCD decoder
I C7 7400 quad NAND- gate
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SWTPC 6800 Conputer System CT-1024 Term nal System Omners

For maxi mum flexibility, we are recomendi ng that SwIPC 6800/ CT- 1024
term nal system customers use the CT-CA conmputer controlled cursor option
This board does everything the CT-M nmanual board does plus it gives conputer
program control over cursor positioning. You may even operate the terminal in
the "echo" node and use control characters fromthe keyboard to position the
cursor. This elimnates the need for the multitude of cursor
posi tioning/erase switches required for the CI-M nanual cursor board.

To establish software consi stency we are recomendi ng you j unper
configure your CT-CA conputer controlled cursor board as foll ows:

Contr ol P (104p) Honme- Up

Contr ol Q (111p) Reader On (See Text)
Contr ol R (124p) Record On (See Text)
Cont r ol S (131p) Reader O f (See Text)
Cont r ol T (144p) Record O f (See Text)
Cont r ol U (15416) Erase-End of Line (EQL)
Contr ol vV  (161¢) Erase- End of Frame (EOF)
Contr ol W (171¢6) Cursor Ri ght

This is in addition to the Iine feed and carriage functions al ready
i ncorporated into the main termnal system board.

Contr ol J (0A) Li ne Feed
Contr ol M (0D Carriage Return

The vari ous Reader/Record control functions are used to conmand our
upcom ng cassette tape interface. They are the sane as those paper tape
reader/ punch controls used on standard ASR type TTY's. Providing the tape
control decoding on the cursor board elimnates the "start read", "cursor
down", "cursor left" and "cursor up" functions. Since the screen read
function is not used, the "start read" control is unnecessary. The "cursor
down" function nay be replaced with a "line feed". Since "line feed" and
"cursor right" have full screen wap around, you can work around not having a
"cursor left" and "cursor up" by sending sequenced "line feeds" or cursor
rights". Note that "cursor right" advances the cursor one line each tine it
passes thru the 32th character position. This action is cancelled by 15
sequential "line feeds" which is equivalent to a "cursor up".

The recomended cursor positioning sequence is to generate a "home-up"
and "erase EOF" (if desired) and then send out ever how may "cursor rights"
and "line feeds" necessary to position the cursor to its desired screen
| ocati on.
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