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KBD- 5 KEYBOARD

CGeneral Description

The KBD-5 keyboard and ASCI| encoder utilizes a single MOS integrated
circuit to performthe bulk of all necessary operations to generate full 8 bit
paral l el ASCI| output code complete with a parity bit for error detection
Debounce is internal and automati c and choi ce between positive or negative
keypressed out put strobe is provided. The keyboard can be programed for upper
case characters only, or upper and | ower case characters. The KBD-5 has the
features of n key |lockout and 2 key rollover to help in reducing typing errors.
Once a key is pressed pressing other keys will have no effect until the first
key is released. The KBD-5 is already programred for the control functions LINE
FEED, RETURN and ESCAPE and can easily be programmed for other contro
functions. The keyboard al so has two SPST | ocki ng keysw tches which can be used
for turning the RECEIVE, TRANSM T and ECHO functions of a term nal such as the
CT-1024 on and off. The keyboard al so has an autonmatic repeat function which
causes a string of characters to be transnmitted after a key has been depressed
for nore than about 0.5 seconds.

Assenbl i ng your Keyboard and ASCI| Encoder

NOTE: MOS integrated circuits are susceptible to damage by static
electricity. Although some degree of protection is provided internally wthin
the integrated circuits, their cost demands the utnost in care. Before opening
and/or installing any MOS integrated circuits you should ground your body and
all netallic tools coming into contact with the | eads through a 1M ohm 1/4 watt
resistor (supplied with the kit). The ground must be an "earth" ground such as a
wat er pipe, and not the circuit board ground. As for the connection to your
body, attach a clip lead to your watch or netal |ID bracelet. Make absolutely
sure you have the 1M ohmresistor connected between you and the "earth" ground,
otherwi se you will be creating a dangerous shock hazard. Avoid touching the
| eads of the integrated circuits any nore than necessary when installing them
even if you are grounded. On those MOS I C s being soldered in place, the tip of
the soldering iron should be grounded as well (separately from your body ground)
either with or without a 1 Meg ohmresistor. Mst soldering irons having-a three
prong line cord already have a grounded tip. Static electricity should be an im
portant consideration in cold, dry environments. It is |l ess of a problemwhen it
is warm and humi d.

() Install the 14 junpers on the PC board. Use some of the |ight gauge wire
supplied with the kit or excess resistor |eads. On the |onger junpers use
insulated wire to keep the junmper from shorting to other conponents.
Junmpers are denoted on the circuit board by solid lines connecting two
pads. As with all other conponent installation, unless otherw se noted,
pull the jumpers down flush with the circuit board and sol der

() Install the resistors and capacitors on the circuit board using the
conponent | ayout on the board and the parts list. Bend the | eads over on
the back side of the board and trimso that 1/16" to 1/8" of |ead renains.
Sol der.
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Install integrated circuits IC2-1C3 on the board, Be sure to orient the
IC s as shown on the board and do not bend the | eads on the back side of
the board. Doing so makes it very difficult to renove the IC should

repl acenent ever be necessary. Do not install ICl at this tine. Sol der

Install the transistor and di odes on the board. Leave about 1/4" clearance
bet ween the transistor body and the circuit board. Be sure to orient the
conponents exactly as shown on the component side of the board. Sol der

Check the key switches with an ohnmmeter before they are installed to be
sure that they are naking contact properly and to be sure that they do not
stick. Solder the switches in place one at a tinme using as little heat as
necessary to get a good solder joint. Note that the keysw tches for the
RCVE/ XM T and ECHO positions are a SPST switch and are different fromthe
rest. The switches can be recogni zed by pressing each keyswi tch. The SPST
switches will have a |l ocking position. Install these two switches first.
Be careful not to force any switch into a hole in such a way as to damage
t he connecting wires. Excessive heating can distort, or even nelt the

pl astic body and ruin the keyswitch. Check the switch again with an
ohnmeter for proper operation after soldering it in place. This can save
nmuch troubl eshooting later. If the switch works properly heat stake the
switch in place by nelting over the ends of the plastic nounting bosses.
This can be done with the tip of your soldering iron

After all keysw tches have been installed and checked you are ready to
install the progranming strips on the bottomof the board. These strips
nount vertically, at right angles to the main board. The etched finger
connection points on the programming strips will match the connection pads
on the nain board when the strips are in the correct position. Hold one of
the strips in the correct position and turn it so that the connection
fingers match the pads on both sides of the strip. Note that there are two
ways the strip may be turned and only one is correct. If the strips edge
is too rough to fit down solidly against the main board, file, or sand
that edge flat. Hold, or clanp sides of the strip to the nmamin board, pads.
Install the other strip in the sanme way. Both strips are identical

The spacebar and equal i zer assenbly goes together as follows. Munt a
keyswitch on the board in the center of the spacebar area. Munt the two
"L" shaped brackets with a notch in the top on each side of the keysw tch
in the holes provided. The side of the bracket with the notch shoul d be
next to the circuit board edge. These should be fixed in place by nelting
and flattening slightly the plastic pins on the back of the board with
your soldering iron tip. Press one of the equalizer wire retainers into
pl ace on the end of the spacebar itself. The hole for the wire should be
on the nore slanted side of the spacebar that has the four casting bunps.
Slip the equalizer wire into the hole in, the retai ner you have not yet
pressed into place. Press the second retainer into place. Turn the
spacebar upside down in front of the board and press the equalizer wire
into the notches in the top of the mounting clips. Turn the spacebar over
and position it over the keyswitch in the center of the board. Press it
down into place.



Install IClL follow ng the precautions given for MOS IC s. Sol der

To finish the keyboard assenbly snap the plastic key tops on their
respective keyswitch as noted on the key configuration drawing. |f some of
the keytops are | oose you can securely fasten themto the sw tches by
using a small anount of plastic cement. Bl ank keytops nay be supplied for
the RCVS/ XM T and ECHO positions.

The programm ng of the "CASE", "PARI TY" and the "KEYPRESSED' junpers
depends on what your keyboard will be used for. For upper case characters only
connect a junper fromthe pad marked "CASE" to "U'. For upper plus |ower case
connect the junper fromthe "CASE'" pad to "U + L". For a positive keypressed
strobe (KP line normally | ow, goes high when a key is pressed) connect a junper
fromthe KP pad to "+", for a negative keypressed strobe (KP |ine nornmally high

goes | ow when a key is pressed) connect a junper fromthe KP pad to "-". A
junper for "PAR' should also be installed to its respective "U" or "U + L" pad
dependi ng on whet her upper case or upper plus |ower case characters wll be
used.

Notice to CT-1024 Term nal Owners

In order for the KBD-5 to be used on the CT-1024 term nal the keyboard
shoul d be programed for a negative keypressed strobe (KP sel ect junper con-
nected to -) and for upper case characters only, ("CASE" junper connected to U).
This is the normal progranmmng for other TV TYPEWRI TERS but may need to be
nodi fied for your particular application. The parity bit is not used in the
CT-1024 but the "PAR' jumper should be connected to "U'. The ternminals R, T and
E of J1 can be connected to control the receive/transmt and echo functions of
your CT-1024 if a serial interface is installed. Connect Rto JS-1 pinb5, Tto
JS-1 pin 4 and Eto JS-1 pin 8 of the serial interface.

Checkout

The only equi pnent needed to check the operation of your keyboard is a DC
mlliameter and a DC voltneter. Apply +5 volts, ground, and -12 volts to the
proper pins and check for currents of about 4 mA on the -12 Iine and about 8mA
on the +5 line (no keys pressed). If the currents are nuch higher than this stop
i medi ately and check for parts inserted incorrectly or solder bridges. If the
currents check OK check the keypressed output. If the KP select junper is set
for (-) the KP output should be high (4.5V nomnal) and go low (0.1 volts
nom nal ) when a key is pressed. If the KP output is held | ow check for possible
sol der bridges or a shorted key switch. If the KP select junper is set for (+)
the KP output will be normally low and will go high when a key is pressed. I|f
all seens well refer to the ASCI|I code tables supplied and check the outputs of
bits 1-7 with-your voltneter for each individual character. Be sure to use the
correct table depending on how the "CASE" selector is wired on your keyboard.
Wth the "CASE" selector set for the upper case only the SH FT control wll have

no effect on the output code when any letter is pressed but will nmake bit 5 a 0
when any character of colum 3 of Table 1 is pressed. Wen in the upper case
only mode the SHI FT key will not affect any of the characters in colums 4 or,5.

Pressing the control key forces bit 7 to be a 0 therefore allowi ng you to sel ect
the operators in colums 0 and 1. When in the upper plus |ower case node the

SHI FT key makes bit 6 a 1 when letters of columms 4 and 5 of table 2 are pressed
and nakes bit 5 a 0 when any character of colum 3 is selected. The control key
operates as before.



Thi s keyboard uses EVEN parity in both the upper case only and the upper
plus | ower case nodes. The parity bit should be | ow when the nunber of zeros in
the output code is odd and should be high when the nunber of zeros is even. For
exanpl e the ASCII code for X, 0001101, should nake the parity bit high. The
repeat function should be checked by hol ding any one key down for nore than
about 1 sec. The keypressed strobe should switch on and off until the key is
released. If a faster or slower repeat rate is desired the value of C6 can be
changed slightly.

Circuit Description

As shown in figure 1 the keyswitches are arranged into a matrix with the X
lines fromIC 1 outputting test pulses in tine sequence and the Y lines sensing
their presence. If no key is pressed, I1CG1 continuously scans the keys, at a
rate of 50,000 keys per second. Wenever a key is closed, the scanning action
stops and that location is held by the internal circuitry of the encoder. This
location is called an address. This address is routed to an internal fixed
nenory called a read only nenory. In exchange for an address and sone
i nfornmation on the status of the shift and control keys the read only nenory
gi ves the proper 8 bit ASCI| output code, conmplete with parity.

As soon as the scanning stops, a tinme delay is started and controlled by
R1 and Cl. This takes into account any switch closure bounce or noi se and nakes
sure the key is firmy down and not just brushed on the way by. After the del ay
time, an output "keypressed" strobe is nmade available. This tells whatever you
attach to your keyboard that the code is ready for use and valid.

If a key is released the scanning action starts up again and goes on til
a new key is pressed. If two keys are pressed at nearly the same tine the first
key pressed provides its output code after a debounce delay. Wen the first key
is released, the scanner starts up but only goes around till it hits the other
key's |l ocation. After a new debounce del ay, the second key's code is output.
Keys can continue to be pressed in sequence two down at a tine forever, with
al ways the right code being output in sequence, and nothing m ssed or out of
order. This nbst handy feature takes care of sloppy typing and "burst" rate
typi ng where keys are hit fast and furious in sequence.

IC2 and IC3 are used for the automatic repeat function. 1C3 is setup as an
astabl e nmultivibrator that continuously runs at a frequency of approxinately 8.5
Hz. When a key is first pressed the KP Iine of IN goes high causing an i medi ate
| ow output of I1C2-C. If the key is inmediately rel eased no repeat function is
initiated. If the key is held down for nore than about 1 second C7 will charge
to a point where 1C2A is triggered. At this time the output of IC3 is NAND ed
with the KP strobe therefore causing the KP signal to be chopped just as if the
key was continuously pushed and rel eased. This action will continue until the
key is rel eased.



In Case of Probl ens

The tests called for in the check-out procedure are designed to warn you
of problens before they can cause danage. |f any abnornal results are obtained
during the tests, or if there is obvious overheating of any part discontinue use
until the problemis l|ocated and corrected. Experience has shown that nost
probl ens are caused by m nor wiring, conponent installation and sol dering
techni que errors which can be prevented by careful assenbly.

If you do have problens with your keyboard there are several tests you can
perform which may help you |l ocate the problem You will need an ohmmeter, an
oscill oscope, and a DC voltneter for these tests. First go back and check once
nore for proper conponent installation and for solder bridges or cold sol der
joints. Also be sure that the correct junpers are in place. Next check each
keyswitch with an ohmeter to be sure none are shorted. If you have an
osci |l | oscope apply power to the keyboard and check for a 50 KHz signal on pin 40
of 1C1. If you obtain no signal check for 5 volts on pin 1, -12 on pin 18 and
ground on pin 17.

Repair Procedure

Repairs will be made on a basic rate charge plus parts. The basic rate for
the KBD-5 is $10.00. If you nust return your KBD-5 pl ease send the $10.00-in the
formof a noney order or cashiers check along with the keyboard. Wen repairs
are finished the keyboard will be returned to you COD for parts charges, if any.
Do Not send personal checks for repair work.

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 - KBD-5 Keyboard

Resi stors
R1 680K ohm 1/4 watt resistor
R2 100K ohm 1/ 4 watt resistor
R3 150K ohm 1/ 4 watt resistor
R4 47K ohm 1/ 4 watt resistor
R5 10K ohm 1/4 watt resistor
R6 680 ohm 1/4 watt resistor
R7 330 ohm 1/4 watt resistor
Capacitors
C1, G5 0.01 nfd disc capacitor
c2 47 pf pol ystyrene capacitor
3, A4 0.1 nfd @6 volt disc capacitor
(6] 0.47 nfd tantal um capacitor
c7 220 nfd @.3 volt electrolytic
capaci tor
Sem conductors
I Cl 2376 Keyboard Encoder (MOS)
I C2 74LS00 quad NAND gate
1 C3 555 tiner
Q 2N5210 NPN silicon transistor
D - D3 1N4148/ 1N914 silicon di ode
M sc.
J1 15 pin Ml ex edge connector
S1-S2 Keyboard swi tch, SPST | ocking
S3- S56 Keyboard switch

PC board, progranming junpers (2),
Keyt ops
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CONNECT

X0 X1 X2 X3 X4 X5 X6 X7
N 38 37 36 35 34 33 32
NORMAL NUL | DLE - 0 ; | 0 9
YO SHIFT NUL | DLE = NUL + L o) )
31 CONTROL | NuL | DLE | NuL | NuL | NuL FF s NUL
NORMAL SOH K FS / k i 8
YI SHIFT SOH [ FS * ? K | (
30 CONTROL | SOH VT FS NUL | NUL VT HT NUL
NORMAL STX L GS p i u 7
Y2 SHIFT STX \ GS P > J U :
29 CONTROL | STX FF GS OLE | NuL LF NAK | NuL
NORMAL ETX N RS B , h y 6
Y3 SHIFT ETX A RS DEL < H Y &
28 CONTROL | ETX o) RS us NUL BS EM NUL
NORMAL EOT M us @ m g t 5
Y4 SHIFT EOT ] us ) M G T %
27 CONTROL | EOT CR us NUL CR BEL DC NUL
NORMAL ENQ | NAK < BS n f r 4
Y5 SHIFT ENQ | NAK < BS N F R $
26 CONTROL | ENQ | NAK | NUL BS SO ACK DC NUL
NORMAL ACK | sYN > [ b d e 3
Y6 SHIFT ACK | sYN > { B D E #
25 CONTROL | Ack | syN | NuL | Esc | sTx | EDT | ENQ | NUL
NORMAL BEL | ETB , ] v s w 2
Y7 SHIFT BEL | ETB , { Y S W "
24 CONTROL BEL | ETB | NUL GS SYN DC ETB | NUL
NORMAL DC1 | CAN SP CR c a q 1
Y8 SHIFT DC1 | CAN SP CR C A Q !
23 CONTROL | DC1 | cAN SP CR ETX | SoH | bc1 | NuL
NORMAL P EM LF X FF HT A
Y9 SHIFT @ EM LF X FF HT ~
22 CONTROL | DLE EM NUL LF CAN FF HT RS
NORMAL 0 SUB B DEL z ESC VT \
Y10  |SHIFT B SUB B DEL z ESC VT
21 CONTROL sl SUB us DEL | suB | ESC VT FS




RCVE/
XMIT

s2

oro3|O
LX SO
3n08 O
s+ O
ALidvd O
8 O

=

i)

DI

L1143

+5

aHn O
aNo O—in

va O- _
¢8 O —
28 O

8O- |——

2= O

Schematic - KBD - 5 Keyboard and Encoder



pa0oghay ¢ - gg) - uonoanbiyuo) Aay

= [FIE[E x][zZ] [
o33 | | NunLZY %_ .M ..; Hil19 || 4 D_ S < LTE
IEEIRIBIE 3 O
g ][] €] ][o AHEIRIBIHED

10



Keyboard Modi fications

These are the nodifications that | did on ny CT-1024 System

Back Space

The backspace key is not connected to anything. To generate a BS(08)
connect a wire fromone pin of the key switch to Y5 (ICL pin 26). Connect a wire
fromthe other pin of the key-switch to X3 (ICL pin 36).

At Sign @

To generate an at sign "@ you can change the function of the letter P
key. Isolate both pins of the P key-switch. Cut the trace going to the left pin
near the switch. Cut the trace for the right pin on both sides of the pin. You
wi Il need junper the right trace around the switch.

Connect a wire fromthe left pin of the key-switch to Y9 (IClL pin 22).
Connect a wire fromthe other pin of the key-switch to X0 (ICl pin 39).

When the shift key is held down the P key will send an @

Under scor e

To generate an under score " " you can change the function of the letter O
key. Isolate both pins of the O key-switch. Cut the trace on the vertical strip
near the switch (between the Oand | switch). Cut the trace for the right pin on
both sides of the pin. You will need junper the right trace around the switch.

Connect a wire fromthe left pin of the key-switch to Y10 (ICl pin 21).
Connect a wire fromthe other pin of the key-switch to X0 (ICl pin 39).

When the shift key is held down the O key will send a _
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