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‘ CIRCUIT DESCRIPTION FOR THE ! SECTIOK 1 - GENERAL DESCRIPTION

410896 AND 410967 KEYBOARD CIRCUIT CARD ASSEMBLIES

1. BASIC FUNCTIONS

TABLE OF CONTENTS Sheet Na.

, l.1 The 410896 and 410967 circuit card assemblies contain capaciltive

1 SECTION I - GENERAL DESCRIPTION keyboard encoding logic and interfacing logic for the 56K224,
: . 56K229 and 56K230 keyboards.
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l. Ba".c ?\lnctit‘ns ®@o s 0000 0000000000 2

1.2 The keyboard functions as a serial device aand obtains {its
i SECTION II - DETAILED GESCRIPTION power (+5V and -12V) from the associated coantroller.

l. A‘sociated Docunents R
2. Theory of Operation .cccececcccoscssce
3, Power Requirements c.cccseccccccocce

1.3 The keyboard encoding and serifial intecrface logic 1is
tesident in the Teletype Corporation MOS {integrated circuft, ML.
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; 1.4 Aside from the ML MOS circuit, the card assembly contains
the following:

l1.4.1 The serfal receiver (MS IN) front end circuft consists of
resistor R5 and capacitor C6. This network (s a low pass filter
arrangement. Its function is to reduce nofse susceptibility and
provide some protection from transfents (such as electro-static
discharge).
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1.4.2 The serial driver (MS OUT) frout end circult coasists of
resistor R4 and capacitor C5. This network is a low pass filter
arrangement. Its function is to reduce noise susceptibility and provide
some transient protection.
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1.4.3 Alarm output circuitry consisting of R2 variable load
resistor (volume control) and Al sounder.

1.4.4 The C3 swamp capacitor adds a fixed capacitance to the
. comparator input in ML and provides a reference with which to
3 view the key capacitaace.

1.4.5 The R3 resistor and C4 capacitor comprise the external
reset network for the ML circuit. On power-up, when the
capacitor charges up to a anominal of 2V, the ML circuit logic
comes out of reset and begias fts f{nitfalization procedures.

1.4.6 The C7 capacitor provides a constant capacitor load to
s{imulate a depressed keyswitch and 18 scanned during self-test.
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1.4.7 Drive to sense line coupllng'capacltors for sensing
keyswitch state are in the form of a matrix array of clrcuit
card split lands.
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| SECTION I1 ~ DETAILED DESCRIPTION

Teletype Corporation i - 4896CD

.

1. ASSOCIATED DOCUMENYS ’

4296 SD Schematic Drawing of the circuit card

410896 Circu’t Card Assembly Drawiag
410967 Circuit Card Assembly Drawing

2. THEORY OF OPERATIOR

2.1 Power-On Reset/Initialization:

~ The ML MO0S circuit begins initislizatfon on power-up after
it comes out of reset. Initialization resets all {nternal
registers and sets al)l keys released. The controller canm also
initialize the keyboard by sending the appropriate command in a
serial coatrol word.

2.2 Self-Test Sequence

The gself-test mode can be entered in three ways. The
controller can send the command in a serial control word; or the
keyboard operator caan initiate self-test by depressing specific
keys on the keyboard; or on power-up after ML has initialized
itself.

Self-test interrogates the presence of C7 capacitor in the
keyboard matrix location, and if present, the test is good. If
the test is done during power-up, the result affects the “Ready
bit in the status word to the controller. The tilde,~, in a signal
name indicates logical negatidon, f.e. thersignal is active low. The tilde
has thé same meaning as a bar drawn over the name. If the test result 1s
good thé ~Ready bit is reset. If the self-test was initiafed by a command

(either from the controller or the keyboard%, a %ood test rings the alarm for
approximately one second. Status is sent after the self-test.

2.3 Alarm Operation

The alarm clock (approx. 3kHz) 18 generated within ML and
is derived by dividing the input clock. The normal alarm output
has a 4-level stepped decay amplitude and the full ring lasts
for about 750 ms. The "chirp"™ alarm sounds for 16 cycles of the
alarm clock at maximum level. The chirp alarm is svunded on all
key depressions 1if the keyboard is optioned by a command from the
controller. :

2.4 Keyswitch Validation and Repeat Logic

Keyswitch validation is accomplished when the sense
algorithm embodied in ML is satisfied for keyswitch depression
and release. The keyswitch logic in ML scans the states of all
the keys every 5.35 milliseconds. There are 10 drive lines (Dl
through D10) and 13 scan lines (S1 through S13). The ML sends a
10V pulse on the selected drive line and senses the states of
the keys on the 13 scan lines. A key must exhibit the same
coundition (whether depressed or released) for two consecutive
scans in order to validate the keyswitch state.

N e el s e

Teletype Corporation 5. 4896CD
Circuit Description Issue 2

2.4 Xeyswitch Validation and Repeat Logic (Cont.)

The keyboard enters the repeat mode when a siangle sendable
key 1e held down for one second or more. However, {f a
self-test command is received in the meantime, the one secord
timer services the self-test, since it has priority over usage
of the timer.

2.5 Sending Logic and Interface

When the keyswitch has been validated as depressed, ML will
d:termine i{f the code is to be sent as character or 1if it is to
modify the code of another keyswitch (2.g. if the keyswitch is
Caps. Lock, Shift or Control, which are mode changes). If it is
a"éharqatei—éodn;iit-wiIl_be-sehf'as the appropriate 'serial data
word to the controller. If it is''a mode change, it will be °
sent in the appropriate serial status word to the controller.

Control and shift key changes affect character code but do not
init{iate a status word.

3. POWER REQUIREMENTS

The circuit card requires +5V (+10X) at 105mA max. and -12V
(+£10%) st 100mA.
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