MM5740

Keyboard Encoder Circuits

MM5740 90-key keyboard encoder

general description

The MM5740 MOS/LSI keyboard encoder is a
complete keyboard interface system capable of
encoding 90 single pole single throw switch closures
into a usable 9-bit code. It is organized as a bit
paired system and is capable of N key or two key
rollover. The MM5740 is fabricated with silicon
gate technology and provides for direct TTL/DTL
compatibility on Data and Strobe outputs without
the use of any special interface components.

features

® TRI-STATE® data outputs directly compati-
ble with TTL/DTL or MOS logic

® Function inputs directly compatible with TTL/
DTL logic

For additional application information, see
AN-128 and AN-139 at the end of this section.

Only one TTL level clqck required

N key/two key rollover {mask programmable)
90 key-quad mode éapability

One character data storage

Repeat function (selectable)

Shift lock with indicator capability

Key bounce masking by single external capacitor
Level or pulse data strobe output

Data strobe pulse width control

block and connection diagrams
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absolute maximum ratings
Data and Clock Input Voltages and Supply

Voltages with Respect to Vgg +0.3V to —20V
Power Dissipation 600 mW at T, = +25°C
Operating Temperature —-25°C to +70°C ambient
Storage Temperature -65°C to +160°C
Lead Temperature (Soldering, 10 seconds) . 300°C

electrical characteristics (Note 1,5)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Clock Repetition Rate 10 200 kHz
Clock Pulse Width Rep. Rate = 200 kHz ) 2.4 2.6 us
Rep. Rate = 10 kHz 20 80 us
Clock Amplitude
Logic Level 0" 3.25 \Y
Logic Level 1" - +0.4 )
Clock Transition Times .
Risetime Rep. Rate = 200 kHz 100 ns
Falltime Rep. Rate = 200 kHz 100 ns
Clock Input Capacitance ’ 5.0 pF
Data Input Levels, Y1 thru Y10
Logic Level 0" Vgs — 1.5 vV
Logic Level 1" -4.5 \Y
Logic Level 0" 3.25 \
Logic Level “1" 10.4 A
Data Strobe Control
Logic Level “0" . +3.5 \Y
Logic Level 1" ' +0.4 vV
Data Output Levels, X1 thru X9
Logic Level “0" When Connected to Y1 thru Y10 Vgs = 0.75 Vv
Logic Level 1" via Switch Matrix, (C_ = 75 pF) -4.5 \Y
B1 thru B9 and Data Strobe '
Logic Level “0” I'= 100uA (Note 2) Vgs — 1.0 \Y4
Logic Level “1" I = 1.6 mA (Note 2) +0.4 \
Shift Lock Voltage Open Before Closure Vg — 2.0 Vv
Shift Lock Voltage Closed Switch Closed Vss \
Shift Lock Voltage Locked After Release, (I = 1.0 mA) » Vgs - 5.0 Vgs — 8.0 \
(Figure 2)
Transition Times
Data Strobe (Tpg1) C_ =100 pF, | = 1.6 mA - 25 us
Data Strobe (Tpgo) C, = 100 pF, | = 100pA 1.0 us
Data Output Levels
(Toon) C_ = 100 pF, | = 1.6 mA 25 us
(Tooo! C, =100 pF, | = 100pA 1.0 us
Output Enable Setup Time (Togs) 2.5 Ms
Output Enable Release Time (Toer) 25 Hs
Repeat Input Pulse Width (Trew) (Note 3)
feLock = 10 kHz 10 ms
fcLock = 200 kHz 0.5 ms
Power Supply Current | lge. lss 20 35 mA

OVLSNIN

= +5.0 VDC 5%, VGG = ~12.0 VDC 5%, V| | = GNDand Ta =0°Cto +70°C.

Note 1: These specifications apply. for Vgg
When driving MOS, Vgg -

Note 2: When outputs B1 thru B9 and Data Strobe are driving TTL/DTL Vgs - VL < 5:25V.
Vi < 10.0V. .

Note 3: Trpw min. = 100 x Talock
Note 4: If shift and control inputs are derived from a single pole, single
returned to V| (GND) is required on these inputs.

Note 5: The following inputs have internal pull-up resistors

throw switch closure to Vgg, a 100 OHM resistor

to Vgg: clock, output enable, repeat, shift, control.
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MM5740

NAME
X1-X9

Y1-Y10

B1-B9

Data Strobe Output

Data Strobe Control

Output Enable

Repeat

Key-Bounce Mask

Shift

Control

Shift Lock 1/0

Clock

description of pin functions

PIN NO.

4-12

22-31

1, 33-40

17

21

20

32

FUNCTION

These pins are chip outputs which are used to
drive the key switch matrix. When activated (at
the appropriate scan time) they are driven high.

Pins 22-31 are the Y 'sense inputs which are con-
nected to the X drive lines via the key switch
matrix. They are internally precharged to a low
state and are pulled high upon switch closure.

These are the data outputs which represent the
code for each keyswitch. They are TRI-STATE
outputs with direct TTL compatibility. When the
output enable input (Pin 15) is high, these outputs
are in the third state.

The function of this pin is to indicate that valid
data has been entered by the keyboard and is
ready for acceptance. An active data strobe is
indicated by a high level. The data strobe may be
operated in the pulse or level mode as indicated by
the timing diagram.

The basic purpose of this input is to provide
data strobe output pulse width control. When con-
nected to the data strobe output (Pin 13), the
data strobe will exhibit a one bit wide pulse width.
The pulse width may be varied by interposing an
RC network between the data strobe output and
the strobe control input. For level mode of opera-
tion the data strobe control input may be tied to
Vgs or to the data strobe output.

This input serves to TRI-STATE the data output
(B1-B9) lines. In addition, it controls the return
of the data strobe to the idle condition (low state)
which is needed in the level strobe mode of
operation. N

The repeat input is designed to accept a repeat
signal via the repeat key. One data strobe will be
issued for each positive interval of the repeat
signal. Thus, if a 10 Hz signal is applied to the
repeat input via the repeat switch, a 10 character
per second data strobe will be issued when a data
key and the repeat key are held depressed.

This pin is intended as a timing node to mask
switch key-bounce. The mask time interval is

generated by connecting a capacitor to this pin.

When this input is brought to a logic 0" (Ve
level, the encoder will assume the shifted char-
acter mode.

A logic ‘0" places the encoder in the control
character mode. -

This pin is intended to servé as an input when the
shift lock key is depressed. It places the encoder
in the shift mode. Upon release of the key, the
shift mode wiil be maintained and this pin will
serve as an output to drive an indicator. This func-
tion is reset by depressing the shift key.

A TTL compatible clock signal is applied to this
pin. A bit time is defined as the time from one
negative going transition to the succeeding nega-
tive going transition of the clock. -
+5.0V supply

Ground

-12V supply
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timing diagram
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MM5740

application
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FIGURE 2. Shift Logic 1/0 Interface

repeat switch function
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CODE ASSIGNMENT CHART
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O N-Key Rollover

O 2Key Rollover

Page.[] of 3 (Note 1)

Note: Use B8 if parity bit is desired

Note 1: 3 code assignment charts are required for each keyboard encoder pattern. Fill in a 1" or 0" in each output box
(B4 thru Bg). Indicate page number.

Note 2: The matrix is 9 ““X’’ locations by 10 “Y’ locations.

Note 3: Write in 10 one’s, 10 two's, etc. in successive X address locations up to 9. This will fill 3 charts. The first page will have
address matrix location 1,1; 1,2: 1,3... 1,10; 2,1;2,2... 2,10; 3,1, etc. up to 3,10. Page 2 has 4,1 to 6,10. Page 3 has 7,1 t0 9,10.
Note 4: A contact closure at the address matrix location will cause the appropriate bit pattern to appear at the output in nega-
tive true logic. VoH = “'0"; Vo = “1." '

Note 5: See application note AN-80 for coding example.
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MM5740AAE, MM5740AAF CODE ASSIGNMENT CHARTS
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Note: Use Bg if parity bit is desired.
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Keyboard Encoder Circuits
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MICROPROCESSOR MATES WITH MOS/LSI KEYBOARD ENCODER

ABSTRACT

This application note is intended to show how to
interface a keyboard to the IMP-16 microprocessor for
the purpose of text editing. An example which includes
suggested hardware and ‘software is presented to illus-
trate data inputting from the keyboard to the micro-
processor. This example can be used either with the
IMP-16 chip set or with the IMP-16C/200 or IMP-16C/
300 card.

INTRODUCTION

The MM5740 keyboard encoder interfaced to an IMP-16C
card microprocessor provides a very cost-effective means
of data entry that takes full advantage of the benefits of
MOS/LS! technology. The MM5740 is a complete
keyboai’d interface system capable of providing quad
mode* 90 key keyboard encoding in a single integrated
circuit. This chip detects a key switch closure and
translates it into a coded output while providing all of
the necessary functions for modern keyboard system
_design. Data and control outputs are directly com-
patible with the TTL logic inputs on the IMP-16C.
Characters are read from the keyboard into the. read/
write memory on the IMP-16C card by means of a
program contained in PROM’s on the card or in external
memory. The characters may be reformatted, edited,
converted to binary and processed, transferred to a
floppy disk or cassette for more permanent recording,
or transmitted to a central computer facility. Typical ap-
plications include text editing typewriters, alphanumeric
CRT display controllers, remote terminal controllers,
data entry and recording systems, operators console in
man-machine interactive systems, supervisory or process
control systems. Further application information is
contained in AN-80 MOS Keyboard Encoding and
AN-124 IMP-16 Peripheral Interfacing Simplified. Figure
71 is a functional diagram of a keyboard/IMP-16C inter-
face using the LS| keyboard encoder.

ENCODER
KEYBOARD (MM5740) "

Y LINES

INTERFACE CONSIDERATIONS
The Keyboard

Connecting a physical keyboard to the MM5740 will be
covered briefly in the following discussion. "A more
comprehensive treatment is detailed in AN-80, pgs 3- 4.
For this discussion, reference should be made to Figure 2
which details the pin connections.

The matrix drive (X;—Xg) and sense (Y;—Y;q) lines
are normally connected to each other via the switch
matrix. These lines detect contact closure and sense the
key that was depressed. The corresponding character is
obtained from a read only memory in the MM5740
which has been mask programmed for the desired code.
Nine bits are available for each character. Bits 0 to 7

are generally information bits while bits 8 and 9 may be

used for parity or special character control. When a valid
key is entered the corresponding 9-bit character is stored
internally in latches within the MM5740. After a delay
of one bit time (one clock period) the data strobe
{pin 13) signal will go high, indicating that data is ready
and stored in the output latches. This signal alerts the
IMP-16C that the character may now be taken. The
function of the data strobe control input (pin 14) is to
control the resetting of the data strobe once it has been
activated. The output enable (pin 15) serves as the
TRISTATE® control for the code data output lines
(B, to Bg) and is used to control the resetting of the
data strobe output.

To minimize response time, the MM5740 is operated in
the pulse data strobe mode. The output enable is tied
to ground so that the outputs are always enabled. The
data strobe is tied directly to the data strobe control.
With this connection, a puise which is one bit time wide
will appear on the data strobe line to indicate available
data is present. With a 200 kHz clock, one bit time
translates into a 5 us data strobe pulse.

TIMING &
CONTROL

INTERFACE MP-16C

X LINES DATA
90 KEY :: L8l

200 kHz
CLOCK

LOGIC
SW
LINES

FIGURE 1. Functional Diagram

*Quad mode means the four basic keyboard modes which are; UNSHIFT, SHIFT, CONTROL, SHIFT CONTROL.
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KEYBOARD
SWITCH MATRIX

CLK RPT

MMS5740AAE

SHIFT

CONTROL AAA
50 |—smn Lm:_|

SHIFT

DATA QUTPUTS
(3-BIT CHARACTER)

13
oS D—@ DATA STROBE
osc

20
19

LK

CLOCK 3'

NO
CONNECTION

Note 1: MMS740AAE denotes inverted ASCII code, even parity,
and N key rollover.

Note 2: Clock frequency = 200 kHz.

Note 3: Scan period = 450,s.

Note 4: Key bounce mask time = 4 ms,

Note 5: Data strobe = 5us pulse.

21

° AAA

SHIFT

= I
1
L R CONTROL L_‘i“_mﬂ_‘

w—- —O/O-ﬂ—ﬁ
e I

2N2222

+5V

-1V

X D CABLE CONNECTOR
TYPICAL KEY . (TO INTERFACE LOGIC)
SWITCH WITH

DIODE

FIGURE 2. MM5740 Pin Connections

In the following sample interface design the MM5740
chip and several discrete components are mounted on
a communications keyboard. A cable from the 40
pin connector on the keyboard to an 8 1/2” x 11"
interface board provides the physical communications
link to the processor. The interface board has space
available for components to implement a cassette and
CRT interface for text editing applications. Pages of text
could be stored as cassette records, called up by the
keyboard and displayed on the CRT. Appropriate key-
board commands could be programmed to edit the page.
Lines could be inserted, deleted, copied or moved as
required. The finished page could be restored on the
cassette. Figure 3 is a schematic diagram of the key-
board interface logic board.

MM5740—IMP-16C INTERFACE
Three instructions are necessary for the IMP-16C to

detect that a character is ready for input and to obtain
that character. These instructions are given below:

LI 3,X’'80 ;DEVICE ADDRESS IN AC3
BOC 13,.+0 ‘WAIT FOR CHARACTER READY
RIN 0O /INPUT CHARACTER INTO ACO

The first instruction sets the peripheral device address of
the keybaord (X’80) into accumulator 3 (AC3). This is
necessary for proper execution of the RIN instruction
(AC3 is added to the sign extended displacement field of
the RIN instruction and sent to the peripheral over the
ADX lines). The address was chosen so as not to be in
conflict with any of the IMP-16P peripherals.

The BOC instruction is essentially a test for keyboard
character ready. The data strobe output (DSQ) from the
keyboard (cable connector pin 12) is stored in a set-reset
latch built from cross coupled NAND gates (see Figure 3).
This is because the DSO pulse width is one clock period
or 5.0us and the processor might not detect DSO in the
required time. Refer to Figure 4 for IMP- 16C/MM5740
timing. The complement output of the latch (Q) is
connected to jump condition 13 (JC13). The BOC
instruction tests for JC13 and branches to the PC relative
address specified in the displacement field if the condi-
tion is true. Normally JC13 is true; when a key is
pressed DSO goes high which forces Q low. The j jump
condition will then be false and the next instruction
executed. This next instruction is a RIN 0 which takes
the character from the keyboard encoder (B4 to Bg)
into ACO. Thus, this program is in a one-word BOC
loop until a key is pressed.
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Execution of the RIN instruction causes:

1. The peripheral device address and order code to be
placed on the ADX lines at T4 of microcycle 6 (see
Figure 1-3, IMP-16C Application Manual Supplement
1, pg. 1 - 3. There are eight timing pulses, T1 to T8,
each microcycle. The RIN instruction requires 7 of
these microcycles).

15 1 KBD(O) 3 4
ADXE0 A

1 [
13{ DECODER
Canxz_) c
5 ] 12
Caoxai_)—~ >0 0 D

~
o

ROPL
C _ror ) o a

+5V

Rt I—l 4]
1 B 15
4 5 1
g . '
=L DM9G02 DM8502
= ONE ONE
SHOT | ST

3 DM7410

O comnecron
TO/FROM IMP-16C

2 The RDP (Read Peripheral) flag to be pulsed at T2

of microcycle 7. This is used as a peripheral input
gating signal. :

The peripheral address and order codes on the ADX
lines are set into TTL latches on the IMP-16C during
RIN microcycle 6. The ADX lines are sent to all
peripherals, but only the one whose address is specified

115

B, 6 _| DMs0sE
TRI-
8, 10 | STATE

o )
o e
: e

Py
20k

cLock
2 pmrato

D CABLE CONNECTOR
(T0 KEYBOARD)

N

DATA
oUTPUTS
puLse | (Bo TOBq)

STROBE

KEY-BOUNCE MASK TIME
(DETERMINATED BY EXTERNAL C)

| [\

—={ j==—taon
IMP-16¢
sigaLs | RDPL n
ENBL*
too * 5.0 i teva”
troer = 14
tenp " = 1.4

FIGURE 4. MM5740/IMP-C Timing Diagram
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will respond. A BCD to binary decoder (DM7442) is
used to select one of eight possible order codes. This
provides modular expansion capability if new peripherals
(keyboards, CRT's, cassettes, printers) are added to the
keyboard microprocessor system. The RDP signal is
latched (RDPL) on the interface to guarantee that it will
be valid at T7 of RIN microcycle 7, when data is taken
by the processor. At this time the address and order
code is valid and the ENBL signal goes low. This signal
enables the TRI-STATE buffers (DM8096, DM809S8)
which complement the inverted ASCIl keyboard data
(B, to Bg) and place it on the SW bus to the processor.
The data is taken by the processor at T7 and transferred
into ACO bits 0 to 7. At this point, one character has
been obtained by the processor. The ENBL signal is also
used to reset the data strobe latch which makes Q high
and JC13 true. This reconditions the IMP-16C to be
ready for the next character.

The MM5740’s clock input (CLK) is provided by a dual
one shot (DM9602) connected as an oscillator. A 200
kHz square wave ‘is generated using the logic shown
in Figure 3.

THE PROGRAM
In addition to the three instructions given, a control

program is necessary to pack, store and count characters
READL:

INITIALIZE
WORD COUNT
FOR 72 CHARAETERS_

'

DEVICE ADDRESS
~AC3

< ROLOOP:

DATA STROBE BEEN

LATCHED INDICATING A

KEY HAS BEEN

PRESSED
)

READ 1 CHARACTER
INTO ACO BITS
O0TO7VIARING
MASK OUT LEFT BYTE

YES

NO

MOVE CHARACTER TO
LEFT BYTE AND
COPY INTO AC1

and insert line delimeters—carriage return (CR) and line
feed (LF). A flow chart and coding for the program are
given in Figures 5 and 6.

A line of text is terminated by a CR or when 72

~ characters have been entered. The CR—LF is inserted

and an address pointer is incremented to designate the
start of the next line. At this point, the user may
request that the last line or entire message be typed on
the teletype using the MESG routine in the TTY 16P
PROM. Editing functions such as insert, delete, replace
copy, or move lines could be provided if the information
was to be output to a CRT, cassette or floppy disc.
Although the keyboard encoder (MM5740) used was -
mask programmed for inverted ASCII code with even
parity, any code could be used.

CONCLUSION

The example below demonstrates a keyboard/micro-
processor interface taking full advantage of the benefits
of LSI technology—small size, increased reliability, fewer
interconnections and much more functional capability
per unit cost. These advantages may be exploited in a
‘wide range of man-machine or operator interaction
systems. -

'

READ 1 CHARACTER
INTO ACO BITS
0TO7VIARINO

MASK OUT LEFT BYTE

AC1+ACO - ACO

STORE ACO IN
CHARACTER BUFFER
SPECIFIED BY CONTENTS
OF AC2

CREVEN:
WAS
INCREMENT BUFFER
LAST CHARACTER ADDRESS POINTER
IN AC2
LF-NUL -~ ACO

INCREMENT BUFFER
ADDRESS POINTER

IN ACZ

DECREMENT AND
TEST WORD COUNT =0
?

DATA STROBE BEEN
LATCHED INDICATING A
KEY HAS BEEN
PRESSED

Note 1: AC2 contains buffer address pointer.

Note 2: JC13 false indicates data strobe has been latched and character may be read via RIN 0 instructiod.

cRODD:

CR-LF -~ ACO

STORE ACO IN
CHARACTER BUFFER

RETURN

CR = Carriage return
LF = Line feed
NUL = Nufl character

FIGURE 5. Flowchart of Subroutine (READL) that Reads One Line from the Keyboard
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. BORD 5] J;T ADCRESS OF MESG
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HF‘E: FEHD F'HLPED & "'THFqED

TERMIMAIMG CHAR., CR LF AT EMD OF LIME
i ¢ FOR DATA STROBE OUTFUT MHEM KEY IS FRESSED
EARL: LI =3

P WORD COUNT

=T

LI i DEVICE RADDRESS
ROLO0F . BOC s WAIT FOR DATA STROBE

RIN JREAD 1 CHAR INTO ACS

A @, HEEFF i MASK OUT LEFT BYTE

SEME &, CR s IS IT AR CRT

JrF CROGE

SHL .8 JMOWE TO LEFT BYTE

RCFY &1

B 13, +@ sWAIT FOR DATA STROBE

RIM = ;s READ 1 CHAR INTO ACA

A B, HAEFF s MASK OUT LEFT BYTE

FADD 1.8 ;2 PACKED CHARS

=T B, 02 i STORE IN BUFFER

FIML B, HRGFF s WAS LAST CHAR A CR

SEHE 8. CF

JME CREWEN

Z 2.1 i INCR ADDR FOINTER
WDCHT GDECR & TEST WD COUNT
RLLOOF

EMTER CR-LF RS LAST WORD
FIGURE 6. Coding for Text Editing Keyboard (TEK)
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HERFF
LRI
ML
P
T
CLTH
EOLO0F
FERD
STHROOR
TEF
WOCHT

MO ERROR
SOURCE 1

S H

AL

[N ST KL I

1S

PCRESLINE FEED CHARS
S ETORE IM BUFFER

=
il

[=
EMTER LF=HUL
CREVEM: ATSD :
1D

TP

fuo b0

CLAET WORD
SN

< LML
RO+

S IHCE HDD
i LIME FEELDM

o
A

P SEBUFFER
EHCH LIME CONTAINES A MASIMUM OF 72 FARCKED CHARS
AME A

FIGURE 6. Coding for Text Editing Keyboard (TEK) (Continued)
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Keyboard Encoder Circuits

MOS ENCODER PLUS PROM YIELD QUICK TURNAROUND

KEYBOARD SYSTEMS*

INTRODUCTION

Most modern. keyboard designs employ MOS/LSI key-
board encoder IC’s to implement all the necessary
electronic functions. The key codes specified by the
customer are programmed into a read only memory
which is an inherent part of the encoder. Although some
common encoder formats are available off the shelf, such
as ASR33 teletype (MM5740AAE or MM5740AAF),
there are many instances where variations of common
formats are’ needed. Since these formats are mask
programmed into the keyboard encoder, there is a certain
amount of lead time (approximately 12 weeks) before a
customer receives his final circuit.

By using a binary coded keyboard encoder in conjunction
with a programmable read only memory, customers can
build prototype keyboard systems or fill small volume
orders in minimum time. This

the final system, so that a minimum of redesign is
necessary to configure the actual final version. This is
done when the keyboard encoder with the final mask

~ approach keeps |
all the encoding electronics and timing the same as in -

programmed key codes is received. In addition, the
usefulness of being able to reassign key codes quickly
in the PROM makes system debugging and alteration
an easy task.

The basic configuration for this implementation is shown
in the simplified block diagram of Figure 1. The key
switches and all -timing signals are configured in the
normal manner. The keyboard encoder chip will emit
binary codes for each valid keyswitch closure. These
binary outputs are used as addresses for the PROM
which is programmed with the desired actual code for
each keyswitch. Each key closure is transformed first
to an address by the encoder and then to the final code
by the PROM. In this manner, a general design is
possible, with the only variable being the contents of
the PROM which is easily and quickly programmed.
When changes are necessary, the PROM may be erased

.and rqprogrammed quickly making it an easy task to

finalize design alterations.

- — >
KEY
SWITCH KEYBOARD BINARY ADDRESS PROM KEY CODE
MATRIX ENCODER | OUTPUTS INPUTS QUTPUTS
> — L

FIGURE 1. Simplified Block Diagram

*REFERENCE: AN-80 MOS Keyboard Encoding by Dom Richiuso
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KEYBOARD IMPLEMENTATION

A typical implementation of this approach is shown in
Figure 2. The encoder employs a dynamic scanning
technique to identify key closures. Each keyswitch is

defined by a particular X drive line and Y sense line of
the encoder. In addition to the basic operation of trans-
lating a switch closure to a coded output, the MM5740

Lmsss 3

+5V
< <
> >
gk S 60k
<
7
> >
< <
<3k LM555 3t < 560k
>
< <
0.1uF
_J000F _Jou

T

M &

Tt

Note 6: Data strobe = 10us pulse.

FIGURE 2. Typical Keyboard System
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21 Ys
L
29 13
Y, s DATA STROBE
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Y osc|
3y, SHIFTLK |20
CLK__RPT__SHIFT CONTROL
B K 71 19
B 150 SHIFT
on VW LOCK
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l REPEAT AAA s o—t——d
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0 L ] |
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SHIFT\ SHIFT\- [ :.'7"
12V
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EN2222
Note 1: N-key rollover—MM5740AAC
Zkey rollover ~MM57408AD 4
Note 2: Clock frequency = 100 kHz. < 18k
Note 3: Sean cycle = 900,
Note 4: Repeat rate = 10 characters per second.
Note 5: Key bounce mask time = 4 ms. v
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provides all the functions necessary for modern keyboard
system design. This includes all the logic necessary for
key validation, 2-key or N-key rollover, bounce masking,
mode selection and strobe generation. Table | illustrates
the relationship between keyswitch matrix position, key
mode and the binary coded outputs of the MM5740 AAC
or AAD encoder. The AAC version provides for N-key
rollover while the AAD is a 2-key rollover encoder.
Since there are nine X lines, ten Y lines and four modes,
360 nine-bit codes are possible.

In the general application using 90 four mode keys, a 4k
PROM (MM5204) should be used. If less than 64 four-
mode keys are all that is required, a 2k PROM (MM5203)
may be substituted. In this case, the most significant
bit (B1) from the encoder is dropped and Table |
addresses would go from 0—255. When programming

the PROM, it should be noted that the MM5740 uses
a bit paired coding system. Any particular key will have
5 common bits (B1, B2, B3, B4, B9) and 4 variable
bits (B5, B6, B7, B8) which may change when going
from one mode to another. In addition, encoder coding
is specified in terms of negative logic so that it may be
necessary to complement positive logic PROM contents
when ordering encoder masks.

By careful PC board layout, the encoder/PROM proto-
typing system can utilize the same PC board as the final
system with the PROM removed. This can be accom-
plished by arranging the traces so that it is possible to
provide jumpers from the encoder outputs'to the PROM
outputs. Utilizing this approach allows for a minimum
of tooling, parts counts and quick turnaround time for
new designs.

TABLE |. Encoder/PROM Mapping

KEY POSITION ADDRESSES KEY CODE OUTPUTS
(ENCODER OUTPUT) (PROM CONTENTS)
MODE
X Y B1 B2 B3 B4 B9 B5 B6 B7 BS | B7 B6 B5 B4 B3 B2 B1 BO
1 1 Unshift 0 00 O0O0O0O0O0O
KEY 1 1 1 Shift 0 .0 00 0 0 0 01
1 1 Control 00 000 O0OCOT11TO
1 1 Shift Control 0 000 0 O O0O0 1 1
1 2 Unshift 000 00OT1TO0OO
1 2 Shift 00 0 0 OO0 1 0 1 USER
1 2 Control 000 0OUOT1 10
1 2 Shift Control 00 0O0O0O 1T 1 1 DEFINED
‘n ontro KEY
CODES
9 10 Unshift 101 1 00 1 00
: if 1 0o 1 0 1
KEY 90 9 10 Shift 10 1 0
9 10 Control 1t 01 100 110
9 10 Shift Control Tt o 11001t 11 -

*Encoder outputs are listed in positive true logic notation.
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