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

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

® Function inputs directly compatible with TTL/
DTL lagic

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

Only one TTL level clock required

N key/two key rollover (mask programmable)
90 key-quad mode capability

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

TRI-STATE is a registered trademark of National Semironductor Corp.
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absolute maximum ratings
Data and Clock Input Voltages and Supply

Voltages with Respect to Vsg
Power Dissipation
Operating Temperature
Storage Temperature

+0.3V 10 -20V

GO0 mW at T, = +25°C
25"C 10 +70°C ambient
-65°C 10 +160°C

Lead Temperatuie (Soldering, 10 seconds) 300°C

electrical characteristics (Note 1,5)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Clock Repetition Rate 10 200 kHz
Clock Pulse Wadth Rep. Rate = 200 kHz 24 26 HS
Rep. Rate = 10 kHz 20 80 s
Clock Amplitude
Logic Levet 0" 325 v
Logic Lewet 1" . 0.4 v
Clock Transition Times
Risetime Rep. Rate = 200 kH: 100 g
Falltime Rep. Rate = 200 kM: 100 e
Clock Input Capacitance 50 pF
Data Input Levels, ¥1 thiu Y10
Logic Lewel 0" Vg = 1.5 v
Logic Level "1+ 45 Vv
Logic Level "0 32% v
Logic Level ™17 0.4 v
Data Strobe Control
Logic Level "0 +3.5 v
Logic Leve! “1% ] v
Data Qutput Levels, X1 thru X9
Logic Level "0" ‘When Cannccted to Y1 thea Y 10 Veg =075 v
Logic Level "1* wia Switch Matrix, (Cy = 75 pF) 45 v
81 thew B9 and Data Strobe
Logic Level "0™ 1= 100uA (Notwe 2| Vg = 1.0 v
Logic Lewvel 1" I=16mA (Nowe 2) +0.4 v
Shift Lock Voltage Opan Betore Closure Voo - 20 v
Shift Lock Voltage Closed Switch Closed Vs v
Shift Lock Voltage Locked Alter Release, (1 = 1.0 mA) Vg 5.0 Vge = B0 v
{Figure 21
Transition Times
Data Strobe (Tpsy ) C, « 100 pF, | « 1.6 mA 25 H
Data Steobe (Tpso) C, * 100 pF, | = 100uA 1.0 s
Data Quiput Levels
(Taor) C, * 100 pF, 1 = 1,GmA 25 s
Tooe! Cy » 100 pF, | - 100uA 10 W
Cutput Enable Setup Time [Tyee) 25 B
Output Enable Release Time (Togal 25 S
Repeat Input Pulse Width (Taey) {Note 3)
tewocxk * 10 kHz 10 ms
foLocx = 200 kHz 0s "
Power Supply Current log. Iss 20 35 mA

Note 1: These specilications apply for Vigg = +5.0 VDC 6%, VGG = =120 VDC :5%, V| ~GNDand T4 = 0'Cro +70°C.
Note 2: When outputs B1 thru BY and Data Strabe are driving TTL/OTL Vgg - Vi < S.28V. Wnen driving MOS, Vgs -

ViL < 100V

Note 3: Trpw min, = 100 x ———
i clock

Note &: 11 shift and control inputs are derived from a single pole, single throw switch closure 10 Vgg. @ 100 OHM resistor
returned to Vi (GND) is requaed on these inputs

Note 5: The foliowing inputs have internal pull-up resstors 10 Vgg: clock, output ensble, repeat, shilt, control
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MM5740

description of pin functions

NAME PIN NO.
X1-X9 412
Y1.¥10 2231
B1.89 1, 33.40
Data Strabe Output 13

Data Strobe Control 14
Output Enable 15
Repeat 16
Key-Bounce Mask 17

Shift 21
Control 19

Shift Lock 1/0 20
Clock 3

Vss 32

Vu_ 2

Vaa 18

FUNCTION

These pins are chip cutputs 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 1o the X drive lines via the key switch
matrix. They are internally precharged 10 a low
state and are pulled high upon switch closure,

These are the data outputs which represent the
code for each keyswitch, They sre TRI.STATE
oulputs with direet 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 1 by the keyboard and is
ready for acceptance. An active data strobe is
indicated by 3 high level. The data strobe may be
npecated in the pulse or leve! mode as indicated by
the timing disgram.

The basic purpose of this input is 10 provide
data strobe output pulse width control, When con-
nected to the date 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 leyel mode of opera-
tion the data strobe control input may be tied to
Vss or to the data strobe output.

This input serves to TRISTATE the data output
(B1-89) 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 L

The repeat input it designed 10 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 Hi signal is apolied 1o the
repeat input via the repeat switch, a 10 chatacter
per second dath strobe will be issued when a data
key and the repeat key are held depressed.,

This pin is intended as & 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" (Vg
level, the der will the shifted char.
acter mode

A logic "'0" places the encoder in the conirgl
character mode. .

This pin is intended 1o serve as an input when the
shift lock key is depressed. I places the encoder
in the shift mode. Upon release of the key, the
shift mode will be maintained and this pin will
serve 2% an output 10 drive an indicator. This func-
ton 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

gative going 1o the fing nega
twe going transition of the clock, -
+5.0V supply
Ground
=12V supoly
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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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Repeat Function

typical applications
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CODE ASSIGNMENT CHART

OVvLSNIN

MATRIX SHIFT
Jipdeh COMMON UNSHIFT SHIFT CONTROL CONTROL CHARACTER

By | 82| 8yf Bs B Bs | B {8 | Ba]ms |Bo By Ba]Bs || |BalBs 85 By |os| us [ s [ ¢ [ sc

x
<

hote 30

olo|lv|o|v|sjw]|n|=-

wim|w|lo|e|ejwe]-

O |~ e (b (-

O NKey Rollover

O 2 Key Roltover

Page [ of 3 (Note 1)

Mate: Use B8 il 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 8 “X" locations by 10 “Y" locations.

Note 3: Write in 10 one’s, 10 two's, etc. in ive X add i i 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 10 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. Vo = 0" VoL = “1.”

Note 5: See application note AN-80 for coding example.
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MMS740AAE, MM5740AAF CODE ASSIGNMENT CHARTS
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MATRIX
ADDRESS

Negative True Logic

By -B; = ASCII Code

85 = Even parity {on By, By, By, Ba. By, Ba. B, By)

By = Selective Repeat Bit
Mote: Use Bg if parity bit is desired.
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