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CSBR DAR%III\IICROSYS'I'EMS KR2376-XX

Keyboard Encoder Read Only Memory

FEATURES PIN CONFIGURATION
[ Outputs directly compatible with TTL/DTL or A=y
MOS logic arrays. . ol E : “0 % Freauancy Control A
. . requency Contr a9
U External control provided for output polarity Frequency Control C [] 3 38 XJ
selection. shiftinput [] 4 37 [ X2.| keyboara
[ External control provided for selection of odd Control Input [ 5 36 0 X3 4 paerix
or even parity. PlritylnvsnlnputE 6 35 %m Outputs
N Parity Output 7 34 ] x5
[J Two key roll-over operation. Data Output B8 [ 8 e
O N-key lockout. DataOutput B7 ] 9 320 X7J
O Programmabite coding with a single mask Data Output 86 [] 10 31 %W“
change Data Output 85'C] 11 30 [ Y1
L R L Data Output 84 [] 12 w2
(1 Self-contained oscillator circuit. Data Output 83 [] 13 28] v3
[0 Externally controlled delay network provided Data Output B2I[] 14 27 [J Y4 |Keyboard
to eliminate the effect of contact bounce. Data Output B1 [ 15 26 [ ¥5 ) Matrix
. . . . Yi ] 1
[ One integrated circuit required for complete s"""‘::'::;E . - % ol
keyboard assembly. vaa [ 18 23 [ ve
[ Static charge protection on all input and Strobe Control input [ 19 2[]ve
output terminals. Dalt: :3}:‘%:;1 O 20 21 [J 10
[ Entire circuit protected by a layer of glass i ! - -
passivation. PACKAGE: 40-Pin D.I.P.
GENERAL DESCRIPTION
The SMC KR2376-XX is a 2376-bit Read Only Memory  any special interface components.
with all the logic necessary to encode single pole The KR2376-XX is fabricated with low threshold,
single throw keyboard closures into a usable 9-bit P-channel technology and contains 2942 P-channel

code. Data and strobe outputs are directly compatible enhancement mode transistors on a single monolithic
with TTL/DTL or MOS logic arrays without the use of chip, available in a 40 pin dual-in-line package.

TYPICAL CONNECTION OF KR2376-XX

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 YB Y9 Y10

KR2376-XX 31 [30 [29]28 [27 [28]25 J24 |23 [22 [21 =
wr-————— +++++-++++-+rt+r——————— b c2 =z
Voo ——4 490 A o
17 =
Vono ——4 50 KHz 2B o
Veo 1 OSCILLATOR 3 C RS o
| —l I rrequency
| . | CONTROL
| 11 BIT COMPARATOR |
! cLOCK |
f CONTROL |
: I 11 STAGE RING COUNTER }t— | d4d444444424
|
! IIJILI]]11] 1 v
| 39 X0
SHIFT INPUT 4 R
5 — Hy—
CONTROL INPUT 24 — 8 - x
STROBE | 2376 BIT ROM — STAGE He— %
CONTROL INPUT 19, ™ 0 (9 BIT x 88 KEYS x 3 MODE) M1 coneen [t
. — = »
Ri|c1] | 33 X6
| - *’_% %%
Voo Vee | | l l l l 1 l l l l | 88 SPST KEYBOARD SWITCHES
DATA & STROBE 20 1 | Yo Y1
INVERT INPUT | X8
PARITY 6 , COMPATIBLE OUTPUT DRIVERS | { J--——\’— TYPICAL SWITCH
INVERT INPUT \
[ R S N U N N0 U T A i x7
e
6 |7 Je Jo [0 [ii [z [is [ Tis -
v
EXAMPLE
gl LLITLY)
F' 1 DATA OUTPUTS * R1 (680Kn)5 C1 (0014} provide approx. 1.5 ms delay
g ‘ R2 (1£Kn) C2 (50pf) provide 50KHz clock frequency
(see figure 6)
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MAXIMUM GUARANTEED RATINGS?

Operating Temperature Range .............................................. 0°Cto +70°C
Storage TemperatureRange ........................................" —65°C to +150°C
GND and Vag, with respectto Voe ......o.vuuueiuuenneen —20V to +0.3V
Logic Input Voitages, with respectto Vee ..o —20V to +0.3v

t Stresses above those listed may cause permanent dama
and functional operation of the device at these or at any

the operational sections of this specification is not implied.

ELECTRICAL CHARACTERISTICS

geto the device. Thisisastress ratingonly
other condition above those indicated in

(TA=0°Cto +70°C, Vcc = +5V +0.5V, Vog = —12V 11.0V, unless otherwise noted)

Characteristics Min Typ Max Unit Conditions
CLOCK 20 50 100 KHz see fig.1 footnote (**) for typicai
R-C values

DATA INPUT

Logic “0” Level +0.8 \

Logic “1” Level Vce-1.5 v

Input Capacitance 10 pf
INPUT CURRENT

*Control, Shift & YO

thru Y10 10 100 140 HA  VIN=+5.0V
*Control, Shift & YO
thru Y10 5 30 50 MA  VIN = Ground

Data Invert, Parity Invert 01 1 MA  VIN=—5,0V to +5.0V
DATA OUTPUT & X QUTPUT

Logic “0" Level +0.4 V. loL =1.6mA (see fig. 7)

Logic “1” Level Vce-1.0 V. loH =100 uA
POWER CONSUMPTION 140 200 mW  Nom. Power Supp. Voltages

(see fig. 8)

SWITCH CHARACTERISTICS

Minimum Switch Closure see timing diagram-fig. 2

Contact Closure Resistance

between X1 and Y1 300 Ohm
Contact Open Resistance
between X1 and Y1 1x107 Ohm

*Inputs with Internal Resistor to Vag

DESCRIPTION OF OPERATION

The KR2376-XX contains (see Fig. 1), a 2376-bit
ROM, 8-stage and 11-stage ring counters, an 11-bit
comparator, an oscillator circuit, an externally
controllable delay network for eliminating the effect
of contact bounce, and TTL/DTL/MOS compatible
output drivers.

The ROM portion of the chip is a 264 by 9-bit
memory arranged into three 88-word by 9-bit
groups. The appropriate levels on the Shift and
Control inputs selects one of the three 88-word
groups; the 88-individual word locations are
addressed by the two ring counters. Thus, the ROM

address is formed by combining the Shift and
Control Inputs with the two ring counters.

The external outputs of the 8-stage ring counter
and the external inputs to the 11-bit comparator are
wired to the keyboard to form an X-Y matrix with the
88-keyboard switches as the crosspoints. In the
standby condition, when no key is depressed, the
two ring counters are clocked and sequentially
address the ROM,; the absence of a Strobe Output
indicates that the Data Outputs are ‘not valid’ at
this time.
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When a key is depressed, a single path is completed
between one output of the 8-stage ring counter
(X0 thru X7) and one input of the 11-bit comparator
(Y0-Y10). After a number of clock cycles, acondition
will occur where a level on the selected path to the
comparator matches a level on the corresponding
comparator input from the 11-stage ring counter.
When this occurs, the comparator generates a
signal to the clock control and to the Strobe Output
(via the delay network). The clock control stops the
clocks to the ring counters and the Data Outputs

(B1-B9) stabilize with the selected 9-bit code,
indicated by a ‘valid’ signal on the Strobe Output.
The Data Outputs remain stable until the key is
released.

As an added feature two inputs are provided for
external polarity control of the Data Outputs. Parity
Invert (pin 6) provides polarity control of the Parity
Output (pin 7) while the Data and Strobe Invert
Input {pin 20) provides for polarity control of Data
Outputs B1 thru B8 (pins 8 thru 15) and the Strobe
Qutput (pin 16).

SPECIAL PATTERNS

Since the selected coding of each key is defined
during the manufacture of the chip, the coding can
be changed to fit any particular application of the
keyboard. Up to 264 codes of up to 8 bits (plus one
parity bit) can be programmed into the KR2376-XX

ROM covering most popular codes such as ASC11,
EBCD1C, Selectric, etc., aswell as many specialized
codes. The ASC11 code is available as a standard
pattern. For special patterns, use Fig. 9.

TIMING DIAGRAM

SWITCH
CLOSURE

L&

SWITCH
RELEASE

L

fe———————— MINIMUM SWITCH CLOSURE

Y KEYBOARD  Vec
MATRIX QUTPUT

STROBE OUTPUT

88 CLOCK CYCLES STROBE WIDTH
< SWITCH STROBE 5 SWITCH
BOUNCE DELAY BOUNCE

|
1
|
|

MINIMUM SWITCH CLOSURE = SWITCH BOUNCE +

——

— Sus
DATA
F_'VALID
@88x% + STROBEDELAY + STROBEWIDTH

Sf e

MAXIMUM DETERMINED DETERMINED BY MINIMUM TiME
EXPECTED BY FREQUENCY EXTERNALRC  REQUIRED BY

OF OPERATION EXTERNAL
(EXTERNAL RC) CIRCUITRY
Fig.2

POWER SUPPLY CONNECTIONS FOR OUTPUT DRIVER & “X” OUTPUT STAGE
TTL/DTL OPERATION TO KEYBOARD

-2V 45V Gnd Vea

Vano
Vec‘l’ VOCJ( VGND\\( L
‘i;:
L i TTL/DTL
OUTPUTS | LOGIC OR 1 out
—

KR2376-XX SMC LOW
VOLTAGE

MOS LOGIC

=
z
=
=
5
o]
(%]

TTL/DTL
LOGIC OR INPUTS
SMC LOW | ——
VOLTAGE
MOS LOGIC

POWER SUPPLY CONNECTIONS FOR
MOS'-OPERATION “Y” INPUT STAGE FROM KEYBOARD

BYY Voo

Gnd
Vaa | Vec | Vano

8 1 17 oy T0
FROM HIGH OR
LOW VOLTAGE | INPUTS outpurs | 70 HIGH K E‘Iﬁﬁ'é’“
MOS OR TTL/DTL | ——> KR2376-XX | 5| ORLOW .
REFERENCED \:A%LTAGE
TO -5V STATIC CHARGE Voo COUNTER
PROTECTION DEVICE INPUT
Fig.3 Fig.4
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TYP. OUTPUT
STROBE OSCILLATOR ON RESISTANCE TYP. POWER
DELAY FREQUENCY VS. GATE CONSUMPTION
VS. ¢, vVS.C, BIAS VOLTAGE V8. TEMPERATURE

| 180
R I= 100K0 I I l , , l

Taz25°C | Io : 100ulA Nom. \Slzgg Yoltage
Nom. Supp. Voitage

|
Vgg = -12v
N T
P,

00254t

8
g

002ut

g

8

g

00154f

T

3

001t

T

CAPACITANCE
Roion) - Ohms

I\

™S

D
TYP POWER - mW
&

CAPACITANCE - pf
8

[

Nom. Supp. Voitage

Q 120
2 3 0 20 40 80 80 100 035 3 25 2 15 10 5 G 10 20 30 40 50 60 70
DELAY - msec FREQUENCY - KHz Vas - Volts TEMPERATURE - °C

Fig.5 Fig.6 Fig.7 Fig.8

CODE ASSIGNMENT CHART DATA (B1-B8) INVERT
KR2376-ST TRUTH TABLE

8 Bit ASCII, odd parity DATA& STROBE _ CODE. DATA
INVERT INPUT  ASSIGNMENT OUTPUTS
Pin 20) CHART (B1-B8)

4]

Ono

1
1 1
o] 1
0 0

g

STROBE INVERT
TRUTH TABLE
DATA & STROBE TROBE

§
INVERT INPUT  INTERNAL  OUTPUT
(Pin 20} STROBE (Pin 16)

1

—“00a
“a00

[
1
0

PARITY INVERT
g TRUTH TABLE

PARITY CODE PARITY
H INVERT iNPUT  ASSIGNMENT OUTPUT
(Pin 6) CHART (Pin7)

1 [
1 1
[1] 1
0 0

4 %
csoa

MODE SELECTION

(27 N W]
O 0 Gl
L T )

Onz

z

VALID (SPURIOUS DATA)

B1 82 B3 B4 B5B6 87 B8

N s C PARITY BIT
Ly X0 v
to 1234586789
¥4 —f' ——————— & - & - -m——» NORMAL N = Normal Mode
Y9 ‘———— - ==& ——— SHIFT $ = Shift Mode
o > —> CONTROL  C = Control Mode

& = Output Logic “1" (see data B1-B8
(Code representative of key depression at L 13 ‘;gv f )

location X0-Y9 and proper mode selection)

S'IANMRD MIQOSYSTEMS Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor applica-

tions; consequently complete information sufficient for construction purposes is not necessarily given. The

Tm information has been carefully checked and is bslieyed to be entirely reliable. However, no responsibility is

m assumed for inaccuracies. Furthermore, such information does not convey to the purchaser of the semiconductor
(5161 273- 1100  TWX-510-227-8696.

devices described any license under the patent rights of SMC or others. SMC reserves the right to make changes
at any time in order to improve design and supply the best product possible.
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