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Keyboard encoder
i.c.309-509

T|e RS2376 Keyboard Encoder l.C. is a fully
integrated P-MOS keyswitch encoding circuit,
suitable for encoding a keyboard with up to 88
switches, plus shift and control, into a useable 9 bit
data code, i.e. the standard 8 bit ASC ll data code +
one parity bit.

The RS2376 offers the facilities of two key roll-over
operation with N-key lockout and has user-
selectable odd or even parity and output polarity. A
self contained oscillator and debounce circuit are
incorporated in the device, requiring only the
addition of a resistor and capacitor for each
function. The outputs are directly TTL/MOS logic
compatible.

The RS 76 key Keyboard (336-703) is designed to
accept the RS2376 Keyboard Encoder LC., enabling
a full ASCII code keyboard to be easily constructed.

Features
oOne integrated circuit required for complete

keyboard assembly.
o Outputs directly compatible with TTL or MOS logic

arrays.
o External control provided for output polarity

select ion.
. External control provided for selection of odd or

even parity.
oTwo key roll-over operation.
o N-key lockout.
o Self-contained oscillator circuit.
oExternally controlled delay network provided to

eliminate the effect of contact bounce.
oStatic charge protection on all input and output

terminals.

Figure 'l Pin connections Figure 2 Block diagram
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4080
Electrica I characteristics
Maximum ratings Exceeding these ratings could cause permanent damage.
V61 andV66(with respecttoVcc) -20Vto +0.3V Functional operationof thisdeviceattheseconditionsisnot
logic input voltages (with respect to Vcc) -20 V to 0.3 V implied-operating ranges are specified below.
StorageTemperature -65"Cto +150"C
Operating Temperatu re Rarrge 0"C to +70'C

Standard Gonditions (unless otherwise noted)

Vcc:5 Volts + 0.5 Volts, (V"":Substrate Voftage)
Vcc:-12 Volts + 1.0 Volts, Vcr:OV
Operating Temperature (TA):9"6 ro +70'C

Characlerislics Conditions Symbol Min TyP' Max Units

Clock Frequency See Block diagram (Figure 2)
footnote for typical
R - C values

1 0 50 100 kHz

Dala Inpul
(Shift, Control, Parity
invert, data & strobe invert).

Logic "0" Level
Logic "1" Level

Vro
V r r

Vce
Vcc- 1 .5

+ 0.8
Vcc + 0.3

V
V

Shift & Control Input
Currenl V r =  + 5 V

V , - O V
l rHs.c 1 5

R
36
I A

60
'ln

prA
' , 4

Data, Pari ly Invert Inpul
Currenl V r  = - 5 V t o  + 5 V - l rHo .p .01 1 yA

X Oulput ()6-Xr)
Logic "1"  Output  Current

Vour = Vcc
Veul = V66-1.3V
Veul = V66-2.0V
Vour = Vcc-5V
Vour = Vcc- 10V

lxr
8o
140
250
500

o
150
300
700
1500

400
800
1500
3()0()

pA
pA
pA
pA
, , 4

Logic "0" Output Current
Vout = Vcc
Vour - Vcc- 1.3V
Vour = Vcc-2.0V
Vour = Vcc-SV
Vour = Vcc-10V

lxo t c
1 3
't2

5

JU
27
25
1 0
1

UU
65
60
40
20

pA
pA
pA
pA
uA

Y Inpul (Yo.Y,o)
Trip Level Y Input  Going

Pnei l i va
Vv Vcc-5 Vcc-3 Ycc-2 V

Hyslerests Note 1
N ^ f p  ,

AVv 0.5 0.9 't.4 V

Selected Y Input Current
VrH = Vcc
V1p = V66-1.3V
V1x = V6s-2.0V
Vrr.r = Vcc-5V
V'" = Vcc-10V

lvs 30
26
24

I

60
54
50
20
t

160
130
120
80
'A

pA
pA
pA
pA

Unselected Y Input Current
VrH = Vcc
V r r = V c c - 1 . 3 V
V1x = V66-2.0V
VrH = Vcc-10

lvu 1 5
1 3
1 2
E

30
27
25
1 0

80
65
60
AN

pA
;rA
pA
, , 4

Input capacitance at 0V Crn 3 1 0 oF
Swilch Characterlslics

Minimum Switch Closure
Contact Closure
Resistance

See Timing Diagram (Figure 3)

Zcc
7.n 1n7

300 o
o

Strobe Delay
Trip Level (Pin 19)
Hysteresis
Quiescent Voltage (Pin 19)

See Note 1
With 680kO to Vcc

Vso
Vso

Vcc-4
0.5
-3

Vcc-3
0.9
-5

Vcc-2
1 .4
-8

V
V
V

Data Oulpul (Br.Be)
Logic "O"

Logic "1" l6s = 1.6mA
lox =-1OQrA Vcc- 1

'_. V
v

Power
lcc
leo

Vcc=  +5V
V66 = -12V

5
5

1 0
10

mA
mA

CFTypical values at +25"C and nominal voltages.
NOTE 1. Hysteresis is dofined as the amount of return required to unlatch an input.

2. Guaranteed number of X & Y loads which may be applied to an X
Output=eleven.
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Operation
The RS2376 contains a 2376-bit ROM,8-stage and 11-stage
ring counters, an 11-bit comparator, an oscil lator circuit, an
externally controllable delay network for eliminating the
effect of contact bounce, and TTL/MOS compatible output
drivers.
The ROM portion of the chip is a Zil 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
lnputs 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.

When a key is depressed, a single path is completed
between one output of the 8-stage ring counter (X0-X7) and
one input of the 11-bit cmparator (Y0-Y10). After a number
of clock cycles, a condition 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 the Strobe Output (via the

Typical characteristic cu rves
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4080
delay network). The clock control stops the clocks to the ring
counters and the Data Outputs (B1-B9) stabil ize 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 lnvert Input (pin 20) provides for
polarity control of Data Outputs 81-D8 (pins 8-15) and the
Strobe Output (pin 16).

Figure 5 Oscillator frequency
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Figure 3 Timing diagram
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Code assignment chart

Coile Assignment shown with Data and Strobe Invert
Input (Pin 20) and the Parity Invert Input (Pin 6) t ied to
Logic "O". This code is an 8 bitASCllcode (81-B8). Output
89 is included as an odd parity bit operating on outputs
B1-87 .
tlote,the # is redaced with the # s(?n for many applications.

Example
81  82  83  84  85  86  87  88  PARITY

B I T

I represents a Loglc "1"

Truth tables

N

I
t
G
Y9

s c -
l l

l t 1
l r

XO

5 .

r t

- - - l -  + c o N T R o L

(CODE REPRESENTATIVE OF KEY DEPRESSION AT
LOCATION XO - Yg AND PROPEB MODE SELECTION)

N  =  NORMAL  MODE
S =  SH IFT  MODE
C =  CONTROL MODE
I  =  OUTPUT LOG|C  " l : :  (SEE  DATA B1 -  Bg )
LOG|C  " l "  =  +5V
LOGrC "0" = 0v TODE SELECTION

5  c = t l
s  E = s
5  c = c
s  c = c

DATA (81.88) INVERT TRUTH TAELE

DATA
OUTPUTS

(81-88)

STROBE INYERT TRUTH TAELE

DATA ANO STROBE
INVERT INPUT

(PlN 20)

STROBE
OUTPUT
(PrN 16)

PARITY INVERT TRUTH TABLE

PARI'TY
INVERT INPUT

(PtN 6)
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