INSTRAMENT

PREL IMINARY INFORMATION

PROGRAABLE MICROCOMPUTER KEYBOARD ENCODERS

FEATURES

- Microcomputer—-based keyboard encoders.

~ N-key rollover or lock out operation

~ 9 output data bits,

- Qutput directly compatible with TTL/DTL or MOS,
= Output data butfer register Included.

-~ Puise or level Data Ready output signal,

= %Any Key Down"™ ocutput signal,

- Mask programable keyswitch debouncing perlod.
= ASCll or binsry (PRO) versions svailable,

= Auto repeat mask option,

- 4,% = 7.0 volt operation

DESCRIPTION

The KB5600 Series 1Is based on the Generatl
instrument PIC16%0A mlcrocomputer, which |Is
programed to be functlonally equivalent to the
Genera! instrument AY-3=-3600 PMOS kayboard encod-

er, This PiC-based keyboard encocder Is designed to

scan 38 S key keybosrd, organized in 3 9 x D
matrix, and output a 9 bit user-defined code when
a key closure 18 detected. DATA, ANY KEY DOWN,
and DATA READY outputs are all buffered end
directly compatible with any TIL/OTL o MOS
device without the nead for any special Interface
conponents. A simple RC circult can be used for
the osciliator Input,
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GENERAL KBGO0
INSTRUMENT KE3600-PRO
PIN FUNCTIONS
Sigual Function
0SC (input) Oscillator lnpute This signal can be driven by an externa! osclilator 1f a

RTCC (input)
MCLR (input)

CLK OUT (output)

TEST

Yoor Vxx

vss

B81=-89 (LC outputs)
X0-X8 (outputs)
W~Y9 (LC Inputs)
SHIFT (input)

CTRL (input)

ACO (output)

DATA READY (output)

precise frequency of operation Is required, or an external RC nefwork can be
usod to set the frequency of operation of the Internal clock generator, This
Is a Schmltt trigger input,

Must be grounded for normal operation.

Master Clear. Usesd to Initialize the Intsrnal ROM program to eddress T7i17g
and latch all 1/0 register high, Should be held low at least lms past the
time when the power supply Is vallds This Is a Schamitt trigger Input.

Cloeck Out. This signal, one-tourth the oscllliator frequency, Is the
Instruction cycle trequancy. No connectlon.

Used for testing purposes only. Must be grounded for normal operation,

4.5V = 7.0V power supply Input.

Ground.

Nine bits data output. Bl is the MS8 and B9 Is the LS8,

Nine scan rows of the keyboard.

Ten scan columns of the keyboard.

SHIFT key Input,

CONTROL key Input,

Any Key Down output

This Is the data strobe output. Activated when data Is available on 81-89,

MASK PROGRAMABLE FEATURES AD OPTIONRS the entire sequance is repeated, thus encoding

the next key., Whan a key closure |s detected
The following mask programable options can be for an aiready encoded ksy, It ls ignored. The
spoclifled to sult Indlvidua! requirements: code of fthe last key encoded remsins on the

output data lines untll the next code s

N-Key Rollover/M-Key Lockost strobed out.

The KE3600 kayboard encoder Is mask programed to b, N-Key Lockout
operate In elther N-key rollover or N-key lockout

mode. In elther case, The debouncing perlod is K When 8 key closure is detected, the debouncing
X 08 microseconds where 1 < K & 255 8y routine s executed, It the key Is stiil
specifying the vatue of K, the debouncing perlod depressed at the end of the debouncing perlod,

can be custom!zed,

z. N-Key Rollover

the code for the depressed key Is transferred
to the data output lines. The DATA READY
signal Iis eactivated (elther puise or level
output). The keyboard scannlng action Is

When & key closure Iis detected und the key haited untll the depressed key Is released.
has not boen encoded, the switch debouncing Upon releass, the keyboard encoder resumes
routine Is executed, 1 the key Is still scanning from coordinate X0, Y. The data
depressed ot the end of the seiected delay output lines remain with the code for the last
time, the 9 bit code for the depressed key Is key encoded.

tfransferred to the data output tlnes. The
DATA READY (strobe) signal (s activated
{either pulse or leve! output). Then the
entire scanning process |s started over agsin
from coordinate X0, W, It another key
closure s detected 8t some ofher coordinate,

Puise or Level DATA READY Siganl

DATA READY can be elther an sctive high or active
low puise, or level signal. 1f & pulse ls chosen,
the minlmum pulse width |s 52 microseconds,
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MY KEY DOWM OUTPUT

This signal 1s a leval which can be either active
high or active low. Whenever a key closure Is
detected, this signal 1s activated Immediately
with no debouncling period. Once activated, tThe
ANY KEY DOWN signal will remaln active untll all
keys are refeased.

Auto Repeat

1t 8 single key closure conditlon sustalns for &
half second, the DATA READY signal will be
asserted af a rate of 10 per second (l.a one
strobe every 100 ml!liseconds.) This aufto
strobing will stop Immediately upon the relsase
ot the key or on the closure of another key., For
the latter cose, the codes for al! depressed keys
output singly without the auto repeat feature.

Porellel Oats Output in ASCIl or Binary

The 9 bit code can be cutput elther In ASCIi or
binary formaft, Specity KES600 for the ASCH!
version, or KE3600-PRC for the binary verslion.

During dets output, blts 2-9 appear on the date
lines at the samo time, Bit 1 Is output B8
microseconds |ater, Atter all nine blts are
output, the DATA READY signal is activated.

ASCl] Yerslioa Keyboard Encoder (KE3600)

The ASCl] werslon provides an ASClI
when a key is depressed.

code output

The key coordinates are arranged to clossly
resemble a standard typewriter kasyboard. See
Flgures 1 and 2.

INSTRUMENT

PRO Verslion Keyboard Encoder (KH3G00-PRO)

The PRO verslon provides a binary code output
when a key Is depressed. This binary code is the
same as they key number of the. key depressed.
All keys szre numbered fram 00 to 89 The Tens
diglt 1s the row number (XO-X8) and the unlts
diglt Is the column number (W=-Y9)., For exomple,
It the key ot coordinate X2, Y3 s depressed,
binary 23 Is ocutput, Seven bits (B1, B4-E9) are
required %o output binary 00 to 89 with B1 belng
the MSB, THe other two bits (82, &) are used fo
cutput the CONTROL end SHIFT key respectively.
14 CONTROL key Iis depressed, B2 Is clearod. £
SHIFT key |s depressed , B3 |s cleared, It both
are depressed, both B and B3 are cleared.

Standard Festures

The tollowing are the standard features inciuded In
both the KE3600 and KEBE&O0-PRO keyboard encoders:

9 bit paralle! data output

ANY KEY DOWN cutput-active high levei

DATA READY cutput-active high pulse of 52us

Auto repeat at a rate of 10 characters per second
N-Key rollover

Debounce perlod-5S.4ms (50 WBus periods)

© 0 06 0 0 ©
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JSTRSENT - REsa0-PRO

DIFFERDICES BETWEEN THE KEGG00 KEYBOARD ENCODER M) THE AY-5-3608 KEYHOARD ENCODER

The tollowing table gives a comparison of the two devices:®

Feature KE3600

Max!msm number of output data 9
bit

Switch debouncing delay period
Power supply +5v
N-Key rollover/lockout

Output complement control

Chip Enable No
ANY KEY DOWN output Yes

OATA READY pulse width 92-104 ps

Mask programabie 108-27650 ps.

Mask programeble

Data cannot be complemented
without extra hardware Inverters | external control

AY=5-3600

Determined by external capacitor.
+5V and ~12Y
Selection under externa! control

Data can be comp!emented under

Yos
Yes

10-100 ps

*Timing data Is based on tcy-4.0ps (fggc = 1 MHZ)

Linltation on Choosing the 9-8Bi1 Date Outpet
Codlag Scheme

The keyboard has four modes (NORMAL, SHIFT,
CONTROL, AND CONTROL SHIFT MODE) with D keys for
each mode. This glves a total of 3 possible
codes. The AY-5-3600 keyboard encoder I8 capable
of outputing 360 distinct codess The PICISOA-
based keyboard encoder can store only about 200
distinct codes, Thereforea a reiationship
must exist botween codaes If more are required,
For example, there are only 81 distinct codes
for the KB3600, Whan the SHIFT key is depres-
sed together with another key, a formuls
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{s used to fransform the code from the NORMAL mode
to the code tor SHIFT sodes In the cose of ASClI
code, cctel & s subtrected from the normal code
to obtaln the code for the SHIFT mode, and octal
1490 is - subfracted from tha CONTROL AND
CONTROL=SH| FT modes.

TINING SPECIFICATIONS

Figure 1 shows the timing relstion for different
signals for paralle! data cutput, (Ses above for
the mask programable debouncing perlod.) It no
key |s depressed, 13ms are required to scan aill ©
ksy s,




GENERAL K830
INSTRUMENT KA3800-PRO

Figwe 1
KESE0-ASCl§ KEYBOARD EXCODER CODE ASS IGNMENT
SYMBOL NORMAL SHIFT CONTROL CONTROL=SHIFT
(GRAYVE) Y8
a Y2
b X3
c X2r3
d x2y2
. Y1
f xv2
g x4Y2
h x5Y2
i X713
J Xx6Y2
13 X7Y2
i Xx8v2
m X7Y3
n X6Y3
o xay 1
p X6Y6
q Y
r X3Y1
s X1Y2
t+. X4Y1
u X6Y1
v XAY3
w X1Y1
x X1Y3
Y x3Y1
z Y3
(o x3Y6
| xX2Y8
3 XAYS

x6Y4
DEL x2Y9
e Y8
A XYz
8 X3Y3
c x2Y3
0 X2Y2
£ x2y4
F xav2
G XAY2
H x5Y2
| X7t
J X6Y2
K X712
L XBY2
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. GEONERAL KHS60
INSTRUMENT KE3600~PRO

KB3600-ASCl| KEYBOARD ENCODER CODE ASSIGNMENT (comtinued)
SYMBOL NORMAL SHIFT CONTROL CONTROL=SHIFT
M XI7s
N X6Y3
0 XYy
P X5Y6
Q Yy -
R XY
H] X172
T XAY 1
] X5Y1
¥ XAYS
w X1yt
X X3

| XxS5Y1
- Y3
L X3Y6
N xzY8
3 X4YS
A X6Y4
- X279
SPACE X4Y9 XAY9 YAY9 XAY9
! W
» Xy :
) pvayg
3 3w
1 XAYY
& xsvy
! X8y
( v
} x8wW
* X5Y4
+ X8YS
’ X8Y3
- X2Y4
. XBY4
/ XTY4
"4 X8Y8 Xa8Y8 X8Ys X8Y8
1 b rair
2 Wy
3 hvai g
4 3w
s XA
6 x5y
7 X6y
3 Xy
9 X8Ww
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GENERAL KEZ600
INSTRUMENT KEG600 ~PRO
KESG00-ASCI§ KEYBOARD ENCODER CODE ASSIGHMMENT (coatinwed)
SYMBOL NORMAL SHIFT CONTROL CONTROL-SHIFT
: X5Y4
: XBYS
< 3BY3
. x2Y4
> x3Y4
? X1Y4
NUL b At gYs
SOH Y2 xay2
STX Y3 X3Y3
ETX x2Y3 x2yY3
EOT xv2 Y2
ENQ XY 1 2y
ACX Y2 Y2
BEL Y2 xAY2
8s x5Y2 x3v2
HT b oAl XIvt
LF x3Y9 3Y9 x6Y2, X3Y9 xX6Y2, X3Y9
vT X7Y2 X7Y2
FF x8Y2 X8Y2
CR Xiye X1v9 X713, X1y9 X71Y3, X1Y9
SO X5Y3 xBY>
Sl Xx8Y 1 X871
OLE X5Y6 X6Y6
pet Y Y
DC2 Y1 X371
DC3 X1v2 X1Y2
DC4 YAY1 XAY1
NAX X6Y1 X6Y1%
SYN YAY3 XAY3
ETB X1yt X1v1
CAN X1Y3 Xir3
EM XYl X5 1
suB ays agYs
ESC vy b At by Y9
FS xY3 X2Y8
GS XAYS X4YS
X5Y4 X5Y4
us 2y x2Ys
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INSTRIMENT KEG600-PRO

KE3600 ASCl| Keybowrd Encoder Code Assigrment Chart

Y
0 1 2 3 4 5 6 7 8 9
X .
, DC1 OC1 | SOH SCH |SuB SuB NUL NUL | ESC ESC
0
{ 119 g A s Z 2 - @ | ESC ESC
ETB ETB | OC3 DC3 |CAN CAN CR CR
1
" 21 Y v S s X x CR CR
ENQ ENQ | EOT EOT |ETX ETX FS FS| US US
2 i
f 3| E e D d cC ¢ . - DEL
D2 D2 | AKX ALK LF LF
3
$ 4| R r F 1 4 LF LF
DCA DCA4 | BEL BEL | SYN SYN GS GS P &
4
] 51T ¢ G 9 Vv v *
EM EM| BS B8S |STX STX
5
& 6|/ y]lH nis b LI
NAK NAK | LF LF| SO SO | RS RS DLE OLE
6
' 71/ U wu J 1} N n P
HT HT | YT YT} CR CR
7
( 8] 1} | K k H a T/
8 St SY | FF FF o 0
) 9} 0 o L 1 < |, > o *+ 3 0 0
Notes: Legend:
The unused matrix locations can have user-defined
(mask defined) codes, Consult your local Genersl! CONTROL- CONTROL
instrument sales office 1f such a requirement SHIFT
exists,
SHIFT NORMAL
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Fig. (1) Tislng Diagrom For Paralle! Dats Output®

RESUME KEYBOARD SCANNING
KEY CLOSURE READ KEY AGAIN FOR N—-KEY ROLLOVER
‘ \\ START DEBOUNCING

W

| - \ i
- | so4ps ascn !
KEY ! f— ——] :
CLOSURE 0 i | S04ps PRO ! !
' = le—72ps8 | ! |
. s 12 ] 1 {
ANY KEY ‘ he—— —_— : }
oOWN ! } | |
. —o 32p8 4$ $ 1 :
1
DATA OUTPUT : | ]
B2-89 <f _.} tams
4F A\
DATA OUTPUT : :x :
81 {f i ] 1
1 (I |
DATA READY = -: 528 e o 110];8:-—
rd 4 U] e L
17 T T T
; | —*ls2us}*— :
]

Timing Based on Toy = 4 us (Foss s 1 MHZ)
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INSTRUMENT

ELECTRICAL QUARACTERISTICS

Maximm Rotiags®
- Temperature Under Blas ceescscvcssccee 125°C
Storage Temperature eescesees -55°C to +120°C
Yoltage on any pin with

Respect 10 Vggeereovaveeee =0.3V to +12,0V
Power Dissipation .veessewsevesocecse WOOmW
Power Disslpated by any

one 1/0 pin (NOT® 1)eceescereccccncas BOmW
Power Dissipated by all
170 pIng (NoT® 1)ececcescrseseccenes SOmW

Standard Conditions (unless ethervise stated):

OC CHARACTERISTICS
Operating Temperature Ty = 0°C fo ¢#X°C

* Exceeding these ratings could cause permanent
damage fo the device, This is g stress rating only
snd tunctlional operation of this device at these
conditions s not Implled ~ operating ranges are
specified In Standard Condition. Exposure to
sbsolute maximum rating condltions for extended
perlods may affect device reliability,

Data labled %typicai® [s presented
guldance only and Is not guaranteed.

for deslign

Sym Min Typ Max Units Conditions
Primary Suppiy Voltage VDD 4.5 - 7.0 v
Output Butter Supply Vol tage Vyxx 4.5 - 0.0 v (Note 2)
Primary Supply Current oo - » 55 mA Atl 1/0 pins high
Output Bufter Supply Current Vxx - 1 S oA All 1/0 plas high (Note 3
Input Low Voltage Vi 0.2 - 0.8 v
input High Yoltage (except MCLR
RTCC & OSC when driven externally)| Vi 2.4 - Yoo Y
Input High Yoltage (MCLR,
RTCC & 0SC) Vinz Ypo-! 2.6 Yoo v
Output High Vol tage You 2.4 - Yoo v Touc® =B0pA provided
by Iinternal pullups (Note 4)
3.5 - Yoo ‘m =0
Output Low Vol tage (1/0 oaly} YoLi - - 0.45% ] o = le6mA, Vyy = 4,5V
- - 0.9 v loL = 5.0mA, Vxyx = 4.5V
- - 0.9 v IOL - S.OM, Vxx = 8,0V
- - 1.20 v oL = BOmA, Vyx = 80V
- -1 20 v loL ® DOmA, Vyy = 8.0V
{Note %)
Qutput Low Yol tage (CLKOUT) VOLZ - - 0,45 Y lor ® t6mA (Note 5)
Input Leakage Current (MCLR, RiCC) e -3 - +5 HA Vss < Vin & Yoo
Output Leakage Current {open
drain 1/0 pins) - loic - 0 pA Voo < YpIn < WOV
Input Low Current (all |/0 ports) TN 0.2 0.6 | =1.6 mA ViL = 0.4V internal pullup
Tnput High Current (all 1/0 ports) | Iy | 0.1 0.4 =1.4 mA Vig = &4
NOTES:

t. Powor dissipation for 1/0 pins Is calculated by
T g = PR ] ) + X (e = Youd (Jlould + Zi¥oy) Qe
The term 1/0 reters 1o all Intertece pins: Input, output or /0,

2. Vyx supply drives only the 1/0 ports.

3. The maximum lyy current will be drawn when all 1/0 ports ere outputting a High
4, Positive current Indicates current into pina Negative curreat Indicates current cut of 2 pine
S5« Total ‘OL for all output pins (1/0 ports plus QX OUT) must not exceed Z25mA,
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GEMERAL KES600
INSTRUMENT KES600-PRO
Standard Cond|tloas (unless otherwise stuted):
A OUWRACTERISTICS
Operoting Temperature T, = 0°C to +R°C
Characteristic Sym Min Typ | Max Units Conditions
Instruction Cycle Time Tey 4 - 0 ps ] 0.4 = 1,0 MMz,
external time base
{Note 1)
| /0 Ports
Data input Sstup Time Ts - - 174 toy ns
) =125
Oata Input Hold Time TH 0 - - ns
Data Output Propagation Delay Tpp - 20| 600 ns Copacitive load = Dof
0SC Input
External Input impedance High RyscH - 1] - Vosgc = %V
Exterana! lnput impedance Low RoscL - é| - Vosc = 0.4Y
Applles to ecternal 0SC
drive only

Notes:

1. lnstructlon cycle perlod (tcy) equals four times the Input osclllator time basze perlod,
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GENERM. KH3600
INSTRUMENT KE3600~PROD
170 TIMING

éu our b———\‘ /—-\

ouTPUT

INPUT

]2‘_““5 | execuTe | SWER | white
pc IN- > 10
ADDRESS ROM lsTrRUCTIO ANAL vo
FOR NEXT
INSTRUCTION BUS
- tpd e

ts
- :--——tn;‘-

| Xsraand =X

H 1
A
'

NOTE:
Rice and fall times
are ioad dependent

K QUT TiNINg

*cm __, e
[»—‘cn.n-_—l
vy B o
cLx X T

g-—-—-!cun._._.l

SOMITT TRIGGER CHARACTERISTICS

Vg (YOLTS)
84
. 04+
+ t = vi (VOLTS)
.8 27
' [34) .osc

TYPICAL HYSTERESIS
Tp = 25°C

VDD-SV
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INSTRUMENT K500 -FRO

KESS00 OSCILLATOR GPTIONS (TYPICAL CIRCUITS)
RC OPTiOM OPERATICON
Voo
Riext)

TO KB360O PIN #3868
Clext)

.||—-|

b o]
-~ \ \
\ [\l A VDD - 5.0V
fexr = \| N\ [N | ©-eroF
NN | TA-28°C
e
NN
\
e TYPICAL

1 s I 1

i1

4 90 80 WO 1X) a0 160 180 00 230 24¢ 200

INSTRUCTION CYCLE TIME (KHZ)
Osclilator Frequency With Typical Unit to Unlt Varlance

Unit to Unlt Yeriation et Vpg = 5.0V, Ty = 25°C is + 25%
Varlation from Voo = 4.5V - 7.0V reterenced fo 3V Is =35, +9%
Variation from Ty = 0°C = W*C referenced to 25°C 1s +3%, =5%

BUFFERED CRYSTAL INPUT QPERATION

XTAL
o
R
TO 0SC PIN #36
c c
]; ]_: 30% < DUTY CYCLE < 70%
EXTERNAL CLOCK 3NPUT OPERATION
cLocx FROM
EXT. SYSTEM TO OSC PIN #3868
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IMSTRISMENT KBS0 -PRO
MASTER CLEAR 3
' voo
R $ R< 100K
KB3600 WCLR PN #37
c O.iuf

Master Clear requires >1,0ms delay before activation after power Is
applied fo the Vpy plna  To achieve this, on external RC con-
tlguration es shown can be used (assuming VYpp (s applied as a
step function).

OUTPUT SINK CURRENT GRAPH

Vxx = 10
40 // 1 VXX =29
s0 /‘/‘/ ~ 4 vz =8
,// 1 e VXX =27
(::, 20 /,/ ,AL/J/ || {Vxx=6
1'4%/ ol Vx = 8
ol LT
1
1.0 2.0 3.0

Yor (YOLTS)
o v& Yoo TYP @ 25°C

The Output Sink Current |s dependent on the V.  supply and the
output load. This chart shows the typlcal curves wsed to exprass
the output drive capabllity. .
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INSTRUMENT KE3600 -PRO
You ¥S lgy (1/0 PORTS)
VDD u Vxx = 4.28Y
8 Tasss’ C
‘ (]
\ — / TAz zs. c
Vo 4 \\ | - aned c
{voLT9)
2 N\ ,/
, \W\
200 400 800 800 1000
toH (sA)
POMER SUPPLY CIRRONT YS TEMPERATIRE
VDD = 7.0V
‘80
.078mas’ ¢
40 — - :
D0 4, N/ |- osmas ¢
\CN.
20
10

-40 0 40 80 120

TEMPERATURE (°*C)
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Customer Name

2. Debouncing perlod Is:

3« DATA READY Signai:z

-9

be

4e ANY

Active Level:
Active Pulse:

Pulse Width Is:

KEY DOWN Signal:

S« Auto Repeat at a
rate of 10 characters

por

sacond ¢

Code: ASCli: KB3600 Blnaryt

08 (microseconds)

(1=235)
High Low
High Low

{microseconds)

(52=-04ps In 12ps. lncrements oniy)

Actlve High Active Low

Yes No

KB3500 ~PRO Customer Assigned

(Attach Code
Asslgnment)

0SX0 124~-16

Address

City State Zip Country

Tolephone Number Ext,

Customer Contact Title Date

fe N-Xeoy Rollover: Yes No (N-K3y Lockout)




