AY-5-3600

Keyboard Encoder
FEATURES

¥ One integrated circuit required for ¢ plete keyb d b

® N key rollover or lock oul operation

8 Quad mode operation

B | ock out/rollover selection under external control (option)
B Self-contained or slave oscillator circuit

® 10 gutput data bits available

® Qutputs directly compatible with TTL/DTL or MOS logic arrays

® Qutput data buffer register included

® Qutput enable provided (option)

B E 1 data compl | provided (option)

® Pulse or leve! data ready output signal provided (option)

® “Any Key Down" output provided (option)

= Externally controlled delay network provided to eliminate the
effect of contact bounce

® Programmable coding with a single mask change

¥ Static charge protection on all input and outpul terminals

B Entire circuit protected by a layer of glass passivation

DESCRIPTION

The General Instrument AY-5-3600 is a Keyboard Encoder
containing a 3600 bit Read Only Memory and all the logic
necessary lo encode single pole single throw keyboard closures
into a usable 10 bit code. Data, Any Key Down and Data Ready
outputs are directly compatible with TTL/DTL or MOS logic
arrays without the need for any special interface components.
The AY-5-3600is fabricated with MTNS technology and contains
5000 P channel enh transi on a single
monolithic chip.
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m AY-5-3600

CUSTOM CODING INFORMATION

The custom coding information for General Instrument’s AY-5-

3600 Keyboard Encoder ROM should be transmitted to General

Instrument in the form of 80 column punched cards. Each ROM

pattern requires 92 cards (1 title card, 1 circuitoption card and 80
ROM pattern cards). (See Note 1)

Itit is not possible to supply punched cards, then the Truth Table
should ba completed (See Note 1). However, there would be a

PIN OPTIONS

Pins 6-40 of the AY-5-3600 are permanently assigned. The func-
which

substantial savings in both the coding charge and turn-around
time if punched cards were used. Upon receipt of the punched
cards or the Truth Table, General Instrument will prepare a
computer-generated Truth Table which will be returned to the
user for verification.

NOTE 1: Card and Truth Table format available upon request.

Chip Enable (CE)

tions assignedto pina 1-5 dep
selected from the following:

External Clock

—requires one package pin to input an external clock source.
Inlernal Oscilator

~—requires three package pins interconnected with an external
RC network to develop the clock required.

Lockout/Rollover (LO/RO)

—requires one package pin to externally select N-Key Lockout or
N-Key Rollover. LO = +5V, RO = GND.

Complement Control (CC)

—requires one package pin to externally control the logic state of
the data bits (81-810) and, it required, the Data Ready oulput.

L

pinto the data bits (81-B10)and. il
mquited the Daln Ready and Any Key Oulpul

Any Key Output (AKO)

—requires one package pin to indicate a key depression.
Outpul Data Bit 10 (B10)

—requires one package pin when ten data bits are required to
encode each key.

Select the pin options desired:

External Clock + 4 of the following functions
OR

Internal Oscillator + 2 of the following functions

LO/RO, CC, CE, AKO, BIO

The following chart lists the pin assignments according to the functions selected above:

PIN1 PIN 2 PIN3 PiN4 PINS
External Clock LO/RO [ele] CE AKO
External Clock LO/RO cc CE BlIO
External Clock LO/RO cc AKO BIO
External Clock LO/RO CE AKO BIO
External Clock ccC CE AKO BIO
LO/RO cc
LO/RO CE
LO/RO AKO
LO/RO BIO
Internal Oscillator cc CE
CcC AKO
cc BIO
CE AKO
CE BlO
AKO BIO
ELECTRICAL CHARACTERISTICS
Maximum Ralings®
Voo and Voo (with respecttoVee) . . . . . . . . . . =20V to +0.3V *Exceeding these ratings could cause
Logic input voltages (with respecttoVec) . . . . . . =20V to +0.3V permanent damage. Functional operation of
Storage Temperature . . . . . « v « v v o . . . —65°C to +150°C this device at these conditions is nol
Operating Temperature Range. . . . . . . .. ... 0°C to +70°C implied—operating ranges are specified

Standard Conditlons (unless otherwise noted)

Vee = +5 Volts £0.5 Veolts

Vas = =12 Volts 1.0 Volts, Voo = GND

(Vee = Substrate Voltage)

Operating Temperature (Ta)=0°C to +70°C

3-24

below.



AY-5-3600 -

ELECTRICAL CHARACTERISTICS

Characteristics Sym Min Typ™ Max Units Conditions
Clock Frequency f 10 50 100 kHz See Block diagram footnote”
for typical R-C values
External Clock Width T = = HS
Clock Inpul Vio Voo - 5 v
Vi Vec—1.4 — Vee +0.3 v
Data input
(Shift, Control,
Complement Control,
Lockout/Rollover,
Chip Enable
& Extarnal Clock)
Logic "0" Level Vio Vaa - +0.75 v
Logic “1” Leval Vi Vee —1.1 - Veet0.3 v
Shift & Control Input
Current Tnsc 75 95 120 HA V, =+5V
X Output (Xg-Xq)
Logic “1" Qutput Current It 40 170 400 pA Vour = Ve (See Note 2)
600 1300 2500 uA Vour=Vec—1.3V
800 1600 3500 BA Vouvr = Veem2.0V
1500 3800 6000 A Vour= V5V
3000 6000 10000 EA Veovr=Vee—10V
Logic “0" Output Current %0 8 15 50 sA Vour = Vec
6 1" 3as BA Vour=Ve—1.3V
5 10 30 pA Vo = V2.0V
2 5 15 wA Vour=Vec—5V
- 05 5 #A Vour = Ve 10V
¥ Input (Yo-Yq)
Trip Level Vy Ve s Ve 3 V2 v Y Input Going Positive (See Note 2)
Hysteresis AVy 05 [ E:] 1.4 v (See Note 1)
Selected Y Input Current Ivs 18 36 100 phA Vs = Vee
14 28 90 pA Vin =Vee=1.3V
13 25 80 A Vin = Vec—2.0V
-] 12 60 pA Vix = V5V
—_ 1 30 uA Vis = Vec— 10V
Unselected Y Input Current vy ) 18 50 BA Vi =Vee
7 14 45 #A Vi =Vec1.3V
6 13 40 pA Vin = Vee—2.0V
3 6 30 wh Vis =Vec 5V
-_ 05 15 A Vix = Vec—10V
Input Capacitance Cin - 3 10 pF at v (Al Inputs)
X-Y Precharge
Characteristics P 1500 3500 5000 pA V=V
200 600 1500 A V = V5 (See Note 2)
Switch
Minimum Switch Closure - - —_ - — See Timing Diagram
Contact Closure
Resistance Zec - - 300 n
Zco 1X107 - - 1]
Strobe Delay
Trip Level (Pin 31) Vso Vec—d Nec3 Vo2 v
Hysteresis Van 05 09 1.4 v (See Note 1)
Quiescent Voltage (Pin 31) -3 -5 =9 v With Internal Switched Resistor
Dala Qutput (B1-810),
Any Key Down Output,
Dala Ready
Logic"D" - - — 55 v Ioc =.25mA
— — = 0.8 v Io = 1.6mA
Logic 1" - Vee—1.3 — - v Iow=.95mA
Power
lee - - 8 13 mA Vee=+5V
oo - —_ B 13 mA Ves==12V
**Typical values are at +25°C and nominal voltages.
NOTE

|.-Hysteresis is defined as the amount of return required to unlatch an input.
2.Precharge of X outputs and Y inputs occurs during each scanned clock cycle.
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OPERATION

The AY-5-3800 contains (see Block Diagram) a 3600 bit ROM, 8- pressed at the end of the selected delay time, the code for the
stage and 10-stage ring a 10 bit P timing dep d key is farred to the output data buffer, the data
circuitry, a 90 bit memory to store the location of ancoded keys ready signal appears, a one Is stored in the encoded key memory
for n key rollover operation, an externally controliable delay and the scan sequence is resumed. If a match occurs at another
network.for eliminating the effect of contact bounce, an output key location, the sequence Is repeated thus encoding the next
data buffer, and TTL/DTL/MOS compatible output drivers. key. I the match for an aiready key, the match is
The ROM portion of the chip is a 360 by 10 bit memory 0 not recognized. The code of the last key encoded remains in the
into four 80-word by 10-bit groups. The appropriate levels on the output data buffer.

Shift and Control Inputs selects one of the four 90-word groups;

the 90-individual word locations are addressed by the two ring N KEY LOCKOUT

counters. Thus, the ROM add is fi d by bining the — When a match occurs, the delay network is enabled. If the key
Shift and Control Inputs with the two ring counters. hﬁﬂ:lrl‘le ﬂdapraasedda: mals end of the mﬂ d;l;y‘;am n:m
The external ts of the 9-stage ring counter and the external ap By ou uffer,
inputsto the m=ompnmwr afawlrgd tothe keyboard to form data ready signal appears and the remaining keys are locked out

an X-Y malrix with the 90-

by halting the scan sequence. The scan sequence is resumed

In the standby condition, when no key Is depressed, the two ring
counters are clocked and sequentially address the ROM, thereby

YDOMTINLONES A8 E9 ros0g upon key release. The output data bulfer stores the code of the

last key encoded.

ing the key switch
When akey Is depressed, a

for key cl SPECIAL PATTERNS
single path is completed between one — Since the selected coding of each key and all the options are

output of the 8-stage ring counter (X0 thru X8) and one input of defined during the manufacture of the chip, the coding and
the 10-bit comparator (Yg-Yg). After a number of clock cycles, a options can be changed to fit any particular application of the
condition will occur whara a level on the selected path to the keyboard. Up to 360 codes of up to 10 bits can be programmed
comparator matches a level on the corresponding comparator into the AY-5-3600 ROM covering most popular codes such as
input from the 10-stage ring counter. ASCIll, EBCDIC, Selectric, etc., as well as many specialized

N KEY ROLLOVER

codes. The ASCII code in conjunction with internal osciliator, 10

— When a match occurs, and the key has not been encoded, the data outputs and any key down oulput, is available s a standard
switch bounce delay network is enabled. If the key is still de- pattern (See Figure 2).

TIMING DIAGRAM
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Fig.2 STANDARD AY-5-3600 CODE ASSIGNMENTS ASCHl CODE

OPTIONS PROVIDED WITH STANDARD ENCODER
Device Marking: AY-5-3600

Internal Oscillator on Pin Nos. 1,2, 3

Any Key Output on Pin No. 4

Any Key Output True (Logic 1) During Key Depression
Qutput Data Bit B10 on Pin No. 5

&8 N-Key Rollover Only
® True Qutputs Only

B Pulse Data Ready Signal
]

® Plastic Package

Internal Resistor to Voo on Shift/Control Pin
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