AY-5-3600

Keyboard Encoder
FEATURES

F
PIN CONFIGURATION

a One Integrated clrcurt required for complete keynoard assembly. 40 LEAD DUAL IN LINE

® N key rollover or Jock out operation

B Quad mode operation

g & Lock ouVrollover selection under extarnal control {option)
3 a Self-contained or slave oscillator clrcult.

=
8%

K
Fiy
e

sk & 10 output data bits avaifable. fopViry
!"“ & Outputs directly compatible with TTL/OTL or MOS logic arrays. Option i@ 5 0 X
iéf}&f # Qutput data buffer registsr included Ontion [} 2 59 %,
ey & Output enabla provided (option). See naxt pags { Option 3} 3 8 DX
A External data complement control provided (option). Option 7 4 I A%
a Puiss or level data ready output signal provided (option). Oproaly § 3k [x,
a “Any Key Down™ outpul provided (option). Oata Output B8 5 6 ¥ QX
® Externally controlled delay network provided to eliminate the Data Qutput B L > el
| affect of contact bounce. Oate Quipu 87 &3 & 8 px
] ® Pragrammable coding with 8 single mask change. g:: g:‘f:“ :2 N b g’m tode inout
lustrated . ® Static charge protection on all Input and output terminals. Data omzulm vas Y
5 using a Logic "0" an the Data and Stroge Invert Input (Pin 20) and the Parity invert Input (Pin 6)  Entire Gicult protegto by & ayer of lass passivation. Dats Qutput B9 s o
NOTE % This code Is an 8 bit ASGli coda (B~ ) ) 4 Data Qutput B2 Cantrol Input
(B1-B8). Culput B8 15 Included as an oad parity bit operating on outputs B1-87 DESCRIPTION Dota Output BY Vo
The Genera! Instrument AY-5-3600 is a Keyboard Encoder Vou %
‘EXAMPLE : containing & 3600 bit Read Only Memory and all the logic Daia Beady Vs
necessary to encode sing!e pole single throw keyboard closuras Yo Y
81 82 83 84 K into & usable 10 bit coda Data, Any Key Down and Data Ready M Yo
B4 B5 BG B7 BB PARITY k outputs are directiy compatible with TTL/DTL or MOS logic % Y
N 5§ ¢ rﬂ___h__j 8IT 3 arrays without the need for any special interface components A Ya
[ Xg ‘,' 3 The AY-5-3600 Is fabnicated withMINS technology and contains
| 1 ¢ v e 5 e . . 5000 P channel enhancement mode transistors on a single
L B -8 2 N = NORMAL M : monolithic chip 9
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’ ~& — = B CONTROL :oalgHTPgT‘SL\?GIC ' (SEE DATA B1 - B8)
= 3
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WY1 UM CUDING INFORMATION

The custom coding int " ELECTRICAL CHARACTERISTICS
9600 Keybourd Epum :rf:lTSxAD;hfor‘S:nerel Instrument’s AY-5. subistantial - §
Instrument in the forsm of 80 Cg[u;un puﬁé;zfésmuésd 1o Gensral time if pu“"]c;:"é"g: |’1n bath the coding charge anc turn-groung Characteristics Sym Min Typ™ 1 ax ‘ Units Condltions
Pattarn requires 32 cards (1 title car cards. Each ROM cards 7es were used. Upon recaipt of the -
d, 1 clrcuit optio or the Truth Table, G Puncheg ! | i te”
'F:QM pattern cards). (See Note 1) Plion card and 80 computer-generated Truth Tair}:r:lh:g;"m;?zm will prepare 5 Clock Frequency f 1o 50 100 Kz ?:re(s:,?:;gfgrfgsu'::mo ©
) usi ot 8 1
shlé:;S%t:ZZﬂT;:Z:?gzg’ﬁu‘rvc:fd:ards. then the Truth Table ser for vertioation, eturned to the External Clock Widih 7 - - HS
ote owaever, thi
ore would be a NOTE 1: Card and Truth Tabie forma availabl - DT‘s“h?«ﬂ?ié‘JZF"'
€ UPon request, ] ' .
" v Complamant Control,
FIN OPTIONS & Lockout/Rotlover,
Pine 6-40 of th Chlp Enable
of the AY.5-3600 are permanentl & External Glock}
Bosi; "
Wons asslgnedto ping 1.5 depend onwhich funcuﬂﬁiff,',‘i lune- Chip Enabie (CE) Logic "0 Level Vi Vae - +0.8 v
selected from the followIng: ptions are ~-fequires ane package In to control the g X Logle “1" Level Vi Vee1.5 - Veet0.3 v
External Clock I required, the Data Ready and Any Key Sib"s (81-B10) ang, Shitt & Contral Input
~Tquires one package pin to input an ext Any Key Ouiput (AKQ) uput. Currant Iase 75 95 120 A Vi= 48V
Internal Oscillator P " external clock source. greqwres One package pin to Indicate a key dey ressi X Output (Xp+Xg)
—requires three package pins intercannected wi utput Data Bit 10 (B10) pression. Lagic "1” Output Current ™ 40 170 400 pA Vour = Vee (See Note 2
RG natwork o develop the olock o e ed with an externa) —Fequires one package pin when ten data bits are requj ¢ 600 1300 2500 BA Vour = Ve 1.3V
Lockout/Rolfover (LO/MO) qured. encode each key, equired 1o ; 900 1600 3500 uA Vous
~¥equires ane 3 1500 asoe 6000 A Vour = Vo8V
N-Key Rcllovor?afgagigi? t:;i(eg\;gy select N-Kay Lockout or Seloct the pin cptions desirad: ; 3000 6000 10000 ;A V:; = v:(—wv
Compiement Control (CC) i External Clack + 4 of the fotlowing tunct : Logia "0 Quiput Gurrent o : i ot -
—requires one package pin to axternall OR ons & " 35 uh
the data bits (B1- rnally control the logic state of Int 5 10 30 A Vour = Vee-2.0V
e bits (B1-810) and, if requirad, tha Data Ready output, L%i;"é' 2?”0";'0;;5 l’e’lkhs following functions : ) 5 b hA ViR
' S , BIO 3 -
The following chart (lsts the - 08 5 uA Vour=Vee10V
Pin asalgnments according to the functions selected ahove; ¥input (Yo¥e)
: Trip Level Vy Vee5 Vee—8 ‘ Vee2 \4 Y input Going Posltive {See Note 2)
Hysterasis AVy 05 0.8 1.4 [ v (See Note 1)
Selected Y {nput Current Jys 18 36 100 uh
. 14 28 90 pA
Externat Clock 13 2? 80 vA
External Clock N 2 60 A
External Clock - 1 80 A
Extarnal Clogk Unselectsd Y input Current Ty g 186 50 bA
External Clock ; 1: :50 ’:ﬁ
3 6 30 A
— 0.5 15 uA E
Input Capacltance Cin - 3 10 pF at oV (Al inputs)
X-Y Precharge
Intetngl O H Charactristics P 1500 3500 5000 - wh V= Ve
scillator 200 £00 1500 | A | V=Ver5(SeeNote2)
[ Switch Characteristics
Minimum Switch Closure — — -~ —_ —_ See YIming Diagram
Contact Closure
Resistance Zee - - 300 n
20 1%10" - ~ a :
H Strobe Delay B
i Teip Level (Pin 31) Vio Vee—4 Vec~3 Vee—2 \
: Hysteresis Vo 05 0.8 14 v (Sea Note 1)
H s i = ! - i | Switched Resistor
ELECTRICAL CH, i Quiescent Voltage {Pin 31) 3 5 8 Vv With {nternal
ARACTERISTICS H Dats Qutput (B1-810),
Maximum Ratings* i Any Key Down Output,
3 Deis Ready
Vo 8nd Vaa (with respect to v, Logic "0" - — - 0.4 v I =16mA
Logic tnput vottages (with respe . © 20V t040.3V g i v i Logic 1 -~ Vo1 - - v low=1.0m A
Storage TEmpera%ure‘w't respect 1o Vec) L. ~20V 10.40.3V p;;:::r":‘ga::gs: Frahngs could cause B _ Veem2 - - v Jou = 2.2mA
o . 852 > . Functiona! o i :
Operating Temperature Range, 550:3 104150°C this device at thess cond{tboﬁsra'uon o : Fower
Cto+70°C impln‘ad-operating ranges are N ,S'frwt tec - - 8 12 mA Vee=+5V
speciti —_ — =
Standard Conditions (uniess otherwise noted) beiaw, Pecitiad foo 8 12 | mA Vog=-12V
Vee = +5 Volts £0.5 Volls **Typica! values are at +25°C and nominal voltages.

Voo = =12 Volts 1.0 Volta, Voo =
Vec = Substrate Voltagey - "
Operating Temperatura (Ta)=0°C to +70°C

NOTE
{.Hysteresis is defined as the amount of relurn required to unlatch an input.
2.Precharge of X outputs and Y inputs occurs during each scanned clack cycle.




The AY-5-3600 contalns (see Block Diagram), a 3850 bit RAOM, g-
stape and 10-stage ting counters, a 10 bit comparator, timing
Cifguitry, a 80 bit Memory to store the location of encoded keys
for n key rollover Operation, an externally controliable delay
network.for eliminating the effect of contart bounce, an output
data butfer, and TTWOTL/MOS compatibie output drivers,

The ROM portion of the chip is a 360 by 10 bit memory arrangeo
into Your B0-word by 18-bit groups, The apprapriate leveis on the
Shift and Contro) nputs sefects one of the four 90-word groups;
the 80-individual word locations are addressed by the two ting
counters, Thus, the ROM address is formad by combining the
Shift and Controi Inputs with the two ring counters,
Theaxternal outputs of the 9-stage ring counter and the external
inputs to the 10-bi comparator are wired to the keyboard to form
an X-¥ matrix with the 90-keyboard switches as thg Crosspoints,
In the standhy condltion, when no key is depressed, the two ring
counters ara clocked and sequentially address the A0M, thereby
scanning tha key switches for key closures,

Whenakey is depressed, a singlepath is completed betwean one
Oltput of the g-stage ring counter (X0 thry X8) and one input of
the 10-bit comparator (Yo-Yg). Atter a number of clock cycles, a
condition will ogeur where a level on the selected path to the

—When a match oceurs, and the key has not been encoded, the
switch bounce delay netwark is enabled. I the key Is stiil de-

TIMING DIAGRAM

SwiTcH
CLOSURE

Pressed at the end of the selected delay time, the code 107 the
depresseq Key is transferred to the output data buffer, the dg

N KEY LOCKOUT
— When a match occurs, the delay network isenabled.
is still depressed ot the end of the selects
for the depressed keyis transterred ta the output data buHer, thg
data ready signat appears and thg ramaining keys are lagked gy
by halting the scan 8aquence. The scan sequence

upon key reisgse, The output data buffer stores the code of ths
last key encoded,

into the AY-5-3500 ROM covering most Popuiar codes such as
ASCII, EBCDIC, Selectric, oG, as well as m,
codes. The ASCH code in conjunction with internal oscillator, 10
data outputs ang any key down output, is avaitable as a standaryg
pattern (Ses Figure 2).
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Fig.2 CONFIGURATION & CODE OF STANDARD ENCOD!

OPTIONS PROVIDED WITH STANDARD ENCODER
®  Device Marking: AY-5-3800
B internat Oscillatoron PII"NNDS:. 2.3
tput on Pin No. 4. .
’ 22))" i?; g:t:uk True (Logic 1) During Key Deprassion.

# N-Key Roliover Gnly,

@ Trus Outputs Onlyé[ .

® Puise Data Ready Sigral. )
& |nternal Resistor to Vpg on Shift/Qontrol Pin,
B Plastic Peckage,

B Output Data Bit B10 on Pin No. 5.
E
EXAMPL "
Bl B2 B3I B4 B5 E6 BT B8 BY BIO!
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N AT
PAESENTATIVE OF KEY DEPAESS|O
L(O%OADTIEOF:‘JEXZ— Yg AND PROPER MODE SELECTION)

N = NORMAL MODE
§ = SHIFT MODE
¢ = CONTROL MoozL
= SHIFT CONTRO
s: 2 QUTPUT LOGIC 1" (SEE 0ATA Bi-BI0)
Losic vi° = vcc}rﬂue ouTPUTS
LoGIC "0" = Vgp

MODE SELECY(ON
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s & - s
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AY-5-3600-PRO

Rttt 1%}%%#3L
™ K .
g - sounes i Keyboard Encoder and PROM/EPROM Application
PROTECTIDN (3 0o
OEVICE v COUNY STATIC
° ‘”F“TER ! ﬁSé?Eém, The AY-5-3600-PRO is pra-programmed during manufacture to specific yat simple binary coded output. Two formets are
“¥" INPUT STAGE FROM KEYBOARD v, DEVICE provide specific yat simpte binary coded outputs thus sliowing desaribed: the first for application with 264 key 4 mode keyboard
v o the purchase of off-the-shel! devices {distributors, etc.). To and the second for @ 90 key 4 mode keyboard.
X" QUTPUT STAGE TO KEYBOARD enhance the device fiexibillty, the binary outpuls have been The 64 key 4 moade application as lliustrated n Flg. 8 utilized
organized to provide direct interface with a PROM/EPROM. keyboard encoder addresses X0 YO thru X6 Y3. A unique
oUTRPUT combination of one Input (Y) and one output (%) is assigried to
each key, for a total coverage of 64 keys. Binary coded outputs
INPUT r‘i T STATIC — 92-B8 hava beer arranged to provide the necessary g-bit address
H " _CHARGE . A\"(-;Zggﬁ;gﬁ inputs to the PROM/EPROM, with B2 and B3 representing the
gzerggﬂw MATAIX ENCODER PROM/EPROM varlable mode identiflcation snd B4-B9 each spacific key
Vo v Y ROM closure.

ce
When & key is depressed 2 pathis completed between ona X line

OUTPUT DRIVER

NOTE: Qutput driver ol and one Y fine thus addressing that specific X-Y ROM coardinate

: Qutput driver capable of drivin a ) the AY-5-3600-PRO. The 8-b code forthatX-Y locati

external resistor, 9 one TTL load wiih no M The PROM (Programmable Read Onl Memory) permits the In the AY-5-3600-PRO 1: o itpinary cod forthatX-¥location

Capable of driving twa TTL | : N § rod out Y M ho (ref. Truth Tablapage 14 15)igtransferredintoaone character 8~

TtV oads using an external 6.8K0 resis~ ; programming of the requlre output cede in the actory or iha bit output latch (B2-B9) thus providing the appropriate 8-bit
flald within minutes, thus making it extremely suitable for small address to the 256x8 PROM/EFROM

quantity, tast turnaround keyboard raquirements. The EPROM
TYPICAL CHARACTERISTIC CURVES : (Erasable Programmable Read Only Memory) isldeaily sulted for
. prototyping, where patterns are guite variable, elfowing the

. EFROM to be erased end reprogrammed repeated!y. Similar

advantages are realized in the field where pattern changes are

Expansion to ag0 key 4 mode operatlon (seaFig. 9) i identical to
the &4 key 4 mode except: the 90 kay 4 mode verslon utilizes the
tull complement of addresses X0 YO thru X8 Y9 (90 keys). The 8-
bit binary code (B82-89) praviously produced ta address the

053 i m : 56x8 PROM/EPROM i ded to & 8-bit b d
weeoea | : necessary in order to respond to redefined requiremants or 10 2 PROM/ is now expended 1o @ B- nary code
22 / 180 Tg 28 ] : subtle system pecullariti t t t X (B1-B9) tor addressing to & 512%8 PROM/EPROM. With
150 \ R ubtie system pecultarities nat prev ously encountered expansion to a 80 key 4 mode application outputs B1-B3 now
o L~ \ serve as the varisble mode identification.
Y / . M The interface to a8 PROM/EPROM enables the custom
w008 A £ e * programming of the requlred output data in the PROM/EPROM
? o \ H to directly coincide to the spacific address inputs from the AY-5~
£ noa H 100 \ * Technical Description 3600-PRO. Any FROM whether it bs bipolar, uitraviolet eresable
g / TA: 05 C g sof The AY-5-3600-PRO la a binary coded MOS-LSt device or electrically alterable, may b8 employad to provide e wide
§ o2 NOMINAL YL TOE ot ? e i programmed fo furnish 360 unique 8-bit codes (90 keys x 4 variety of "off-the-sheif’ keyboards. Once the keyboard
/ "‘_[_L \ i modes * § tlts). Option setections include suth popular assemblyh'BS90"9WYU"G“"GP"’WWPI"E5‘595»3“5’555“"0‘"9
o1 | o ; {unctians es Internal Oseltiator, Lockout/Rollover and an Any the quantity/cost permit, the PROM/EPROM deta cen be
" Key Down output. For further, more explicit device converted to the standerd AY-5-3500 data format (ref. AY-5-3600
o . characteristica refer to the preceding pages. The Internal Custom Coding Information sheet} and produced in production
0 2 4 5 g a2 TR e osciflator 15 @ self contained (on-chip) clreult agtion which quantities. This eliminates the PROM/EPROM expense while
Delsy (mS) P A gliminates the need for any external clock source. For applica- assuring the absence of undefined coding changes.
Flg.4 STROBE DELAY vs, C. ; tions necessitating an external clock sourca the internal
) Fig.5 OSCILLATOR FREQUENCY vs. C; : osclitator Input pins may be Ltilized to function in the slave mode
T H of oparation. Lockout or Rollover is selectable via an {nput pin,
1p 2 100KA / B thus aflowing the versatillty reguired on various keyboard
J applications. The Any Key Down output performs the tunction of Summery of important Features
/ j NOMINAL SUPPLY Vi N a gating signal by acknowtedging both & key depression and B Ability to deliver complote keyboard assemblies within days
a oLTacE release, making |t @ convanient signal for use in & repeat without sacrificing the features offered in ina AY-5-3600
E 109 / 150 — application. Keyboard Encoder.
> O, F Vg * +8Y : . ® Abllity to buy off-the-shelf devices (diatributor, etc.)
H % 5',“ : Yo 1 12v F°; 9‘[‘59 of "“""ﬁ“;’"- each :_“Y i asslgged an x":|?°°’d'in“‘“ w Ablilty to verlfy the specific pattern formst using a PROM/
: 7 5(: ‘é - ‘\ o1 ¥ BNO and, In turn, each X-Y coor inate has been identlfied with a EPROM prior to a \custom’ encoder commitment.
et < \
] N ™~
A v
130
30 25 20 15 10 5
Vo VOLTS 0 1 20 20 40
" 50 §0 70
Fig.6 TYPICAL OUTPUT ON RESISTANCE TEMPERATURE *C
(Rpon) ¥5. GATE BIAS VOLTAGE (Vgs) Fig.? TYPICAL POWER CONSUMPTION (mW)
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