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tar, y vne memoris RAall (Lectura y escritu-
ra) perd manejo de datos, resjultudow inter
medios, teblaez volores verinbdles ewc.
Conwtienc ndecas, tods 1o genericlida de ti-
IR R o k< nebesaria purae todo el sistema, se le
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Lo cuenve gue reaglisa concecds contalor es. in
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e velocidn: Ll o8-
lida ge. vone baia durcnte vn rveriodo de reloj
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mos el ContaldoTl.

21 wodo 3 fuc es €l e usaremnos en nuestre a—
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g2lida 1 ernancce wltzacst: cus - mitad de 1z
cuents se i conrlet Jo vy 0. i oen ia otrs i-—

tad doe 1o cuciti.
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Por otra parte, hay Larhidn ura sorie de gcehales, -

que van a fornne sorte de ente bus de con'rol, ya -

que hemos de eunlearlcs pars Gistintsz cometidos ex
la reslizacidn del »rovecto. Bsins seliales, medianuo
la- pestilla 7415125 ticenen una capaclidad de drenar

hesto 186 m,A Te corviznie.
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] ticmpo minimo ¢del ciclo de fun-ioncmiento del i

N

y
1S

cronrocesador Intel 8085, que nes oronorciona el

bricante es de 320 n sz.

Por oitra parte 2l circuito resonante a emplear en--
tre los terminzles 1 vy 2, nos indica, ouve debe ser
doble de la frecuencia de trabaje del microprocesa-
dor, lucgo esia serd:

Lo - 6,25 Vg
320 n sg

F = 2

hora biern e he disefado para l=s aplicacicnzg de
este microprocesader, un cri:ztal de cuarzo de 6,144
Mz, que ecs el zue cmplearcrns, Por ura parte obteng
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demos obtenoer Ilos Mrecucncing neprsalizodsl o nara Lrong
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Pl reloj aue ebtenm or o lo ralidfa del vwicvoprocesg

dor es cde uns frecuercio de 3,077 Mz, la pastille |
i ¥

825%-5 (Relod rro-ramable) lo rdxina frecuencia que

= - .

adrrite eg Ce 2 MMz por lo mue hienco dividido estc -

cia de trebajo serd de 768 ¥z, Irecugacia que tan-

Al

hién emnleorenos para reloj general de la USART y -

(r

cn el convertider arulézico/dizital, con gzte relo]
atacamos 1o patilla 15 y 18 del vreloj nrojremeble -
qﬁe correcponden 2 las entrad: o ﬂ; log relojes 1 ¥
2, mediante la tranzforracidn sue en el e realinva
obtenemos del reloj 1 1o frecuencia necesaris, pro-
gramable, pora ¢l traboio de la USART, potille 15,

¥

la salicda 2 en el ternincl 17 no 1o emvleanos,
Por otra parte pavrs lezrsr el reloj de 1 sg, e re-
loj prosro-zble cem zus 16 bits nos puecde divicir -

con un mixiro de 6%.%%6G, por lo gue pora obtencr el

reloj de ertredsz, divicdiros ¢ ralo] ontericr de -

-

708 iz por 16 medinrte la p otille 741893 con lo -
ne el reloj O (el covtocor vropravable, le atoca--
res con una Srecuevcia de 768 Titz/16 = 48 ¥YHz., pon
2l terwmiral 9§, meific te 1o solidn correspondiente -
en ol fermirnel 10 doreong ol wderoreccensdor uno in

Sorerueidn cadsn sesnnde, 1a iaterrzuooifn cue crnled
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T nmicronrooocador 8005 ermmles un ¢clrceito inferno

egpceinl nara inecremorinr gu veloeldad

Tor c¢llo el febricante no nes garantiza su funciong

miorte correcte hasia 5?3/% s, desoues de ogue 1o -
terni’n de alicovtecidn toerse 4.75 v, Tars evitor -

vwe moda trabadar otho de oghe ticmwmo lo oo

]
i

nos ¢s, medinnis el circuito RE Fforseds or 22 ¥y O,

AT

producirle un nivel Ldzice coxo o la entrada REGIY

Asi el condencader €1 we car;s
2. g

ves de RZ y por otra & troves de da resistoncia que

prezenta el inversor 74L204, en su entrada, resisien

0
-

a de un valor miniro de 20K para oste tipo <e -
puarta,

Por otra porie, esto puerta en'enderd nivel 1égico

o hasta un mdximo de 0,7 v luego en 2ste tienmpn la
tc“uléq en gxtrer s gl conltorsolor L no Gebe nagar
de ezte valor,

La Térimuls que nos <o lo tenzidn en el condensador

serd:

Ve = Va ( 1~ e—t/‘“’)

Con R FTorrnada por B2 y 20 ¥ en paﬂﬂ1ﬂlo y C coinci

aiento con 07,



Tijemon Ol en 1pd, lirdianor 1o 5OQﬁ" dec
o ciimortocidn vale % v, covo img Tavarsble
do asi: .
: 5000 57 .
R min = - & o 200 BE - 53
QIn (1 - Vo) 1R, 0,150
Ve
T
lueszo B2 serd = flr el = 3,97 X
: 16,6925
Ctowsrog la racicherncin comercizl superior 2

4,37 55 1/8 u,
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interesar producir una rooosi

desecnce, pav: ello s2 hz colocado ern el
2l pulsador T1, al pulcerlo vrorccamos 1 T

¥y hacenos que

ceszdor tone el

A Tin de evitar
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s posible gue el nmicwoproccundor pér alruns cgusa no
npevicta on la wrognninfc cidn oudicra parier el control
el trabs jo cue veta reulizande en la cste cidn. remo
intelinente, con-lo cual sicndo un Telle esporadico,
necesitase de vne interv?nciﬁn nanuzl, con lo cuazl

“

eria nececario el de:zmlrzomisnto de una persona nas-s

[

i

ta el lugzar donde 1o tuviesencs cituvada,

Tara ovitor esto se ha previsto un circuito Tormado
por el monoestable T4L512 encies Ry ¥ 34,
el condensador Co y vna pestilla T4LS30,su funcionanien

to es ¢l siguiente;

Al producirse en Flanco de bzjada on laa patilles 1

vy 2 del nmonoestable, e:cte se dispara, produciende un in
pulse de un tiemwo Jeterminedo por 52, R4 y RZ a mn ni-
vel logico cero &n su tevﬁilal 6, con esta salida en es

tado lo~ico caro el circuito no acitua y el microproces
o ot =

W

@
3

dor realiza su trabsjo,ahora bi n egste immulso debe

de nuevo actnado antes de acabzr el tiemro fijado por

o)

02, RA y R3, c¢n el caso de que esio no ocurricra 1
se2lida 6 toraria el wvolor 1é2ico 1 con lo que, la sa-
lida d¢ lapueria - i. a la cue ataca -rovocaria 1la

renosicidn intzres del microprocesador. Para gue csto
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que su unico e’=2cto agui cs gue el monog:itable se

mds. veces,

51 maximo tiermpo, dandc un amplio

e aplicacioncs con wocas entridas a la cstn --

1ota inteligente ¥ un “aneionanicnto correcio ¥y

muchas entrades a la estasidn remcta y con mal funciona-

entre 50 neg vy 2 sz asi la Torm

o~

21 colcuo de tienmno ~ue nos nronorciona el Fobri

n Rt en ¥
Cexl.en »ico faradios
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o W17OPE la cepunda pleca nos llegexd de la 176007
a YU7Birt, la tercera de 1o LH7ACOY a WUTTETY v o la
Gltims de X!'7000' a Y'73TRt luego hemos Ge decodiid

car los bit del 8 al 15 pero tenicendo en cuentn gue

]J

os cuatro mic significativos no verfan para ello -

emplcomos dos decodificadores de 3 a 8 ijuales que
el emnleadn nura la decodificeacidn de la TIROM, me-
diante el wrimero celeccionamos uno de los <os POsi

hles grupos de 2K de RAK que podenos tener, as{ en

ulb. 14,413,412,

1a natilla 7 del %2 tendremos S

.FLl:]-‘ j:(:’/l”: y Cn 1& T‘ati}_la S: A 5 ._-A‘_j_.ﬂrnfn‘-_‘..z .4‘";.12.45’111.
TO/11. Zn el siguiente decodificacor 23, enpleando =

las dos salidas snteriores dividincs el grupo de ZF

(J’l

bytes en grunos, 8 crunos de 256 bytes cada uno que

a2 cada dos memorias RAIL

o
n

erplearenios nara dirigirn

gue nog Torran lss distintas palabras,

k

de amnliacidn se ha realizado el selectos 8%, en Jos
¥ bytes de éireccibn cuperior, es decir, la primera
y segunda placa de menoria los valores de las sali-

G = 1 en estas ¢os
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vrimeras placas lss uniremos, salida 7 de 722 con en

e 22 con la 6 de 53, ya -

O
o

trada B de 2% y salida
2

Nl

22 placo no hoce falta 22 pussto gue 1rs sefin

les vienen por conactor, jererndas en la primera -

placa, para los otras dog placas lo qve hemog de ha






i : F oty Sen e e T A e A
Ta nastills selecaionedn: nara cota aplicacidn ¢s la

2716 de Intel. Lo conexifn quoe we hn olechlndo cg -
ho reglivndo alendinndo tenerls on catedo do2 bal

conzuio cvendo no tengaron gue lecr cn ella, Tara -

ogrer ooto, cn vez (de emplear ln decodificncidn de

=

g dirveccibn, pare atecar sl 'Chip Select! de la -

pastilla como c¢s usuael, cempleamcs 1o decodificncidn

LY

da 'Pover Down' enpleando la scilnl EZNR paras (ele--
ccionar 1la postilla, Con ecto o} concumo oy pushi-

2 de 62 m A a 15 nm A, lo gue NOg repre-=-

il

"Para lectura emnleamos: PD/ICGM = 0 y €3 = O

In reposo: FD/PGIE
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2
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FEUORTA A

La memoria que empleamcs s la 5101L-1;, sobre vcdo
por su propiedad de pederla hacer no volatil medien

te unas pecuefins pilos, y2 Que fu CconsSwno para wman-

tener los dates =5 cde P,léfxﬂ por nestilla, e inclu

Pare el rrecente proyecto, csta aplicscidn caz funds

mental rye que Je no ser asf, don urn fallo de alinme:
t

L]

tecidn lo cztacidén nve conitrolasce 1o cst

ta initelizente guedarfia sin sohisrno hezta agul nor



ral pero ol velver lo oliscnlscidn, varviarfa tedo el
contenido ¢n los tabloz, voridndosc on valores alcs
torics con lo jue gl volver a irghoajar -1 mleronroc-
r T T
ceznlor, loc dutos con los que cormareris los valo-
res sarien folcos, cen e quo teda su actnacidn se-
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trobajoer, eccnorando oug el centro de control le ene

vizee todos loo valoreszs do sur
La tabla de verdad de la nemeria es la sisuicented
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Al hiber cablesdo unides centrades v salidas, henos

empleado el.primoy mode de escritura,

FOFER que szrd coro cuemdo leamcs, 1 perriso 10 (
patilla 19 Jo remos corsotodo a 1o decodificecidn -

iiveccidn

]

ae

toerminal 20 ¢ 1o scitnl de ecgeriturs on womonip PR,

[
L=i
=t

pernico 2 (252) lo unimos divecton nte a los 5y

o]
0

T de o e .. I PR - -~
alimentacidng luco »or esta cntrods tendromes -
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0% v 04 cerda cermicos de 1O ni /63

2

5, 06, 07, ¢8 v ©9 serdn de fantzlo 2,2ﬁLF/16v

n ¢l case de la 1ines fgue dimenta Loz mermorics RAN

1s varincidn de corwiente, serd priciicamente los -

Y

216 v A ya ee una ves gue la nemoris reeidbe ia se-
finl de fallo de alimentacidn en rnu permiso 2, conmu

& o hai TORISIA0 1 S Misnos 2% ~imientos on
ta & bhajo consuno, con loo micmos reguerimientos on

) _ 3 .9
~ _ ATce 216,10 A4170,20.)10 sg

0 = = Re = 43,2 nfF,
AV/A® 0,1v

supuesto aue en =2ste cazso la 1inca de slimentacién

va a un solo punto v es Yinica podemos, ©ONCTY uUn S0-
lo condencacor asi:
Cl = 47 n¥

'lO;LF

Cc2

Il
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2l resullado de 1o converslior.

Lueroe el microprocesador deberzs tr-larlo cw primner lugar
como circuito de salidsa prra darls el minero del can.l que
guere:ses COnvvvtir v pooteriormenﬁo como un cirecuito de —

' ]

enfrids poro leer el resuliado de 1o conversidn.

—~ 1

Subemos cue l.m gefizles do tue Gilorone ¢l microprocesndor
B

n

pars Lo realizacidn de 1.z instruccioncs de entrads/sali-~

- Lag lineas de direc¢cidn por las cue el microyroccu_dor
nos duri codificad: 1 direccion del circuito ol cue de--
tener .cceso, dur nte la reslicacidn de vns instruccidn
ae entrzda o galida L. direccidn del dispositivo nos arure
ce rerctids sobre las linesns 0 ~ 7 ¥ sobre las lineas. 8.2
15. ' , .
- Al ser instruccioneé de entradz o salids a un.circuito
externo, la sefial IO/ estord a nivel légico 1 durante to

do el cicleo de 1la instruccidn.

Fosterioriente ¢l microrroceszdor segun sea la instruc—
cidn actuari ssi si la instruccidn es ypura darle al conver
tidor el nimero de sedzl rue desen os convertir, sers una
salida y el microrrocesndor envi-r’ vor el bus de dstos,
por los cuatro bits nenos siznidicetivos el mimero del oz
nal & convertir, acomr:fizndo estn informuciodn con 1; pe——

Pzl i,

Si 1= instruccidn es por: pedir 2l converdidor, el resul-
tado de la comnversion el microyprocesador exrlorardi esios

— -
datoz conn 1o scfinl Hd.

.Lueso con l.g sellzleg -encionades hemos de reslizor el —

frotomiento de la turjets, lozrende le trasg.crencia de -



d=tog necegaria.

3.1, DRECODIATCADO. U3 HIABCUI0NsSS

Lo primero tue tenemos (ue detewsinar, en la plac ey
del flujo de seiigles que el microvrocegadory envii npor
los vuseg, cugles corresyonden u eslta tarjeta y cua-

‘les son jara otras targotas ¥ ror ‘tento no deben tener

efecto en esta, ' S

\’J

4

Besto 1o logranos asignondo & lo pluen una dirccciéﬂ,
esta direccidn se 1z asignzmos con ocho wini-inte —-—
rruptoies, cableados de form . cue su estedo Ldézico —
pueda ser 0 6 1 sezun la posicidn en la gue se encuen
tren, cosn, cue 1ogrs 08 uaiendo uno de log d4os ternl
‘nales & vierra, O 1légico, el wuno iégico es un eircui
to ablerto, ahorﬁ bien parz ¢l buen funcioaumiénto de
los circuitos légicos cue atacaresos, es cohvenierte
no 4dejur entrad.s allaire, sino vnirlas a 5v a tra-—
ves de un: résistencia, o Tin de evitor cue ruldes =
qué se produccen en 1.3 comnutaciones de los elemen-

tos activos puedan interierir en csta entrada.

Con esto lo vue debe:os hacer es comparar cads bit -~
del bus de direccidn, con el estado logico en cus se

encuentra cada contacto del mininterruptor.

De esto coumpuracidn estobleceremos una salida a esta
do 1dzico 1, cuunlio exigbta coincidenciz, entre el -
bit de direceidn y 1o lines cue control: el mini-ine-

terruptor coriesnondiente.

La tanle de verd:d a cusylir por c¢oda bit seris






clusive —or de dos erntrados Cogl UG,

Lueso wars cue el micronrocesador, se eatienda cow -

-

1a mlaca, =i heaos pucsto todos los cont:chos del -
mini-ianterruptor, abi s (8#7) ¢l micronrocesador -

debe dirigirse o lu direccidn X' @F) anterior n este
circuito de decodificacidn, ponenos dos wostillas -
T4L3125 a efecto de cuwe 1w plica no presente =21 bus
de direcciones mag cargs cue 1o de una mrerto 9FL de
la serie T4L53, es decir 400}&&. Ldenss los.mcrmisos
de estus pueritas los conectrremos o 1o sefsl I0/7,

gue tendremnos Lueg negor, para (ue 3olo pasen, los va
lores ¢ue contienen los lineas de direccidn z la pla
ca en el ces tue 2l Licroproéeskdor egove raaliz ndo

uns ingtruccidn de entrada/salida.

Las resi

[ ]

teacias a colocnr en las“linens del mini-in
ferruptor nos vanl a presentar uns carga, cusndo zg-—-—

-

leccionemos vn estzdo 1dgico cero & fin de cue esta

sez mivima el velor Gue =2leginocs es de 100 K

Con el uso de las pastillos 74L8066, tenemos ocho ze-—
fiales a esbado 18zico 1 cusado la instruccida del mi
croproéesador gea de entrade, uulld y a 1ln direccidn
del cowplemeanto a uno de 1. contenidz en los mini -~
11Lerrtﬁto¢ o3, vars evitar fener cue tratir ocho sel
leg, en el reslo del circuilo, l:is tranalo

disnte una puertsn T4L330, Hii) de ocho catrados, unz
salidz; en wia sola, 1: salida de easts nusriz ssi,eg
ta salida estard = aivel bajo cuando el micronrocesa

dor ten’z que enteblar didlogo con estn rloca.
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STRSUINC DA SONRLIC0N AT BUS DB SOrIICL

El microproceszior, e lo gecuvencis de trabijo, (ue

veimmosn en La introduccién de caztn placa, nara leer

ae wedids de un cam ] suclogico, conectado a 13 es-—
tacidn remob.: intelisenive debe priscro ei'scihy er uns

cacritura indicaqdo -l Convertidor analoesico Gue Crie-
nal de los 16 & el.consctadoe degen leer

Hecesita un impulso positivo en la sefial 5L% y otro

en 1o sefial 3TAIT, egtos impulsos los podenos Zeng—-—

':l

rar o partic de 1a gednl W del microprecesidor, po~

ra nosotros trinsgforizdu en IG/Y, cuando la ingstruce—
cidu sea una eseritursa pura el convertidor de una -
rlaca deterainzds; =i 1o tabla de verdsd & cwaplir
por 1. entrudz ALE v START que caplezrenos juntzs -

vor focilidad dz digelio serds

10/

O Siendo D 1l sefsl cu2 nos in
dica cue L direccidn del i

croprocesadoy, coincide con

o
HOHOUI
o OO 4

1+ de 1l una placa.
SEART = IG/W .

Luogb obtenenios la sefial 2 conectar en lag entradas
STaAT y'ALE, Jedlcﬂbo una ruervae HdidD gesmida de un
inversor ea cuyus entradas cobleamos I6/.0 vy D. Con -
esto ecnviandole por el bus datos, por los cuntro bit
mnenos signifiégtiVos, el valor del czaal = convertir
de znslogico a dicitol el convertidor co.cuzard la -

'l

conversioit.

Fasedo un tiemro, el wicrorroccesadoer, puory conocer -—



3.3.

el valor oue tenia, ol cenal cue nende coavertir dehs

o -

i T o s oo - 2 A P oeren o Y
rd reslizor waa Lecturs o Lo AlrecCion ESLGndAR, pa-

ra cue ol convertidor pongsn su reauvltado en el hag -

~de dabtos debewor proporciocn.rle un iapulso positivo

-

en su enbtrods TRAL - 3TAR3, 1o {abls de verdad de es

ey - T 4
G EriuThLos, 3erds

1 T-3 = IC/R . D

lo tue realigomos mediante

[

uns ruercs J0D de dos en—-—
tradas, seguida de un inver

sor

-

CO\u; [0 AL BU3 DI DANQs DL I3 OJAO“?BZJOi

"Bl bus de datos del microprocesador eg bidireccional,

es decir el flujo de informacidn se realiza Eanto en

sentido de entrads como en el de salida.

Ahorz bien, de los bits de datos del microprocesador,
log mas significétivos 1o tienen otr. misidn Cue re-~
cibir los cuatro Lits de mas pego del resulindo de -
la coaversidn. Ahorz cien e los custro bits, menos -~
signiiicativos caben distinsulr dos fi.es de trabajo,

en 1z primers 1os cuatro bits menos signlch ivos -
del bus de datos del microyrocesudor, le dicen =1 con
vertidor -ue canil es el cue qwéremos convertir, por
tanto deben terainsr ean 1.z linzes AO0-i4 del converti
dor, en 1la ge-uada fuse ¢l microprocesndor, redird -

log da.os de 1. zonversiin y los cuztro bits que de-



A4

r e~

pemos poner en el bug de datos del microprocesrior,
soﬁ los meno. significsiivos del bus de datos del -
convertidor asi ypues debenon désdoblar el bus de 40i0s
_el micropreces ador {(loz cusntro biig meno:s S“ﬁﬂﬁ_lCu

omos 1z poasiills S216 de

¢
ol

tivos). Tara cstos Wwits euple
Intel cue nos produce este desdoblzuiento, seglun los
estodos 1dzicos de’ sus coatroles, los controles cue

: -

tiene esta p.sbilin scn dost

4

3 cue nos indica ¢ue la postilla trabzjs -

DIET cue nos indica en cue sentido realiza lo trens—

Terencia de log cuntro bits Gue mone 2.

cs dcon egtar en estado 0 sieusyres cus renlicenos un

trabaijo con el coaversidor, su G b7 de verdad sera:
?

10/% oy :
1

C
()
1

16/ +D

= = O O

1
0
1

funcidn cue logranos sedicnte una pusrta N0 seguida
de un inverszor. La seiﬁl DIZI deberd cumplir, Cue esg
te en estudo cero, cuxunde el alcroprocessdor realiza
unz lecturn, con lo 1 unlrb'ou, los bitg menos si
nificativos del bus de datos del convertidor a sus -
Corresponaienﬁes en.el bus de datos del ml““or”O’ﬁs%

dor, tue este en es te do logico uno curndo el micro—-—

proceszador rexliza unz escrifurs con lo cusl los bits

meno: significatvivoz del ouz de dutos del nmicrorroce

sador pasgzrun o l.g linc=s io - A4 del convarildor,
2ai 1a fTablo de verd d de L entriads 01970 seras:



T35 START LT

0 ¥ —» Yo rue la rastills no csva se
leccionads.

= O
<

X —» Yo cue el esiado no se produ-

cird,
DIBN = 530 . T-5 3 Dlid = 5Taal+ B-3

™I A

funcidn cue realizauwos con una rTuerta HOR y dos HAND,
~una de ellzs uscda como invergor, fpues hemnos realiza

4o el mroducto_negado. o

e

Log cuatro bits meg significativos solo tienen senti
do en la segunda fose cwu_do el microprocesador, reag
liza la lectura del resultado de ls conversidn, = -
fin de unirlo 2l bus del microproccsador hemos dlge—-
puesto una pustilla T4L5125, cue permitira los sali-
das con le misme sefial c¢ue permiticomos los pits me——

‘nos significativos.
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3ot 2AABATO PO TIRSRLGECLC LS )
Bl convertidor anclogico/disitel cue hesos emplzado,
dispone de unc salids especial pers el trubajo por
interrupciones. ¥l tieupo de 1y coaversidn, no es -
alto rero en algunig aplicociones, pucde ser iuatere
gante no perdeyio, por ello se ha disellado un circul
to a-partir de esth seflal gue nos rer.ite gun'r es-—
te tiewro de convorsidn pore la CIU.
Los esfadox'légicos cuc o csta zefial ¥ osu signie
ficado son los =igulentes cronoldsgicnnentes

1o Iniciclnmente L selica BCO este en estado 10J_éa
Uno.

lida i

&

i BN
i B

oe Mievo

P

Yas enclmuﬂ

niveles eltos en sus elbr.Qrs, por
rectz con una cuvroda.

ble.

Wos interesa detectar

egT

el raso de 1c

Cuando realiszamos 1o peticidn de couvers

41 termin.r 1o conversiodon el convertvidor,

TG0 10 ico u

#3 del microyroceszdor,

62

toitto le unidn

idn 1= g

|

el estado 1ozico cero.

D0
se sevivan con

i

RST de 1o sefial 20C no es nosi

finl BOU

de i~

vel beio a2 zlto, p.ra ello Lir;onemo% de loz vicgta-

bleg disy arados en loa flencog, en et
unienio 1a szliia Z0C del converiidor,
del biestable, con 1 entrids de datoc
sico. La transformancidn cue realisason
2 . < SOSGLOTIGLCLON 2 i [EARE IO T e & 20

te:

e cazo el T4LST4
con el
un Ccero

E::'

g 1n
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500 3alidae @ del biestable
Inicial 1 ' L1
. . 7 4
eticion de
I-J .7 Q L\}’l’l-—-l
conversion
Pinsdl conversidn 1 0.

y afiadsnos pora diselio un nuevo estado: cuando el -
microprocesador atiende lu yeiicidn de interrupcidn

leyendo el resulfszdo, Hodo debe ruedur en Teposo.

A Tin de cuitsr o pouer opcionalmente ests posibili-
dad lis salidns del bicstable no se, cablesn directa-
mente con ninguné sefizl R3T del'miCroprocesadorlsino-
Gue sc &a'unido 2 un mini-interruptor, que podemos. —
ouitar o ponsr & voluntad, si (uerenos activarld, de
bemos cerrar uno de los interruﬁtores, 2 su vez en -~
la placa de C€IU antes de ataczr 1o eatrada RST, una

puertn 74L330 afiadida al efecto, nos posibilita pura
poder disponer dc ocino tarjetas disitales con esta -
posipilidad asi, los tn-1 de la table anterior débe-
ran ser unos lozicos, con lo cudl 1.2 vabla de esta~-—

doz anveriocr nos gueda

- - BOD Salida del hiestable
Inicial - 1
Feticidn de : : N -
conversidn 0 (n—1
Fiunel de conversidén 1 - - 0

Leer ¢l resulis.odo:
de 1.. conversidn



cundro de estados que resolvemos, vniendo a la en —-
Cprods PRESET del onterior biestable 2 la sedinl, T-
come esta es positiva en el momento de efectdarlla -
lecturnz necesitanos unco inversidn previa cue realizg
mos mediante una puertin NCR, de maners Lue nos repo-

“1ie el biermtable g1 leer.

A Fin de evitar cue, 2l encender iniciulmente la es—

. S . . - o
tecidn remota inteligente o desruds de uvn fallo de -~

- alimentacidn, no se nos - uedase en la secuencla CO-—

rrecta, introducimos junto con la gefial Tri-3tate la

sefial RESET (ue nos inicialize el circuito.

<D
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TR

o alimcatecidn wlaca deberd ser

ke f A

de proporclonirnog txeidn vura las siguien-

|

tes poasi

itlogme

pustillas 7T4L5125 que congumirdn 33 mh

pagtilles T4L806 tue coasumirin 12,2 mh
pustills | T4LS30° ue conswairda 0,6 i
pa 1la T4L302 gue consumirdn 2,8 ma
o 12 T4LS04 Gue conguairdn 2,4 mi
wstbilla  T74LSCO  que conmsuanirdn 2,4 mA
D 1o TALST4  Gue consuairin 4 mA

B T S = I e S\ RV

8215

onsumirin 3 Y

95

™ conswso en los resistoncica del decodificagdor de
direceionos, pusde censiderarse desyreciable, pues -

supuesto (ue 4 i ini-interruvptores essen cerzados, en

lz geleccidn de 1o direccidn, el conpwlo de corrien-
te seru.
vee Sv
Ia3 = = = 200 w A
43 Req 254 /“L

FPor lo cue €l congumo tolbal de 1o plaza es de 156 mA

maxXino.

Losg COAOGHde es de deszcorlo geran TUre

Cl = 10 nP®

¢c2, €3, C4, C5



. by 4 R Pl - S - .
3.6, CLHUULUC 2% A T 03 PaClvs

Tara elirvinsr los rroblem o Lue nos rudiersn suriir -

N . . e ~ - S = A T e .
con wnn Aiztribucidn de +5v o traves de la porie pos-—
1 (

terior aei b ntidor, lo cue ancemos es llevar hghn —

cada place, 1la tensidn de 5v sin regulsr, medionte un

recgulzdor de 5v en cada tlaca lo rexlizamos.

1 circuitvo e ~limentacidn cste form:to, yor L, C7,

]

05 v el ropul.dor de 4Hv.

Tl coagu o totsl de la wlace es de 155 mi, la tension

svit:remos ¢l uco de un disivalor, sl con QI rodenns
calcoulorly rara us caligzaen en ellu  una tengidn tsl -
cue con el volor nominsl mencs el 10, de Tolewrzncia,
'tengaﬁos 11 li entbreds ol resulndor Tv o suponiendos e |

0,5vde caida.

o= . _{

La potencia (ue dizipa serd

*

2 . L
71 = 0,156° . 24 chm = (0,55 u

Asi a2ly 22 ohua,lw
en el regsul_odo 1. potentis ca el ¢r30 a2 tenzidn nomi

nal 4100

Tr = (1,1 . 12,5 « 0,5 — 0,155 . 24 — 5v)0,156 = 0,70w

1o necesits.on Glairnidor.

A
L












Tue o con estas sefales dehenocs realisar tranfersncia de do-

tos desde el extericr, a1l microvrocesador.

4,1, DRCOFICADOR DI DIRECCLONS

En priner luger debemos saber si 2s%0s datos, son para
una plsca determinada, a fin de amrovecher el espacilo
en cada placsa, hémos vucsto 16 entradag en crdn una,
con 1o cual al tener el bus de datos ocho bits, débe—
mos asisgnar a e da, Dia2n dos direociones congecutivas
esta deéigﬁgéiéﬁ-la logramos con siete minimintefrﬁg
tores colocados de forma que su estado logico pueié ser
0 4§ 1 segin la rosicidn en sue se encuentren, el  bit

de direcciln menos significativo no debvemos tenerlo en
cuenta en este primer »nso, puesio sue este on eatado

logico 1 & O son los otros siete bits los gue nos in-

dicaran que la instruccidn es vpara la placa,

isi lo oue debenos hacer es comperar cada bhit del bus
de direéeclones, con los estados en cue estoan las siete
lineas que controlan los siete contactos de los mini-

interruntores,

Tn esta comparacidn ecsteblceecencs una gnlide 2 estado

.

logico 1, cuando exista coincidencia entre ceda bilt
de direccidn quesenvia ol mloronrocesador y la se —-—
lecaidn que efectinmos en e~da contacte de los mini-

interrvptores,



gy
Wil
L]

i

Asi 1n tabla de verded pors .cadn biLit sera

Ax  Mi  Bx Siendo Ax el hit Ao direccidn correse
0 C 1 i el wvalor Togico, seleccio-
1 1 1 nodo on el mnini-interruptor i
0 1 0 3% saliﬁa correspondiente a ¢
1 0 G 1la comesracion de’ eada bitb,

con sii conmtacto.

Tuego Sx = Ax .

Tuncidn exclusive—or, negeda.

o

Podrmos losrar esta funcidn con ina pucria excluxive-or, se-
guide de un inversor, a fin de ahorrar el inversor si intiro-
- - . . 4
dueimos en los mini-interruntores el complemento @ uno de le
*

direccidn deseada, lo cusl nos oresents un ahorro de dos pag

tillas por placa,

Asi la coincidencin debe ser con ¢l complenento, la tabla

de verdsg:

Ax M4 Sx que podemés resolver con las pagstillas
0 0 0 741886, cado una contiene 4 puertes

1 C I excluasive ~or con 1o cuzl con lasg dos
0 1 L " pastillcs tratomos lasg siete lineag de
1 1 0 direccidn,

Si descamos dnrle o una placs la direceidn X'BAY bnstars que
en los mini-interrusteres colocuemos X'45', en binrrio

BT OLOO0CO0Y O 1 nare logreyr un cere con los interruptores



.

este debera ester cerrado. Y debe nerrmenecer avicrto »nora

<t
o]
o

ner un uno locico luego pare la geleccidmuanterior debenmos

abrir los contactos 2 ¥y & cerrando ¢l vesto,

Cuando el microprocesador, lee en momoris, alsuna direccidn
suede v memoris ¥ de circuito de entroda/salida, de no die-
ferenciny esto ambos elementos presentarisn al bus de drtos
del mizroprocesador sus infofmaciones, con 1o cual, no seris
cierte la informecidn en el bus en ninsuno de ambos cafsog,
para eviizrlo solo vermitimos laieqtﬁgda de dirscciones & la
plac=, o la salida de datos de ella con otras condiciones méa

~cusnde se irote de lnsirucczlones de entrada/salida,

Para lograr esto emplesmos lros »uerias T4LS125, sobre ei bué
de direcciones, el permiso de estas péstillas es negado, mien
tras aue le seral I10/il gque nos discierne enio entrada/séii—
da ¥ memoria es positivo en el ceso de instrucsidn de  entra-
da/selida. Por ello invertimas ;a seal gntes de atacar las

pastillasg T4LS125 nedisnte el iavarscr

Las resistenciss qu.e ponemos, en-lasientradas a las pastilics
T4L586, nos avitaran voner la fuente de alimentacién.en cor-
toecirecuito al poﬁer un cere logleo a la entrada, atendicndoe
a un conswid minimo asignamos a estns resistenciss un valor

de 100 K

Cont el uso de 1rs pastillas T4LS36, tenemos siste sofales a

estedo logico 1 cunndo lz instruccidn del microprocesador se
refiere a esta placs, pora evitar tener que trater gicte - 8o

inics 1rs tromagforurios mediente la nastilla 740530, TAED de



ocho entradss en uan.sola,. asi la sgnlida de 1o postilla, eg
tars en estrdo logico cero, cucndo la instrucidn de entrada/
gnlida sea & las direcciones agignedag a esta placa, en ca-

so contrario nermanecers en estndo logico uno.

Ahora Bien con la sefial, de la .sa2lida de la vuerta T4L330 ai-
ferenciomoes aune la trensferenclza, es péra 1a plece des sali-
da o entradn con ln dirceeidn csimmada vero debemos deter-

minar & gue gruno deociic bits nog referimos, si los de di-

reccidn suﬁerior_o_inferior, rere ello decodificomos la .se—

fial anterioryel bit uenos significativo de la direc:idn, en

dos permisos S1 ¥ 52 cue cumplen, a siguiente table de ver-
dad. | r ' _ f

K P s1. 52

O O 1 0

0 i 0 0

1 O 0 1

i i O 0

Asi las salidrs 81 y S2 cumnliren

&)

—

Sl = Agos ? 51 = ‘A;""P :
S2 = Ayw P S2=1AKg+ P

Tia inversidn del bit ocho la lo~ramos, anroveensndo gue so-
bra wna puerta en vna de las pastillias 741886 uniendo una

de 1s0g entradrs 2 4+ 5v,

S1 v 82 mediante dos puerias NMOR (24 y 76)
Con lo:cusl tenemos 1n permigo diforencisdo, a éstndo logi-
co unt, nera cada gruno de ocho bits, a lostuve accedenos con

nnds gireccidn.
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ESTUDIO ECOHOMICO










































AVATIGTIS »7 LA TE  alon

Con los datos aportados anteriormente podemos evaluver, -

adecuddamente en térnincs de rentabilidad ¢l »royecto, -

=

. siguiente cuadro resunme los datos anteriores

TNV RSTON

Bgtaciones remotes 5.482,070 nts
Centro dc control 3.199.561 pts
TOTAL 6.68L.631L pts ‘
AHORRO ANUAL
Colaboradores 2.520,000 pts
Viajec y dietas 290,000 pts
Transferencias . 180,000 pts
Nuevos gastos (385.809)pts
TOTAL  2.604.191 pts

4
pl

5.1. AI\T:{LISIQ L il L

SOUPTRACION

I, PEZRI0DO D

De la anterior tabla ya nodemos obtener que el pexrio

do de recuperacién del capital invertido serd de

Tnversién inicinl

P.R {afios)
' Ahorro anual

6£,681.63) Pis

= = 2,;‘6 anos
2604191
Lo gque equivele a un nerfodo de recuperacidn de dos
aiios y siete meses, que =23td bien para el tipo de -
inversidn de que se irata.
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256 X 4 BIT STATIC CMOS RAWM

P/ Typ. Current @ 2V Typ. Current o 5Y  RMax Access
(ud) (1A) {o5)
51011 0.14 0.2 50
S1091-1 0.14 0.2 450
5157L-3 6.70 1.0 650
5101-8 . —— 10.0 BOD
e Single 15V Power Supply Directly TVL Compalible:
a ldea! for Ratiery All tnputs and Quiputs
Operaiton (§101L) = Three-State Quiput

The Inwei® 5101 is an uliralow power 1024-hit {256 words X 4 biws static RARM fabriczted with an advanced ion-implantes
sificon gate CMOS technology. The device has two chip enable inputs. Minimum standby current is diawn by this device woc-
CE2 is at a low level. When deselecied the 5101 draws from the single S-volt supply only 10 microsmps. This device §s idzeiiy
suited for low power applications where battery operation of battery backup for non-volatility sre required.

The 5101 uses fuliy D stable {staiic) circuitry; it 1s not necessary to pulse chip select {or each address transition. The dats is rea?
out non-destructively and has the same polarity as the input data. All inputs and outputs are directly TTL compatible. The 5101
has separale dala input and dala culput terminals. An output dissble function is provided so that the data inpis and gutputs mz;
be wire OR-ed for use in common data 1/O systems,

The 5101L has the additional {esture of guaranteed data retention 21 8 power supply voftage as low 85 2.0 volrs,

A pin compatible Nchannel static RAM, the Intel® 2101 A, is also available for low cost applications where a 256 X 4 organizz-
tion is necded.

The Intel ionimplanted, siticon gate, Complementary MOS (CMOS) process aliows the design and productinn ¢f Lltra-iow power,
high performance memories.
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. 1
;
W 7 [ ve .
P | }a —~{ * g‘,z& - - ,.'_@'_ova
— ; — A 2 < -
Al T 1w —ta * @) | sooress R CELL ARRAY &
s wlJ . :E% BUFFERS | | DECODIRS psg'f’u":ﬁ
[ i | Jon —] % A —
= 3 cer — :‘ TEMABLE}
— ¥
= M = o oo B-tas e I
o [T18 15 [T3on, —1 D‘; oo b— i ﬁ"@ . P}_:_ca:
DI.C R w [ oo, — o, oo 5 HENALLE] : i CE:‘&‘:::;SK) ._L - -
_ — o oo AW o] L W]
W‘L 1 13 39&, I o, PUT _ "_L
oy T o v o, o <cz o 0,084 e EONES
TT79 " 2
o, 4 0 Pt ns
TRUTH TABLE : e L
< ul_u(‘w"n;
€1 ) oty o0 e | ow | Bt oty
B E K[ K| X | X | s Z | Mot et &) —
] x| x [swn |t secws WO—‘]}"——-fD i i I
X Xl W | W | x g2 | Ouvipent Omabuad By A~y
IS T AT ER I3 PV PR . BOG
tfrulele b x| oe Jwm -
CiHle]w i x| Do {uaa Q- rinpomains




K]

Absolute faximum Ratings *

Ambient Temperature Under Bias . . . .. -10°C 10 80°C

*COMMENT:

Stresses above those listed under "Apsolute Maximum
Rating'' may tause permanent damage 1o the device. This
is 8 stress rating only and functions! operation of the device
&t these or ot any other condition sbove those indicated in
the operational secrions of this specification is not implied.

Storage Temperature . .. ....... -65°C 10 #+150°C
Voltege On Aay Pin

With Respect 1o Ground . . . . -0.3V to V¢ 0.3V
Maximurn Power Supply Voltage .. ... ..., +7.0V
Power Dissipation ... ... .. .. ..o .. 1 Wait

Exposure te absolute maximum rating conditions for ex-
tended periods may affect device reliability.

D. C. and Operating Characteristics

Ta = 0°C 10 7G°C, Vo = 5V £5% unless otherwisé specified.

STO1L and S10EL-T S101L-3 h101-8
Limits Limits Limits
Symbot Parameter Min. TypdTl Max. [Min, Typ.[ll Max.[Bin. Typ.(1] Max.{Units] Test Conditions
115121 }input Current 5 5 5 aA
It o K21} Output Leakage Cument 1 1 2 | opA 1CET=2.2V, Voyur=
) Dto Veg
looy Operating Current 9 22 g 22 11 25 | mA JViy=Veo, Except
CE] € 0.65V,
Qutpuss Open
legz [ Operating Current i3 27 13 27 16 30 | mA [V|Ny=2.2V, Except
CET € 0.85V,
Qutputs Open
tocii2! | Standby Current 10 200 500 | pA [CE2€ 0.2V, T,=
' oo
Vg Input Low Volage -0.3 0.65]-8.3 .65 0.3 08651 V
Viu input High Voitage 22 Ve § 2.2 Vee | 2.2 Vee v
VoL Qutput Low Voitage 0.4 0.4 0.4 V o |lpL=280mA
Vou Output High Vohage 2.4 24 2.4 vV low=-1.0mA

Low Voo Data Retention Characteristics (For 51811, 5101L-1 and 5101 L-3} Ta={Cwo 70°C

Symbeol Parameter tin. | Typll) | Max. { Units Test Conditient

Vor Veg for Data Retention 2.0 v

lccor: | 51011 or 5101L-1 Data Retention 014 10 A Vop=2.0V,

Current CE2<0.2v TaA=70°C

lecprz | 101L-3 Data Retention Current 0.70 20 ¢ pA Vpr=20V,
: Ta=70"C

1IrDR Chip Deselect 1o Data Retention Time o ns

iR Operation Recovery Time tecld ns

NOTYES:

1, Typicat values are Tz = 25°C and nominal supply voltage.

2. Current through el! inputs and m;lpuu inctuded in Iop | messmement,

3.

tg e = Bead Cyele Time.
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L ow Ve Data Retention Waveform Typical lccpr Vs. Temperature
] '
|
- Yoo - Iv /
|-patactTenyioN ) ™ €ir -0y .
BRrLY -® & - ——rr— . Vi
YOLTACE N‘x! ATV = 1
tcon Vox % /l
. @ Ve £
CHIP ENABLE 1CLT ® 14 @ / oy 830 // .
oy e e Sl /

&5t

£ w2 L M LB ]

TEMFERATURE (Cl

A.C. CharaCteriSﬁCS Ta = 0°C 1o 70°C, Veg = 5V 15%, unless other wise specified,
READ CYCLE

510%L and
510111 5101L-3 | 51018
Limits {ns} Limits {ns} Limits {ns}

Symbol Parameter Min. Max. Min. Max, Min. Max.

tac Read Cyzle 450 650 800

ta Access Time 4585 650 800

1o Chip Enable {CE T} to Qutowt 460 £00 8O0

teo2 Chip Enable {CE 2} 1o Dutput 500 700 854

10D Qutput Disable to Qutput 250 350 45)

£35%3 Data Gutput to High Z State 0 132 0 150 0 200

10H1 Previous Read Data Valid with 0 0 0

Hespect to Address Change '
toH2 Previous Read Data Valid with o 0 0
Respect ta Chip Enabie

WRITE CYCLE

we Write Cycle 450 650 800

taw Write Delay 130 T 180 200

tow Chip Enable {CE 1} to Write 350 550 650

tows Chip Enabie {CE 2) to Write " 350 : 550 650

tow Data Setup 250 400 450

1oH Data Hold 50 100 100

twe Write Pulse 250 400 450

ws Write Recovery 50 50 © 100

tpg Output Disable Setup 130 180 200
. 121
A.C.CONDITIONS OF TEST Capacﬁance Ta = 25°C, 1= 1MH:2
Input Pulse Levels: #0.65 Volt 10 2.2 Voi —
Lirmits {pF}
Input Pulse Rise and Fall Times: 20mec Symbol Test - Typ. | Max.
Timing Measurement Reterence Leyel: 1.5 Vol Ciny {nput Capacilance 4 8
Output Load: 3 TTL Gate and €~ 100pF Al Input Pins) Vyy = OV
Court Outpet Capacitance Voot = OV 8 12

NOYES: 1. Typics! velues #s¢ lor Tp = 25°C snd nominal supply voltege,
2. This perameter is periodicatly sampied pad iz not 100% tested.
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Waveforms

READ CYELE

ooy ——=

o —

\W—{__

"o —

NOTES:

_\ DATA GUT
_f< VALY

1. OD may be tied tow lor separate 1/O operstion.

2. During the write cycte, 0D &5 “high” lor common {J0 and
“dpn't care” {or separate /O operation.

&-15
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}' ADORESS
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[= 4

L2

o0

1COMMON 't A

WRITE CYCLE
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- A, 48
8253, 8253-5 ‘:,“ {:,J
; - it AEp
ABSOLUTE MAXIMUM BATINGS” COMMENT Srtresses above rhosc fisted unjc‘rhﬂ'b;p i

Maan‘:wm Ralings” rhay Cause permanent damao{”:;{ rhe v
device. This 15 a srress rabing only and functional opc‘l"a@,

Ambient Temperature Under Bias ... ... CCClo70°C
Storage Temperature  .............. —E5°Clo+160°C ron o.'l' :h_a dewcle at those or. any orhelr condmgns abo.v.e
Vollage On Any Pin those indicared in the operalional sections of this specr!.--
Whith RespecitoGrovnd  ...vvee ... ... —0.5Vio+TV caron 15 not imphed, Exposure to absolute maximum
PowerDussipalion ... ... ... . ... .. ... .... 1Watt ranng conditions for extended periods may affect device
' refiabitity.

D.C. CHARACTERISTICS ({Ta = 0°Cto 70°C; Vo = 5V £5%)

SYMBOL PARAMETESR MIN. MAX. UNEIS TEST CONDITIONS
Vi inpul Low Valiage -0.5 0.8 A%

Vik Input High Vollage 2? Voo .5V v

Vor Quiput Low Vaoltage 0.45 vV for = 2.2 mA

Vou Output High Voltage 2.4 v lon = ~400 gA

T8 input Load Current’ 10 ©A Vin = Voo 10 OV
lopL Ouiput Floar Leakage 10 HA VouTt = V_C_E_to ov
lee Ve Supply Cursent ' 1.40 A

CAPACITANCE T, = 25°C; Ve = GND = OV

Symbol Parameter Min. Typ. Max. Unit Test Conditions
Cin lnput Capacitance 10 pF fe= 1 MH:z
Cyo HO Capaciance it} pF Unmeasured pins retutned 1o Veg

4.25



8253, B253-5

A.C. CHARACTE : v ° S5 o ‘ f‘f-’:ff
L. RISTICS Ta = 0°C to 70°C; Ve = 5.0V, #5%; GND = 8V : S
! Y ARSI
BUS PARAMETERS: {Nowe 1} - - Ve
READ CYCLE ‘
8253 82535
SYMBOL PARAMETER MIN, MAX. MiN MAX. uniT
AR Address Stable Belore READ 50 50 RS
tha Address Hold Time for READ 5 5 ns
tRA HRLAD Pulse ¥Whidih A00 300 ns
tRD Data Delzy From READI?I 300 200 ns
1pe READ to Data Floaling 25 126 25 100 ns
|
WRITE CYCLE l'-
8253 82535
SYMBCL PARAMETER MIN, MAX. MEN. MAX. UNIT
tAw Address Stable Before WHITE 60 50 s
Twa Address Hold Time fof WRITE 30 30 ns
Ty WRITE Pulse Width 400 300 ns
1ow Data Set Up Time for WRITE 300 250 ns
wo Data Hold Time for WRITE 40 30 ns
py Recovery Tirme Beiween WRITES 1 1 s

Notes: 1.

WRITE TIMING

=__X

—

| PR,
1

[
| ot

DATA BUS

X 1 X

. i - i
|"'—'-‘ow—"-"—."" o=

AC timings messured al Vo = 2.2, Vo = 0.8, and with load circuit of Figure 1,
2. Test Conditions: 8253, C = 100pF; B2535: ) = 150pF,

READ TIMING

17 WALID [MIGH MPEDANCE

INPUT WAVEFORMS FOR A.C. TESTS:

24
2.2 2.2
> TEST POINTS <
0.8 0.8
5 .

0.4

476
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- 8215/8228
4-BIT PARALLEL BI-DMRECTIONAL BUS DRIVER

a Data Bus Buffer Driver for 2080 CPU a 3.85V Output High Voltage for Direct
» Low Input Load Current — .25 imA Inierface fo 8080 CPU

Maximum s Three State Oulputs
e High Quipit Drive Capabitlity for » Reduces System Package Count

Driving Systemn Data Bus

The B216/8226 is 5 4 bit bi-directional bus driver/receiver. \
All inputs are fow power TTL compatible. For driving MOS, the DO outputs provide a high 3.85Y Vg, and for high capaci-
tance terminated bus structures, the DB outpusts provide a hioh 50mA Igy capability.
A nap-inverting (8216) and an inverting {B226} are available to meet & wide variety of appiications for buffering in micro
computer systems. i

'

PiN CONFIGURATION LOGIC DIAGRAM LOGIC DIAGRAM
8216 8228

[+ I § 6] Jvee
oo, )2 sl JoEm Pho
o8, ||z ] ioo,
o s goygy V105
vo,[_|5 B226 2] Joy o, o
cs,E 3 1| ] oo,
D:,l:i: se]” 1 o8,
sno[_|s ol Jon, oy o

4 0 DBy $————0 DFy

0o, ©

$————o oo,

DO, o

PIN NAMES oL o

B,

AJJ v1 A—J *v—J Aj v1 AJ v1
|

i
ey

¢+———c D8,

TaTA BLE oo, 6
BI-DIRECTIONAL

oL by, | DATA weuT
00,00, DATA GUR#H

00, o

D,

DIRECTION CONTAOL

& | cerserecs

O
-0
\-
H

4
)
4

DiEN G _ Difk O

4-101






“WAVEFORMS

IRPFUTE

CLITPUT
ENAGLL

LUTPUTS

.
i

TEV

Lt,o——

A.C. CHARACTERISTICS
Ta = 0°C 10 170°C, Voo = +BV 256%

. ! Limits
Symbol Parameter - t Min. | TypID Max. | Unit Conditions
Tepi Input to Output Delay DO Quiputs 15 25 ns )y =30pF, Ry=300%2
’ Ro=6005
Tep2 Input 10 Qutput Delay DB Quiputs
8215 20 30 ns Cy =300pF, Ry=9082
8226 16 25 nis Ry = 18002
Te {Output Enabie Time
82186 45 65 ns {No1e 2t
] 822G 35 o4 s {Note 3}
Tp Output Disable Time 20 35 ns {Notwe 4}
Lf
TEST CONDITIONS: TEST LOAD CIRCUIT o
[nput pulse ampiitude of 2.5V, .
Enput tise and {alf times of b ns between 1 and 2 volts, g
Quiput feading is 5 mA and 10 pF. ot
Speed measurements are made at 1.5 volt levels,
=< ‘f Ay
CAPACITANCE®! =
Limnits
Symbol Parameter Min. | Typdt Max Linit
Cin input Capacitance 4 B pF
Cour Output Capacitance 6 10 pF
Cours Qutput Capacitance 13 18 pF

TEST CONDITIONS: Vg as = 2.5V, Ve =5.0V, T = 25°C, 1 = 1 MH..

NOTES:

. Typical valves ate for Ty = 25°C, Ve = 5.0V,

. DO Qutputs, Cy = 30pF, Ry = 300/10 K1, Ry = 180/1KN1: DB Quipuis, €y = 300pF, Ry = 907310 K0, Ry = 18073 KSL.

. DO Oupuis, C) = bpF, By = 300/10KEE, Ry = 60011 KN, DR Quwputs, ©) = 5pF, Ry = 8010 KN, Ry = 18D/Y K1
. This parameter is pesiodically sampled and notl 100% 1ested.

H
2
3. DO Outpuis, ©) = 30pF, Ry = 300/10K 2, Ry = 600/1K: DB Quiputs, G = 300pF, Ry = 90/10K 5, Ry = 180/1 K12,
&
5.

4.105 ‘
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The 8205 decoder can be used for expansion of systems which utitize input ports, output ports, and mem-
When the 8205 is enabled, one of its eight cutputs goes
thus a single row of 3 memory system is szlected. The 3 chip enzable inputs on the 8205 allow easy
For very large systems, 8205 decoders can be cascaded such that each decoder can drive

ory components with active low chip select input.
“low™,
SySIEM expansion,

HIGH SPEE

t/0 Port or Memory Sclecior

Simple Expansion — Enable inpuis’

High Speed Schettky Bipolar
Technology — 18ns idax, Delay

Directly Compatible with TTL Logic
Circuits

3205

£

01 QuUT OF 8 E,””'QY DECONER

eight other decoders for arbitrary memory expansions.

& : . o
The Intel 8205 is packaged in a standard, 16 pin duat-in-line package; and iis performance is specified over
The use of Schotiky barrier diode ciamped transistors 1o

the temperature range of D°C 10 +75°C, ambient.

obtain fast switching speeds results in h:gher performance than eguivalent devices made with a gold diffu-

sion process.

1.
b ‘

FECEES

= Low Input Load Current — ?‘S mﬁ.

max., 1/6 Standary

s Binirmum Line Reflection — Low

Veltage Diode Input Clamp

= Quipufs Sink 10 mA min.
= 16-Pin Dual-in-Line Ceramic or

Piastic Package

PIN CONFIGURATION

a1 had 1wl Jver
PR ¥ 1w o,
IR E i _Jo,
B[4 i jo;

B205

£, 1= 12i 1o,
e, e o,
o} [ Jo.
crol_je- s|_Jo,

FIN NAMES
| A9 43 ADDRESS INFPUTS
£3-&; _EnasLE INPUTS |

| Dy G7 DF coo’s_n'éﬁﬁu?s"i

LOGIC SYMBOL

) o
Ag opfr——
e I
14 Ofo—
z v
L Ay G P—
L2
— oj
8205 \
1
Oy fJo——
Y el
— O, [
: 1
Ky O B>
[ -
— 1, ;30—
i ¢
ADDAESS | InamE YUTRLTS
T LR T R Y] K- T T T
t L 1|1 [ R I H H H F H = n
o1 L L 3 H#|H b OH B H oM L]
L H oL L L LI LU - B E I L T L
¥ H ot L L oM A H WM L H ow ok H
Lt K4 L O HIHE K K R L H % o
Lol S T L T T R T T V)
L I R A I R e T
H H H L L Hilm H M H W B H
X ok X L 1 L [H H H M B n H W
x x x |n o i H H $# H H H H n
LI H oL I H H K B M OH K
X RUH M L |H #H B OB M s H oM
L S T L I LT T R TR T R VI PR
x x A L H HIK » 1 H K H & kK
£ K X K - H{H H K K K H H K
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FUNCTIONAL DESCRIPTION

Decoder

The B205 contsins a one out of eight binary decoder. !1 ac-
cepts a three bit binary code and by gating this input, creates
an exclusive output that represents the value of the input
code.

Forexample, if & binary code of 101 was present on the AQ,
A1 and A2 address input lines, and the device was enabled,
an active low signal would appear on the 05 output line.
Note that all of the other output pins are sitting at a logic
high, thus the decoded output is said to be exclusive. The

decoders outputs will follow the truth table shown below in .

the same manner for all other input variations.

Enable Gate

When using a decoder it is often necessary to gate the out-
puts with timing or enabling signals so that the exclusive
output of the decoded value is synchronous with the overall
system. '

The 8205 has a built-in function for such gating. The three
enable inputs (E1, E2, E3) are ANDed together and create
a single enable signa! for the decoder. The combination of
both active “high" and active “low’’ device enable inputs
provides the designer with a powerfully flexible gating func-
tion to help reduce package count in his system.

4-86

ENABLE GATE

£
a3

DECODER

]

ADDRESS ENABLE OUTPUTS

Ap Ay A |Ey E; E3|0 1 2 3 &4 5 § 1
L L L L L H L H H H H H H H
H L L L L HIH L H H H H H n
L H L L L H H H L H H H [ad (]
H H LJjL L H|[H H H L H H H =
L L H L L H | H H H H L H 33 H
H L HJL L HfH H H H H it H hn
L H H L L H H H H H H H L 51
H B HIJL L Hi{H H H H H H H |
X X X | L L H H H H H H H H
X X X |H L L H H H H H H H H
X X XL H LJ|JH H H H H H H =
X X X|H H Lt iH H H H H H h H
X X X |H L H}H H H H H H #H H
X X X L H HIH H H H H H Kk
X-X X |H H H|{H H H H H H h &




8205

ABSOLUTE MAXIMUM RATINGS”

Temperatuse Linder Bizs: Crramic

Starege Termperaiure
All Duilput or Supply Voltages
All Input Voltages

Output Currents

~L5%C 10 #1257 C
Plastic —E5%C 10 +75°C

—85°C 10 1160°C
=05 1047 Volix
—1.0to 455 Vol
125 mA

L

COMMENT

D.C. CHARACTERISTICS T, = 0°C 10 475°C, Vg, = 5.0V 5%

Stressos pbove those listed under “Abiolute Flaximum Rst-
ing* may cause permancnt darhage 1o the Sevice. This is 2 ftresy
rating only and functionzi opaiation ol the device 81 these or ot
pny oiher condition ebove those indicaied in fhe aperationa!
sections of this specilication is not impthied. Expoture to sbsolute
maximum rating conditions for extended periods mey sifect
device reliabitity.

8205
SYMEBOL PARAMETER L:*ﬁiT_______‘ UN‘iT TEST COMRITIONS
MIN. MAX,
I PUT LOAD CURRENT -0.2% ma, VCC = 5,25V, VF = 0.45V
lﬂ. iNPUT LEAXAGE CURRENT 10 [27-% vCC = 525V, Vﬂ = 520V
VC INPUT FORWARD CLAMP VOLTAGE -1.0 v VCC = 475V, !C = ~5.0mA
VDL OUTPUT “LOWT VOLTAGE 0.45 v VCC = 475V, !Oi. = 10.0 ﬂjﬂ
VOH QUTPUT HIGH VOLTAGE 24 v VCC =4.?5V,]OH= -1.5mA
VIL INPUT "LOW" VOLTAGE 085 v VCC =50V
Vﬂ_‘ INPUT "HIGH” VOLTAGE- 20 v VCC = 5.0V
]SC QUTPUT HIGH SHORT —40 =120 mA VCC = 5.0V, VOUT = OV
CIRCUIT CURRENT
VOX CUTPUT “LOW" VOLTAGE 08 v ""cc = 5.0V, on = 40 mA
@ HIGH CURRENT
ICC POWER SUPPLY CURRKRENT 70 mA VCC =5 25V
TYPICAL CHARACTERISTICS
OUTPUT CURRENT VS. OUTFRUT CURRENT VS,
VUTPUT “LOW™” VOLTAGE DUTPUT “HIGH" VOLTAGE DATA TRANSFER FUNCTION
O T T L 50 t T
“:?S‘F s _3-“.]59\!- K\L ! l - ¥ee = 5OV
Hdtees WO
S Ve T OV z 1y - S |
i i %, . =
5 e J/ r .20 Y4 § 0=
] -4 i = !
5 4 i 5 7 °
PFT. I N / =] L zo0
2 2 / g
z Tar 25w 5 —t 3
© Fod ¥ / 2 40 / L2 )
[P/ARN /
-1, - e
oL LAz BNV, o
o 2 a 5 £ Vo ° 10 20 10 40 50 6 2 4 £ & 0 32 14 16 15 IC

CUIPUT “LOW” VOLTAGE 1w

4388

QUIPYT “HIGH" YOLTAGE (V)

INFUY VOLTAGE V)



B205

i

.

SWITCHING CHARACTERISTICS ~

Vee
CONDITIONS OF FEST: TEST LOAD:

. 3900
Input pulse amplitudes: 2.5V

Input rise and fall times: B nsec L‘ J
between 1V and 2V 4 _ILQ

Measuremenis are made a1 1.5V

Al Transaiors 282369 of Eguivalent, CL « IpF

TEST WAVEFORMS

ADDRESS OR ENABLE
INPUT PLILSE

CQUTPLIT

A.C.CHARACTERISTICS T, = 0°C 10 475°C. Ve = 5.0V 25% untess otherwise specified.

SYMBOL PARAMETER MAX LIMIT ' UNIT TEST CONDITIONS
tes 18 ! ns ,
Lt | ADDRESS OR ENABLE TO 18 ng
v OUTPUT DELAY 18 e
_ 18 ns
G ' INPUT CAPACITANCE  PB20S atryp.) pf =1 MMz Voo = OV
8205 Sltyp.) pF VEIAS * 2.0V T4 = 75°C

1. They paramitien 5 DOHOGEally wmpied and i ool J00% 1ested

" TYPICAL CHARACTERISTICS

ADDRESS OR ENABLE TO QUTPUT ADBRESS OR ENABLE TO OQUTPUT
DELAY V5. 1.0AD CATACITANCE DELAY Vi AMBICNT TEMPERATURE
70 0 T
Vep " 50V ) Veg = 50v
‘I"?I!\'f ’—’ c, g pf
N
e s i ";'}4:-74 e
5 : o T E' E _________ KL IAC-R
22 - ] h
£5 w0 T g5 v '
Eé '-_-__.‘_____-,..-.-"""f’ §§ 1
83 €5
e s . 2%
!
}
v i o
° 50 100 FEE) 200 o % 50 ™
LGAD CAKACIIANTE IpF) AMBIENT TEMPERATURE 1€
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PROG

The programming specifications are described in the PR OM/ROM Programming tastructions on page G-74,

RAMMING

Absolute Meximum Ratings?

Tempereture Under Bias. .

Storage Temperature . ..o oo v v v vy -

All Input or Qutput Voltages with
Respectto Ground .. ... .. - ..

Vpp Supply Voltege with Respect
toGround . .. e e

READ

D.C. and Operating Characteristics

OPERATION

...~10°C 10 480°C
. .=B5°C 10 +125°C

c. .. HV 003V

v . +28V 1003V

YA

Param big !m,," Fafengl

gy i sp""’“'fll'al"t.ﬂ
rdrecy gy, Chanyr
yr

SCOMMENT: Stresser bhove thome linted weder “Albmolute Maxi-
mum Aoling’ may csuse permanen| damage 10 the device. This Is &
sirgss t21ing only ond functicnal operetion of the devicg 81 theie or
pny other conditiont sbove hose indicated in 1he operaticnsl ws-
tions of this rpecification it not Implied. Expowre 1o absolute
maximum rating conditiont {or extended periods muey atlect device

relinbility,

T = 0°C to 70°C, Vec!l-2 = 45V 35%, Vppl = Vo 10.6vIS

I u )
_I- a
f"n;',f:% ,_4"’

Limits i "
Symbol Parameter - T Unit Conditions
Min. Typ‘I Max.
it Input Load Current 10 pA Vin = 525V
1o Cutput Leakage Current 10 LA VauT = 5.25V
tppy 12} Vpp Cutrent 5 mA | Vep=5.85V
tec1!?! | Vg Current {Standby) 12 25 mA | POPGM =V, ES=Vy
teei?! | Ve Gurrent {Active) 57 100 mA | CS=PD/PGM = Vy
Vie Input Low Voltage 0.1 0.8 v
Vin tnput High Voltage . 22 Veott v
Voi Output Low Voitage 0.45 v for = 2.1 mA
Vou Output High Voltage 24 Vv {on = —AD0 A
NOTES: !, Vo must be epplied simuitaneously or before Vpp and temoved simuitancoutly or after Vpp.
2. Vpp may be connected directly 1o Ve oxcept during progresmming. The supply current would then be the tum 6! I and 1ppy.
3. ‘ﬂ_:e toiersnce of 0.6V sllows the uie of B driver circuit for awitching the Vpp supply pin from Vg in reed to 25V for progrem-
ming.
4. Typical velues are for Ta ~ 25°C and nominat supply voltages.
E. This parameter it only sampled and is not 100% tested, ‘
€. 1acee b referenced to PD/PGM or the sddresses, whichever occuss last.
Typicat Characteristics
Ioe CURRENT ACCESS TIME ACCESS TIME
R vi. vi
TEMPERATURE CAPACITANCE TEMPERATLURE
® o o
-
[ ] h-‘m-"""-—..._ [ ] -
3|
w0 Tocz AETIVE CORRENY] 80 w
FOMPGM = Wy Vg v
- Ve = BV - *
< a0 5
i £ e - T
§ ] §
Bx [ — > w0
I T
= et SUANGEY CURRFRT | ™ oo
FOPGH = Wizt
w | Ve m b 00 1w
. BE . .
T W 2 X 4 R WK P W o 10 00 MO 400 KOO X TIO MO o W X 30 4 K & W W

TEMPERATURE {"C)

C; of}

76

TEMPERATURL £°¢)




pure

P&-E E“i fiff!qrﬁ

Y dmy

BT !
£.C. Characteristics P"'-’ﬂu{n; G m:h :r‘: Freiy suu,;,,“ " : n
Ta = D°C 1o 70°C, Velt = 46V £5%, Vppl?l = Ve 20, gy Mttt S
Limin . .
Symbol Porametar i, Tep 81 ] o, tnit Test Conditions
taces Address to Qutput Delay 250 450 ns | PD/PGM = CS o vy
taccz PD/PGHM 10 Cutput Delay 280 450 ns £S5 = vy
too Chip Select to Dutput Delay 120 ns POIPOM =V
o PD/PGM to Output Flost 100 ns CSeVy
thE Chip Deselect to Dutput Float 100 ns PD/PGM = V.
108 Address to Output Hold 0 ns PD/PGM = CS = Vy
Capacitance™ T, =25°C, =1 MHz A.C. Test Conditions:
Symbo! Parameter Typ. | Max. | tinit | Conditions QOutput Load: 1 TTL gate and C_= 100 pF
] Input Rise and Fall Times: <20ns
1 t =0V
Can nput Capacitance 4 PP (Vi =0 {nput Pulse Levels: 0.8V 10 2.2V
Cour Qutput Capacitance 8 pF | VouT =0V Timing Measurement Reference Level:
NOTE: Pilease reler to page 2 {or notos, Inputs 1V 2nd 2V
' Qutputs 0.8V and 2V
WAVEFORMS
A. Read Mode
PD/PGM = Vi
4
ADORESS
N
Yo ——— =t
3 -
o— Ao F
4 N
HIGH T /
UL —\ BATA OUT ¥ALID e
5 vy
B. Standby Mode
TE=V L
Y
ADDRERS ADDRIES W ADDRESS K
R
STANDEY MODE \ ECTIVE MODE
FoMM N
L}
hed Pl &1
HIGH T
DUTHIT PATA VALID FOR ADDRELS W DATA VALLD FOA ADORESE Hem




ERASURE CHARACTERISTICS

The erasure characteristics of the 2716 are such that erasure
begins to ‘occur when exposed to light with wovelengths
shorter than approximately 4000 Angstroms (A). It shouid
be noted that sunlight and certain types of fluorescent
lamps have wavelengths in the 3000—4000A range. Data
show that constant exposure to room fevel fluorescent
lighting could erase the typical 2716 in approximately 3
years, while it would take approximatley 1 week to cause
erasure when exposed to direct sunlight. If the 2716 is to
be exposed to these types of lighting conditions for ex-
tended periods of time, opague labels are available trom
Intel which should be placed over the 2716 window to
prevent unintentional erasure.

The recommended erasure procedure (see page 3-55) for
the 2716 is exposure to shortwave ultraviolet fight which
has a wavelength of 2537 Angstroms (A). The integrated
dose (i.e., UV intensity X exposure time) for erasure should
be a minimum of 15 W-sec/cm2. The erasure time with this
dosage is approximately 15 to 20 minutes using an ultra-
violet tamp with a 12000 uW/cm? power rating. The 2716
should be placed within 1 inch of the lamp tubes during
erasure. Some lamps have.a filter on their tubes which
should be removed before erasure.

DEVICE OPERATION

The six modes of operation of the 2716 are listed in Table
i. It should ‘be noted that all inputs for the six modes are at
TTL levels. The power supplies required are a +5V Ve and
a Vpp. The Vpp power supply must be at 25V during the
three programming modes, and must be at 5V in the other
three modes.

TABLE I. MODE SELECTION

PINS PD/PGM & Ver | Vo | ouTPUTS
MODE 18} ©o) @1 | @4) | to11,1317)
Reac Vig Vi +5 +5 Dout
Desclect Don't Care Vi +5 pry High Z
Power Down Vi Don't Care | +5 +5 High 2
Program Pulsed V10 Vi Vin 425 +5 Dy
Program Varity Vi Vi 425 | +5 Dout
Program Inhibit Vi Vin 425 | +5 High 2
READ MODE

Data is available at the outputs irf the read mode. Elta is
available 450 ns hAC_C_)_ from stable addresses with CS low
or 120 ns (tcp) from CS with addresses stable.

B - SO
N Enhlu.l;.,,bi'. FlEm o
""«';:_7[”, R ey “1{..“
p:n,,,,”“” Il NI YErae ""‘”5.‘. b
DESELECT MODE R T

The outputs of two or more 2716s may be OR-tied to-
gether on the same data bus. Only one 2716 should have its
outputs selected (CS low) to prevent data bus contention
between 2716s in this configuration. The outputs of the

other 2716s should be deselected with the CS input at a
high TTL level.

POWER DOWN MODE

The 2716 has a power down modz which reduces the active
power dissipation by 756%, from 525 mW to 132 mW.
Power down is achieved by applying a TTL high signal to
the PD/PGM input. In power down the outputs are in a
high impedance state, independent of the CS input.

PROGRAMMING

Initially, and after each erasure, all bits of the 2716 are in
the "1’ state. Data is introduced by selectively program-
ming *0's” into the desired bit locations. Although enly
“0's” will be programmed, both “1's* and “0's” can be
prescnted in the data word. The only way to change a 0"
to a 1" is by uitraviolet light erasure.

The 2716 is in the programming mode when the Vpp power
supply is at 25V and CS is at V. The data to be pro-
grammed is applied 8 bits in parallel to the data output
pins. The levels required for the address and data inputs are
TTL.

When the addresses and data are stable, a 50 msec, active
high, TTL program pulse is applied to the PD/PGM input.
A program pulse must be applied at each address location
to be programmed. You can prograrm any location at any
time — either individually, sequentially, or at random:.
The program pulse has a maximurn width of 55 msec. The
2716 must not be programmed with a DC signal applied to
the PD/PGM input. .
Programming of multiple 27165 in parallel with the same
data can be easily accomplished due to the simplicity of
the programming requirements. Like inputs of the paral-
leled 27165 may be connected together when they are pro-
grammed with the same data. A high level TTL pulse
applied to the PD/PGM input programs the paralleled
2716s.

PROGRAM INHIBIT

Programming of multiple 2716s in parallel with Gifferent
data is also easily accomplished. Except for PD/PGM, ail
like inputs (including €S) of the parallel 2716s may be
common. A TTL level program pulse applied to a 2716's
PD/PGM input with Vpp at 25V will program that 2716.
A low leve! PD/PGM input inhibits the othgér 2716s from
being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The verify
may be performed wth Vpp at 25V. Except during pro-
gramming and program verify, Vpp must be at 5V, -
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All sockets Hotod aro with printed chcuit termination, See
below for greoring sockets with wire-wrap terminations.
. RESE [ <
500
i NG
30
a0y
300
! i 400
| 2
T
500 - .
TR Ao
s e )
~ 753
- o
— 8o
ne ]
higtel
5 12 LS &0
L2850 . A A
CIRAGATD | 1 a0 7on
S32-AGICD ) . T ELD rei
Az A01090 "y TG
:- '3-2 [¥
£3z2-AG110 ' [t] B
BI-ANATS e
| SME-AGID L — e
S3h-A 10 T
s - e ] .
53R AB I 3 2 pee
A AL/ ] T
| 54G-A6150 LG
LAl A5100 00 .
540-4G 11D 5 40 ey F0
560-5G17D ¢0
Above dimensions in Inches, see metric conversion below,
MILLIMETER T
. g (5o standard 782 .300
NOTE: The ahova soc .ells are 5'1 so sfanda 1016 400  Drmensors specified in mibmaters
with wire wrap® termination, simply roplaca 11 43 450  and nches.
ap suftix with “F" sufilx for three levet and 12,70 500
13,97 550 MILLIMETER/INCH

“FRL7 lor two lavel.
' . 1524 680

12,06 750

0,32 800 HMAILLIMETER

21.59 550 y

2386 .00 INCH

2921 1,450
CEXAMPLE: G 4D 1.200 Tolarancr: unless Giherwins

556 1. speciied.
514-AG11F (3 lavet,Gold{ Tiry) 2t 100 '

4D R4 1800 Decmgis: + 0137 005

AG1OE- i/ Gotd N . =

§14-AGTOE-2 {2 leval, Gold/ Gold) PR Duomals: £ 0181 0%

0o
*Gardner Ganvar Tradehiars w060 2'008_

5-20













CONTACT ROWS TERMINATION STYLES
CROSS SECTION CROSS SECTION \ l' 543 km 71 s20
DOUBLE SIDED SINGLE S1DED ! ) o L.
e 0207 LS 1} : s | N
NOMINAL GAP \ . \ N
.. . —— e 1 .,Lj I H
. T ‘ L] ‘- _.._r----—
: . V200G DRuen Y
> LBUT T
. {14.22mm.}
’ X“'“—Lsm \“"—j 500
= . | =~ )
NUMBER OF CONTACTS ‘ I___J T f'" N
SINGLE DUAL ! Ezzoo (£ 08|
10 20 . oRo” .
15 . 30 Ii’:g(_}(}‘jmm_i {2.03 nmi T 0327 (Bimm.
18 36 ' : .
22 44 A
28 56
g? gg CONTACT CODE
35 70 CODE DESCR]PTION ‘G' + 0207 { Lol
36 72 500 Solder Hole, .025" X 050" { .2007 {5.08mm)
AD 80 520 P.C.Tab, 025" Syuare 2007 {5.08mm)
43 86 540 Wire-Wrap” 025" Square B60 {14.22mm
50 100 541 Wire-Wrap” 025" Square 7507 {19.05mm} {
CARD GUIDE OPTIONS Offset Card Guide o ' MOUNTING STYLES

Field Assembled to
-04 Type Insulator

&8 flr—\ 7 : » )
|| : e _-[ 508 = s,

] o o 808 —
Al N i :
f"J’ ;. : . I/,LP - ! > .
S .
"’"(LT;—' 3.00" W ;
b 176.2mm.) . __ﬁ .
(11.8%mmi e | o ' .
468" | . g

LM

L L i - T ¢~ 5028602 St == 60
pss 6 SR S B ael ; ; 802 & 804 ... B0l
Pz [ . : | _ \ﬁ‘l _I

'- 1l B . R -
\'r-- | No. 4-40 S \l 'i] |
T?readed ) . ‘i‘:...‘JJ— x|
nsert

In-Line Carg Guite
Figld Assembled 10
04 Type Insuviator

READOUT AND INSULATOR STYLE

78 r'r ) .. r————— : [
o ‘-. T‘ 8 Single Beadout Offset Mounting
[ L 8 Dual Readout Qffset Mounting
] ..:}’t-' - , [ ; '. i}
S | VARIATION CODE
. 1 A} - Y CODE DESCRIPTION
P e i ; % 0 No Mounting Lugs
! L : 02 J128" Dia. Mounting Holes
J Lo i i 1 03 116" L.D. Floating Evyelets
A 1 ; L 04 156" Dia. Mounting Holes
\ o ]/I 1,{}_’ _l_, & 08 No. 4-40 Threaded Inserts
P B} L| e 58 Card Guides, Offset 468"
\L - —‘40 —- : . 78 | . Card Guides, in-Line
e |
et e FOR OTHER VARIATIONS SEE OTHER SIDE OF THIS SHEE






346 SERIES CARD-EDGE CONNECTOR DIMENSIONS CHARY

Number of ‘
Contants A B ¢ D t H
Single} Duat fnchaes v Inghaz min Inchas niisi tnches rmn triches nm inches [E TSN
6 i2 1.564 867 1.295% 32.89 1.035 2529 0.875 ¥22 0.625 108 0.491C 2311
7| ia 1685 | 4280 | 1420 [ 2607 1 1380 | 204C | 1.000 | 0540 | 0730 | 1908 | 1020 ¢ 209
8 16 1.810 4597 1 145440 39.24 1.255 3264 1125 AR 1 QRIS 2202 7.3160 2985
9 i3 1835 43915 1.670 42,42 1.410 KR 1.2564 3170 1.000) 2540 1.2865 3264
10 20 2060 5232 1.7480 A6 54 1.635 38.99 3.375 34.63 1.12% 2858 1.410 R |
11 22 2.185 55,00 1.8920 a48.77 1.660 4110 1.600 800 1.250 3175 1535 KRR
12 24 2.310 RN 2.045 53.81 17855 45,349 1.625 4128 1.37% 3493 1.660 42.1C ’
12 26 2.435 H1.84% 217G eh.y2 1.910 F2 81 1.750 44 .45 1.500 3810 1.7%5 45,34 ]
14 285 2.560 65 02 2.295 58.2% 2.035 51.60 1810 4762 1625 41.70 i.81C 49 81 !
15 20 7.685 £8.20 2.4720 £51.47 2140 ST X 3141 2.008 5080 1.750 44 .45 2035 G169
16 32 2810 71.37 25445 01,64 2.286 GB.04 2.125 53.88 1.875 4763 2.160 L4 60 ;
17 34 2935 7455 2.67G 67.82 2410 651.21 2.250 57.15 2.000 5080 2.285 48,04
18 36 3.060 1RT? 2,795 70.69 2.530 54.39 2.375 G 33 2.125 63.68 2410 G171
18 32 3165 80.80 2.920 74.37 2650 G7.50 2500 53.50 2.2599 57.15 2.53% GAL0
20 40 3.3710 84.07 3.045 17.34 2.785 70.74 2.625 (5.68 2.375 033 2.G40 17 o0
21 427 3435 87.25 3170 80.57 2510 734 2.750 69.85 2.500 6350 2785 7t i
22 44 3.060 ag.42 3.29% 43.69 3.035 77.08 2.8%5 73.03 2.G25 G5.GE 2810 7301
23 46 3.6i5 53.60 3.420 86.87 3.160 H0.76 3000 1 78.20 2.750 f4.85 3,035 7709
24 48 3.810 a6 17 3.645 50.04 3,265 £23.44 3925 75.38 2875 73.03 3140 P26
25 50 3.935 60.95 3.670 43.27 3410 46.61 3.2z0 a1t 3.000 16,20 3.2685 844
20 h2 4.060 1631 3.795 906.39 3.53% 8379 3375 £0.73 3.125 FO3R 3410 2561
27 o4 4.185% 1063 3.9z2¢ 9957 3.6560 92896 3.500 £9.90 3.250 §2.05 3.635 85,79
28 56 4.310 1045 4.045 1027 3.785 96,14 3626 92.08 3375 8573 3.660 92.4%G
29 58 4.435 1126 4.170 1059 313810 49.31 3.750 95.2% 3.500 853,90 3.785 96,04
30 GO 4.500 115.8 4.295 108 4.035% 102.5 3875 a2.43 3625 82.08 3.9410 ga.31
31 G2 4.685 119.0 4.420 112.3 4960 10657 4.600 1016 3.750 86,25 4.035 1026 1
32 G4 4810 17222 4.54% 1154 4,735 103.8 4,120 134 8 3.875 G5 A3 4.160 105.7
33 60 £.935 126,23 £.67¢ i18.6 4410 1172.0 4.7250 103.0 4.000 1.6 4.28% 1088
34 693 5.0BG i28.5 4.7305 i21.8 4535 1i156.2 4.375 111 4.125 1046.8 4415 1120
35 70 5.18% 131.7 4920 1250 £ 660 118.4 4500 114.3 4,250 103.0 4.535 1757
36 72 5.310 1349 5.045 12814 4.785 1216 4.675 117.5 4.075 i1 4 6060 139
37 74 5.435 138.0 5176 131.3 4910 1247 4750 1207 A4.050G 1143 4.18% (A
33 76 5.560 141.2 5.295 1345 5.035 127.9 AB7% 1738 4625 i17.5 4,910 1247
3 78 5.085 1443 6.420 1377 5,160 i31.1 5.000 127.0 §.7%0 120.7 5.0535 i27.9
40 10 5810 147.6 ' 504D 740.8 5.285 1342 | 5.125 1302 4875 123.2 5160 1331
41 §52 54935 150.7 5.670 144.0 5.410 1324 5200 153.4 5,000 127.0 5285 154 2
47 24 G080 1634 5,795 1472 5.630 140.6 0375 13G:.5 5125 130.2 5.410 7.4
43 a6 6.185 1570 G920 150.4 5600 113.8 5.500G 1307 5,250 1334 5535 1409
a4 a3 6.210 160.3 £.045 10346 5785 1468 5625 i92.9 5375 136.5 5660 GRS
45 a0 6,430 2.4 6.170 156.7 6.810 1501 £5.760 1461 5.500 139.7 2,785 146,59
46 g2 £.560. 165.6 £.29% 159.9 5035 1R3.3 5670 149.2 5.625 142.9 5910 15003
47 a4 68.685 169.8 6420 1G3.1 6.160 iH0G.5 G.B00 152.4 5.750 1460 60235 15335
48 96 6870 1730 B.540 iG6.2 6285 1586 G125 1556 5875 149.2 5.160 P65
4G a8 £5.936 1761 G670 169.41 6.410 162.8 6250 b8 8 0.0043 1524 G.285 1546
50 100 7.060 133 6.785 i72.6 G.535 166.0 $.375 i51.9 G125 1556 G6.410 1628

e CONNECTORS

INCHCATED ARE

IN DISTRIBUTOR SYOCK. FOR OTHER SIZES,

COMNIACT FACTORY.

OTHER VARIATIONS
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Example: B8 pin, 200" spating, Yual Readout, No Mounting Lugs

CONTACT VARIATIONS o1io2{03l0s]08
Contacts on Cald 377 |280{383{ 384385
?;’:;f;‘;i_‘"‘-‘g““‘“ 2793811336387 {283
g?i,‘é’??‘éif““”'"““ | 3701302 380|390 {201 |

Erample: 43 Pin Staggeted, slerting al 1, with P.C. Vad,
Wo. 2-40 Threaded fnsert, the ordnsing code is:
2466-043-820.368

0% - Mo Mounting Lugs
07 — 178" Mounting Holgs
Q3 — 1167 Ulonting Eyeleis

4 — 1587 Mounting Helss
D9 - Na. 4-40 Threaded Infort:

80



D SUBRHNIATY
RECTARNCINLAR COMNNECTORS

e

For inunediate budgetary information contect the nearest affice focailon showr on the back of this catslos cover.

umeasiong seibend e chanke.

ORIGINAL D™ Selidar Typg, Non-Hemovahle Contacts
TH FLOAT MOUNTS

STANDARD SHELL SHELL Wi

A32(6,81)
Total -
! L .. : Dlare ral . 312 {:’.'L’i
. i . Fleat
- 20082 - BIZ0ED Hive
Max ) Flange Therhasse

o [ -
t
e H
_ﬁ__ Twed Bz, Hiales l
i '{wo Holes /" . 435 ble. + g
L1200 Bia. -+ .6005 (2,18 +0, l“ﬂ
{3,05:20,13) - ‘6o
It is recommended that cnly one 2ssambly, eithsr pan or ‘.-‘JC!\'P' e flost
meunted. For Gront gansl mourting 1se reverse fioat mount; sec prgs 113
INCHES
] T T - - ST _E._h..__..___. T e e
by Sheit Size 015 090 2210 005 2010 +016 2015 X090 070 B R LT L LS Ll A
APe ek A pes a2z D)
0 _ooas Az i
L _LEs e -
Dms 1 5~1_______ _ 1L"‘3 Y A 045 129
JBease [ agss e | NS M2 e 38 vers e e D L
_ D85S 2028 1508 - 1&57______._ o8 - CLET 22 6W 0es 459 122
_pLar 2724 .- 2482 2560 — 329 2 2?;____ .dz? R (3] 2% 175
L o U210 S L 2ave Az 03 B T B £
ppsep 2.53_r___ 1 T 2 e 2. l?a - 531 o (2 426 123
" 00565 2635 7.0R> 2400 420 2178 0w e am
’ MELLH ETERS

G H-
"G?S el

" asy 10}'2 R
'Icrd h

Torer T 33,41
“Tbies | 3m

s Dimonsion: 8.0, G aed 1§ ar2 metanren 34 golside e nnions af the botien of draw, fnuh-'"c'w: areinp m»""n nx.
For sheii will float mounts, add dotied F oafter Tobler Ooo g, OFF 4P

HOTE: B+ and B+ are Lhe G0, dome. Iod cockal siae, B oand Boare tha LG eas. inr pin side.

-t © ek - P
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T CANNON o
AU ELECTRIC RECTARC

Forimmediaie budpetary information consact the nearest office location shown on the back of tiy catafog cover,

GENERAL INTORBMATION

ﬂnrv-\

0 Schmiviafure rectanpuine connectors are dasivned for applicalions o 0°M: GOLDIN-D Mark | crnnocin with solier pol conticis WA et
where space and weight are pmie considerations, They accommodate 3 bloc insutetor for wrproved mesluie resislance.

great _r‘.'urr.[.‘f.'rl of cirwfs i reiation {0 Fher size ai-nd weighl and are o DeW ROVEE O Mark 18] conneciors have crimp napoan eanialis o
especially suiled for oircrafl, missile, and proend suproit systoms. e LETILE CAERAR® roo: relcate conlacls relentian assermbly for o

Althruph desizacd essentially for vack/panel azpiicafions, D serres Con-
nectors gnay be adapted o gcoble altachmenls by accessory junclion . )
shells (shiesds) with integeal ciamps, These injcrmateabic connectors wilk accemmodate o o S0 ¢
y that ate rated 21 S-zmaps pa contact for =29 gaize mwe A hgh
3rranpcmﬂnl willi 78 si7e 22 ceatacis s 2isp aw as ave o7

parformance, fiph iciizbibty sppheations,

e ORIGINAL B with sclder pul eortacts ip a two picce insulator.

< BURGUM.D Mark W connactor with crimp snap-in conlacts in a rear tion arcangements with provisione fer coeral, powgr, 2sd o mch o
selesse dictectric reten.ion asscmbly lor economical, commergial age contacls and prinfed coest toeeinations, Pelarization 15 0y the key

applications. stong shape of tpe shell; coupling s by Tnclicn.
e 0°U; Mimeretadant BURGUN-D low cesl non eavironmental sub-
minialure connectors with rear refease crimp, snag-in conlacks,

The virsaiiliiy of 1he D Svbmunialure hne 15 onhiane

o by Lhe yor ot
of {inishes, 2< woll a3 by & comple!s line of atcesso :

fany of

e U*P: fleme retardent 90° ali plastic PCB connpctors ioeal for low: D Sebminizivie conaprior seins aad zeoossonies are UL
cost high performance commerciad applicetions, Inquiries fegarding moddietens aad cuslom kas j,[‘sqng o conrecls:s
e D°5P: Mas; Ter interconmec! syslem conneetors providing reliable high are invited.
speed mess termiaation; (ame refardens.
SUNMMARY
Seqies nci(‘l’lﬂhoﬂ !iISU_I.;“]r S T ED;»[""“; IE(NHI?II!}'I .
0 T‘ i) pmtos wl:.le !.u':.n 'rnr‘ aned presled uml'
[t B Subminusduze censorls o Twa  pirces, m.,b”m :!1s< - Crimp  Seopan  tamn  pobeasp,  ae
fof comwereral Jppllf.ﬁllcns Eark 1Y) fulled tiylon pitatad
Plast teltenton chip
DTy Flampartordont BURGGHG D Sta- | BURSUN.D Two pinres, biack, giotsdined  Gtimp  seapan,  rear  beieass,

minizture (Liare 1Y) Meeneplastic . peonted gl
rmwr g ul rlign

Dy falzeg GG~ all n'1slsc P’F‘ HOL.'HN, , Rcl.une' fl:m ’-‘rpd. T
contirclor, low cast, kgt prefonme - Liermopdastiz, UL ssiod UlIvQ, Soider and ersied gircot
ance, fHame cotaigant blask

5P : 0 Sebminiatues,  conacctors wilh Gl.hs ..IM spmontay R
High  speed  megss fermaeadion  fae tasn Ter-D ralad 34Ya black fnsulation daspiarertent lechninus
lawer cosh Htamao retardant

[ O Sehminiature 'n»\'\erlr;r tor mgre [HLITLIE )] f---:reri-“ Diz!tapt d G \l-:r‘“prnlrri “-nr_unl
eritical  appicabion: conferm;  ta dark b fidled, dark rreen Coasinl, high power and I Wit o
MIL-C-243308

048 O Supenninlurs wilh LITTLE CACSAR  ROYALD : i L Crmp smapdn, rear refrase coasicl
contact retentisn system conforms htark 1H) filiad, cark gresn ang ot hizh voitap

lo f.'LL2-'O°
 Wire-Weap is a registercd brads ﬂ-arl: of Gar h;.. bemer

ORIGINAL D* Solider Type, Mon-Removabie Contacts

The Ociginal O conneclor ulitizes 5 lwo-pice? nmylen insetalor in five nol. ¥ore Wrop ot erinled circul contacts recpectivaly. Stand=rg
basic sheli sizes: £, A B, C, and 0. Thase nvbn insulators oporate in ternunotions aeceamedate up to =20 AWG steandsd wire [
temperateees ranging fron —53°F L6 4.250°F §..55°€C Iu - 126 €L i3 o amps. Polarzaiion is by keystane shepe of iha shel) to
Coatacl errangoments gocommngaie 9, 15, 25, 3?, and 5% size 20 solder sorics and shiells wsih fioat niounts are alsa avalable.

HOW TC QRDER

- CONTACT TYFE

LI LT _ . LA
Series Prelix - - P Fin: § - Socket

Shelt Size

FEOURLING TYPE - — e - —orerrememm e PRINTEG EIRCHIT TERMINAL/WIRD-WRAP KODIFILR

g?,::gE: ;.;ngl"emcnts CoT - —J A - Righl-anple pointed oot connecion weth 080 (LD dureler 1o
N inals, wilh Brarkel: acovnmodates print nt Boasds vp to

Piinted Circoit IP‘I’TIH'IR”‘&"(HE l}hap T D minars, wilh relo aconmmedates printed oot boa bp ot

L {157 mananam Hhickaess

|

vowidh 100 4
cdates pristed il

SERILS PREFIX o C —- Right anpie priater ewcvit con
0. 7T €annon desipnalion arals, witheu! fraciel; atoems

SHELL SiZE : to hy !l SOV inmmem hckacss,

. A B €and B U —- Straight arieted ('!C';ll raaragtor with 001 Gob) da
: nnrul* afns nd o ereeid boxds g fo
MBUKTING TYPE ruaximum Hocks
Mo desiznaticn: staadad 120 (2058 diameter mountieg hoie Vo— Shraight peinted circwml eonacclor with 040 100)
E - 4.4) ciinch sut for rear prel ..1(rl,'|l|ng srmagates printed circuil baands e
F--Fagt mount for rezr panet mouniiz woximen fhknces
6 - 255 ¢linch nul for rea: panal w ‘zmeg ) S

K-- 154 13,91% diznieter mowsting holes Wire ¥Weap Teeminalion: F173 —— 7 wraps par terminztion
R - Reezrse fest mouat tor dienl panct mounting F793 — 3 weans per lenmeration
COHIACT FRRANGEMENTS FI700 — Y wiap por tornmination
9, 195, 23, 37 and 50 conlacts mATeies dre in faineitasdy )

88 : ) ET: pape nunoer JE6E
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TR R TEATE o b A L TSR

CR7-012-2

BITHE5-204

pRAM  PMINIATURE SHORT LEVER TOGGLE

IPIES L2747 fong 1o Do termelonds, B2 types have

rIL!‘[ avgie PO iernaieals stad unthresdion amsbing,

L Lach, fotr of
Alcoswelich S "eq;"r“suy 108"
MIThI-1ER o, : Aopliaatlon | 1-241 49 53 | 289
SPDT BATAAS-104 W1 Lif‘s -8 i O0-lihe-on [$L.85 51,39 (81,28 11,17
TTRIS-104 ?-nr.» ;;-F ;f: Ou-oti-on ' 233 Jl..gig ieﬁ iii
3T 0T e Oim-none-on N MLy SR W35
MINIATURE WATERPROOF YOS GLES BAYER3CL0-P) s Onfeofiont | 223] 151 3ee] 1038
B3at handle, "O" rinyg soads instde bushing ang PTIEIILOMLPE Ceeori-ont 2480 3614 48] 135
at ﬁ*mn'J, Holder mr'J i ‘rmimhzl, * TSR R E:“.—?ﬂfr' rp{c SR-noag-nn i ?.551 1.31) ;..?3 1.61
i Onofton | 2aal 2is) o7l e
Bt | Leip oF Oirownc-ont’ 2301 223! 3,57 1.2
Alcoawltcis Con- By ana Y TEEST (k- off-ont 290 215 Lavt B3
Ma, tozts b Annllisilen! 5347 43 oy 4G ] On-oti-und i z.oe! z.18l 1971 1g2
- o 3 TRl T iE ol
TATE2050 SPLIT | Glienoneng 55,85 64,00 $1.63151.45 (-‘,-g;x;-_s-i- Gonon o Eis) D3R 2R 232
RITE-166T BEDT  lonwit-on zasl 180y Le7] 154 4-“,} 4T i S.46f £0%5: 571 3.40
MTE-LGLF SPDT  {Ounoneant! 2,650 1.54] 1671 2,54 ol =p T baast fas! 13t L
MIYE-1864 BRI lomt-ul 2.65] L9dl a7l L4 ?}:B; ¢ N ;5 %-‘J‘_ ;;‘; i;i
MTE-1068 4rnT  [Qu-ofi-ent | LAT| L8] L.&7 %54 b T “wone-on -39, .p3 %
MY E-2UER DYBT [Oupone-on | L78; 2.66] 1.57] .73 "‘TQE IR DRDhE fn-ancon | 2681 2,291 2.07) 182
MYE-7068 DIDT | On-oit-an 2507 2.a:) 2110 138 Crneneanti 12¢) 258] 2210 71¢
MTE-205PA DPIRTY |On-ub-oi T38| 2,88 RoR] 2.1 )
111424 - 7 Tn-nose-nnt] %t y 1| nes 5 r . BE RIGHY o
T a00s | Dot |onepevntl 210y M it by FAHMIATURE RIGHY ANCLE TOGGLE SWITCHES
MTE-206T DPeT tosottoni | 336} 235} 2.31| 135 WITH PO TERMINALS AND THRIADED BUSHING
PATE-2080 apPnTm On-nuneon | £330 3,331 243) 2,71 wonwinued girentt ferimipals s by -44)
MTE-304E DT | On-ol-on 2,807 3.45) 213 230 N _
BITE-20514 $PDT  jOn-nouc-on | 6.83| 4.65; 287} 3.40 AR e sLRL Ti3LET
MTE-4062 AFID | Openfi-ut 889} £.35] 2.3 AeIE-ans Y 3 Let
d Op-oii-on 2 51 3.38) 285 LY S-L40 G | ST ~he-en L R il 1,82
RIRTS-I04MHG | DUDT | Cnepane-on b oE, 30214
. . .\Im‘.{h' neonsy [!-..m[.l;.‘ Lt T UeEL,
REG:! FAUSTAMG TOGGLES Bpectty color eayrs, See Ha
Foin P el e v o
SEREES 4 bneilug. wolder g Letintal, RIMNIATURE RIGHT ANGLE TOGGLE SYWITCHES
MTG-106D SPIT | On-onneon (32,30 s:..?s'si_%:_:»f_-ts \WITH PG .ﬁi‘.'.!i'és’ai.i’: ARD FLAIN BUSHING
FAT(-305E SHT | Oneoff-on 2,50 1.55 1.84 - :
MTG-106F SUDT | Qn-nope-inat LE0] 1.9% 1.54 ! _ Beet Each, Lots ol
PFG-108G SEIVP HOn-off-ten) | 2.€0] 1.95 1.64 Alzawlich r“‘:‘*”! bt I e
FATG-106H SPDT | Ou-aft-tond | 2.60( 1.0§ 104 ot trotz ) sopllestion ) 1740 €%
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_ 5z, ACT RAINIATURE 5 S :
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MTG-2050 | arDT 4.45] 212 2.50 i““:‘n, et aetat fousransion il hizh Enpaed tor
MY G-306E PR | On-oiton 24,73 156 2.19 BRIR fong wiih Lia 'q.; :i,» ot hve e ;{M.,i h
TG 4B AP Qon-riue-on | 5,55 4,16 3,50 YAC, Contart mets . oo, ) H
MY G-406P DT | Onekan 5.95( £.4¢ .75 ance, under 24l :
0 sorill
;.u( i]‘)'l‘_
- vi Zir®
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EXPLANATION OF PART i IBERS

VIBRATION -~ 3 percent maximum change in total P RO RA
resistance or setting. (Tested per E1A Standard BS-1868, —t "::‘f_v &
Mazthod 7, Type 1 and Method B, Type 1.}
BUMHHETY — 10 percont maximum 1lotal 1esistance " J AR
changs, (Tested for 86 hours per FiA Standard RS-1863, .]
Wezthod 1.}
- - N 5 S
. . . 3 :
CERAGRION RUSINTARCE — No evidence of corrosion Basic Type § Toterance |
dzmoge. {Tested for SC howss per EIA S‘tandlarc_! RS-1868, NP — Pin type terminals. i U—10% |
Mathod 5, using Type 1 [20 percent} salt solution.} Screwdriver slotted i W — 20% E
sctuator,
EFFECT GF SOLOLRING ~ 2 percent maximum change - - e oo e
in iolax resistance as & result of immersing the terminals
in 350° C solder to within 0.125 inch {3, ?8 mm} of the
resistor for 3 seconds.
TrReLanTHRE [HA 2 .S S - Maximum per-
cent temporary totsl res !cta o change from the +259 C
vatue. e b
- “f’;’"‘j" ; T e Cateioe ! Total Resistance Value
Somiaz seprecs Lesty - - - ;
Tesitancs b oer0] sr0] 00 | 4956 4en0] 2prt | ipnd | First two d:g;?s are significant figures
S0 2N SRR IS0 B A UM RS arid the third indicates the number of
10 0hms I+ A5 4B 14151 & (2101816} 420 E‘ zeros following the first two digits:
1000 Ohms 3+ 651 +3.01+18] D | 210|281 +25 sy neerrtlae | B6Y R
‘\.m! H —: * = 3
18,200 Ohune |+ 7.0] +351+2.0] 8 (2104261 +27 Examples ;gg i *Uorfjﬂiims
106,630 Ghins 1+ 8.0] #5801 +2.8 0 (4151430} +3.2 e et i e
1 Measohm #1001 +5.01425) 0 | 216|235 +48
."!WA - _! PR, _l ...‘,,. F ————— ——— l
Tota!l Resistanca (1.5 Megohms Il I ‘ !
o s i !
+5% T ‘1\; . 1 ~—Tymeal data not necessanily avarage,
el L { See above 1able for maximam velues, 1
0 f—\"“?‘“--‘\“__“‘::.-_:,__ﬁ_ : IS el
— Toi Resistance 10,000 Ohms | | : |
5% . i L [ I .__.!___ d
B0 45° -2 g +20° +40° G0’ 1057 +104°
DY 3"“;’1?{5 - Basic dimensions m inches,
e Cimensions shown in FTALICS are in millimeters.
Terming! spacing deermined at mounting surface.
YOLERANCE
35 400 Dimensionai Yolerance ¥ ,018 10,404
- 05 Except as Specified,
+0.24 ) ,
--———-i,;';;g; So— o:s) 6,35} S e NOT TOSCALE .

{258 1 0.28)

Ai ..J . 100 5 .03

K
B254 618 T °
0,64 1 025] 389

: T AAT A 1 -

{ A SYweoseay |5 %o
. i 16,751
....‘..........1....-._._. Ty T T ST % ! __,.{_

1
534 1 633 | * #2q #3 I N
115,08 + 0,504 {1.55) i
l i j . A0004 .10 3004 M0
R 10,06 2 0P8} (267 £ 6250
Mo 0784 £C2 0N, —ore (1038 20280 12
Aopnting Surlace ! {071+ 0081 -
e
_...9...'5 l
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DESIGN GUIDELINES
ADCOZ16CCN, ARCGRIICCH

l. DC Electrical Characteristics (Continued)

PARANMETER COMNDITIONS rAlH TYP AlaX UMITS
ViAD Voltzge Across Ladder From Ref{+} to fef{~} 0512 | 5.z 5.25 v
VREF]+} Voltage, Top of Ladder Moasured ot Ref(+) Vee Vel v
VREF(H + VREFI— Vv v v
_R&é_ﬂll{}_ Yoltage, Cenier of Ladder Measured 3t R AnDER/2 --29—0_1 ﬁ-g-(-;- -»Z—Cll’}.l v
- VREF{~} Voltoge, Bottom of Ladder | Measurad at Bef{--} - 0.1 Y ¥
AC Electrical Characteristics
ADCOZ16CCH, ADCORIFOCON Tpa = 257C, Voo # VREF|+) ~ BY, VREF{-; = GND
PARAIETER CONDITIGNS N ™R MAX SNITS
s S1art Pulze Wadth {Figure 5} 200 106 s
WALE tinimum ALE Pulse {Figure 5} 20 160 I
Width
tg Address Sei-Up Tia {Figure 5} 50 5 s
tH Address Hold Time {Figurg §) 50 5 ng
R iy Analog MUX Delay Tune Comman Tied o Comparitor in, 1 2.5 J15]
From ALE g+ RoM <5k, Cp = 1GpF
g tp TRISTATE Contryl Cp 90pfF 125 260 ns
16 (I Logic State
tistgr TRESTATE Controt Cy = 10 pF, R = 10k 125 250 B
e iird
e Convarsion Time le = G40 kH2, {Fiyure 5} 90 104 114 us
te Clock Freyuency ' 19 640 1260 kHz
ey £0C Delay Time {Figtira 5} 1 8 Clock
’ Meriods
City input Capacitanca At Controf Inputs 10 15 pf
At MUK inputs 5 7.5 pF
Cour TRI-STATE Cuiput At TRESTATE Qutpots, 5 7.5 pF
Capacitance {Mota 11)

Mots 11 Copocitarce Juarantesd iy perodic tmling.
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Applications Information (Continued)
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Fosistanca Valua

First two digits are r|rmh="anl . figuri
and the third ndicates the nu_mhf‘l i
zeros following the first two digits —
101 = 100 Ohms

102 = 1000 Ohims
122 = 1200 Ohuns

Examples:

R {Or)ms}
110 5G0 3006 131 G3K
24 120 520 2309 18K 75K
27 130 680 2500 165 82K
30 150 750 3200 18¢ 9K T
a3 160 820 4300 20K 160K Deg;;‘:f;"io“
35 180 810 47¢0 20K 120K ——
39 200 P00 5100 2418 15GK
43 220 1100 5600 27K 180K 314A
47 240 1200 £000 30K 220¥ 3148
51 270 1300 6200 33K 270K I16A
56 304 1509 (3:)s] T:Ed 330:¢ 3168
62 330 10090 7500 29K 386K
60 360 1800 S0 43K 470K
75 350 2099 9100 a7k 560K
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ay 470 2400 11K LK iy
100 51 2700 17K 62K
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. S R T par R e — P e | R RLE
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R1/R2 o impedanon) Ri/Rz 2o leprdance) e
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B30/660 a0 330870 194
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1603260 100 1HKfA3K 1.03K
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180/300 123
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MATIONAL

Yoltage Regulators

LATCS/LM208/10M 309 five-volt regulators

generai description

Those voltage reguiators are complete BV regu-
jatars fabricated on a single silicon chip, They
are designed for local regulation on digital logic
cards, eliminating the distailution problems associ-
atcd with single-point regalation. The devices are
availahle in {wo common transistor packages. in
the solid-kover TO-S header, it can deliver output
currents in excess of 200 mA, « adequate beat
sinking is provided. With the TO-3 power package,
the available output current is greater Lthan 1A,

The requiators are essentiaflly blow-out proof.
Curtent himiting is included to limit the peak |
cutput current to a safe value. In addition, thermal
shildown is provided to keep the (C from
overheating, 1f internal dissipation becomes 100
great, the regulator will shut down 10 prevent
excessive heating,

Considerable effort was expended (o make these
devices easy 1o use and minimize the number of
external components, It is not neccssary to bypass
the output, although this does improve transient

.response somewhat, fnput Dypassing s needed,

however, if the regyulator is located very far from
the filter capacitor of the power sunply. Stabifity
is oiso achieved by methods that provide vory good
rejection of load or lfine transients as are usuatly
seen with TTL logic.

Although designed primarily as & fixed-vollage
regulaior, the output voltage cen be set to
voltagas above 5V, as shown in Section 7,1.5.
It is also possible to use the circuits as the control
element sn precision regulators, taking advantage
of the good current-handling capability and the
thermal overioad protection,

To summarize, outstanding features of the reguls-

tor are:

= Specified to be complete, worst case, with TTL
and OTL

® Quiput current in excess of 1A

# Internal thermal overload protection

8 No external components requtired
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typica! performance characteristics
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Cireuito inte- rmJo SH~T4L312%, cuatro
rLersos am;llflbado;LS con solid

Circuilo intesralo F-00C54,
a

microvrocesador 1,3 sz de ciclo de
ingtruccidn, de Int

.rz circuito impreso de 14
cl.ge 415 de Aumit '

TAYR Clreuivo ione de 15

[
o]

I
-

]_.r

"J

1

10

b=

'i.-l

i}

-
=
<N

=
o
™Y

W3
(3%
(]

. 33C

.
l._’
i.__l

\J1

N
b




LI 5 7TA b = M AT EPRTIAILES
ESTACTON pEMAT: Troor rocn—e & TALJERA T LIMNORTA
Frecioc | Precic
NGm. D ESIGI!I ACTIO N Cant.} Unidad Toteal
BlaB3f Bateries, modelo-1708, 350 m.A=h de
varts, con sujeccidn a circuito imvreso 3 486 1458
C1,C3 Gbndensador, polivwrovileno Siemens 47nl
C4 63v ’ 3 19 57
¢2 | Condensador de tantalo_lqpﬁ/16v I -
TAG 10/16 - 1 35 35
c5a09 Condensador de tantelo TAG 2,2/16 de |
ITT (2,2 uw#/16 voltios) 5 15 75
DL | Diodo, IN-914, 250m.7. de potencia de
Texas Instrwuents - 1 21 31
D71 Bicdo ZSener, IN-746, 40Cnm.¥ de potencis
de ITT : 1 32 32
PCI2 | Place de circuito impreso de fibra de
' vidrio de 140 x 132m,m, de 1,6m.m, de
eghesor craectior rinclio de 40 contectos
nor cada cara en un exireno, distancin
entre centros de contacto 0,125 nulgadas
Ixtractor en el otro extreno, segin :
pleno E.R.I. 1 1500 1500
Rl |Resistenciz de Allen Bradley 6,5K ohm
5% 1/8 de Uatio 1 5 5
R2,R3{Resistencin de Allen Iradley 330 ¢hm,
56 1/8 de Watio o 2 5 10
21,7%2{Circuito intesrsdo P-8205 decodificadoat.
Z3 de 3 a 6 de Intel 3 425 1275
424,25} Circuito intesrado B-2716, nemoria
TR0 cengeidrd 2048 x § bits, de INTEL 2 3330 6660
Z6a |Cirecuito intesrndo 5101T~1, menoria .
413 fALT cavacidnd 256 x 4 bits, de INTEL 3 1002 8016
ZO0Cl {Zocalos voava circuitos invreso de 24
patillas™ clin=e 415 de fuget conexidn
cnrrollade dos alturas 2 62 124
720C2 [Yocrlos mera clrcuitos imnreso 22
nntillas clrse 415 de Ausat ¢ nexidn
enrollads dos alfuras 8 59 472
71 Prensisvor, BC-328, P2, 625m.A max de

Iw. de Texos Insirunents’

SULA Y SIGUE, ..

38




2/ 0

LI STA D E M r T ER T ALIES
ESmArTon mrpmeT Tumes camerrt PARTETA N LTHORTA (eonvinuccién

Erecic | Freci
Unidad Tota

o

!
ad}
o
1

NAm, DESIG! ECION

SULIA  ANTERIOR, .. 19.7068

T2 | “ransistor, 2U-708, Wi, 680m. Y. de
Sencis de Teoxms Instmments _ 1. 73 73

( bl
(53}
il

S.[_H.‘-'UL TOTA.[J .- e | 1 e '

L%







XS]
™

A%

L T g 7T & [ f AT E R IR L EES
ESTLAZ TN RENGTL TWTEITTITIITO FTowrns ) THTRTR (7@"5?”“\
Frecic | Frecic
MNUM. Db E S I G EC T OOON Can+« wnadac Totzl
- R _— O o
AFTAE A 3 STOY T D B
:_:ET_ .'als_ ot A A _]'.{v',.'. P 4 L4 U.Jﬁ’

221

1236

437

Cirenito intasrad

mini-interrupliores con nr

Alcossiteh

Reléc miniatura
funcionamiento

TV

encansulod
CELDUC

17
iv e

S5v/limp, de Ha!

SUNA

TOTAL

o

o DIL

a2

onal

16

109

266
366

150

99
Ll







A%
.
Lot

Y8 T Ok D = MoA T E R T A F 3

ESTACTCN “EMIT2 TUTET TomTEs T IT AT 0T il (mentinne)
Precio t Precic

Him. D ES TG EFZ I 3.H Cant.l Unidad Total

R1
R2
R3
R4
R5
-
RY
[R8,R9
R10
R11

REGL

T2

SULA ANTSRIORN, ..

Porta fusibles. miniatura de SHUDER
degistencis boblneda, vitrificada
Biesnechi 1 ohm 107, 10%

Resistencia Allen-ZBradley 11 onn,

1 Jaiio 5% -

Resistencia dr Allen~Zradley 510 ohm
59, 1/8-'\, ] ’

Resistencis Allen-3radley 75 ohm 1/8W

D%
itesistencis Allen-~3rsdley -2,2Kohm
/80 5%

Hesistencis Allen-3radley 5,GKohm

1/84 5%

Resistencia Allen~Bradley lXohm
1/8% 5% _

Zesistencia veriable 20%¥ohm
~1len-3radley .

25 vueltes

Zesistoneis 160 ohm de Allen-Bradley
% 1/8 W '

Resistencia Allen-Yradley 470 ohm
1/8% 5% _ )

Resulador LP-309K 5v 1 Amp de
flational  Sewniconductors
Rsgdiador, serie 13 de 3ideven

Interruntor D PL-IL, con dicdo led
incorporado de Jean rensud

Semarsdires metslicos H,5em de lonsitud
rosce hembrs en anbos oxitrenos

trensistor 2N-4030 PIIP not:ncia 16V
maximo de Texog Instrurments

Tronsistor 2M-3055. 60v 1157 de potencia
NPT, de lotorola

SULA Y SIGUE ...

130
30

15

115

150
210

237
20
79

178

230

150
210
237

80

79

178
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I 57T A D E Ma T E R I ML ES
ESTACTION REMOTA TUTEITIENTT & 0N ATTINIIM ATON Sontinug)

Nim,

Cant.

Precic

Jnidad

Precic
Total

T3

z1

22

TR

SULA ANTERIOR, ..

Tronsisltor 20--2222 dc Texas
insvrunents

Cireuito intvesredo T45L3 132, cuatro
prertas IHANHD, de dos entradas, SLHIVH-
Triszeor de Texog IHstrwnens

Cireuito integrmdo T4LS123, dos
monoastables redivarebles de Texas
Instrwnoens

Troasiormdor C8-0210, teroidzl
220v/10Cv OCVA de Intelecsa

SUKA TOTAL...

-

89
I18O

360

O
o

360

L]
WO
o2




k9]

i/

— ~ [P — M7 T T I n T
EQTrsToMN REKDTA TiiTEr TamaTr s WLHG LA 6
ES5T. MNoORERDOTA

AA LI TaTm e Ty

beESIGN AHECIONHN

- b

ks
b D
€. 0

AW

¢
s

AP
&6

RI

45

Z6

Condensnder de taatalo TAG 2,2/16 Ae

sdor nolisronileno Sisrmong
10 n 1/u}‘)’\r

e (a, 2 2/ 116v)
Condensedor de tontvalo TAG 0,1/16

Pzon de eireuito impreso de fibra de
vidrio de 140x 132m,m. de 1,6m.m. de
esnesey conector macho 4 40 nuntos en
ﬁrb"“ crras, diatsnais enitre egentiro de
contaevo 0,125 pulgados. Ixitractor en
el otro extreno, szl nlano BLRLI.
0.3.04 de SUSA.

Resistencia Allen. Bradley 11 ohnm, 2

55

Zocnios parers cireuito intesrado sobre
circuito impressor, de 14 w2tillss close
415 de Ausat

Zocrlos neracircuite intesredo sobre
civeulto imopreso, de 20 »ne2tillos clase
415 de Augnat

Cirecuito intesrsdo SH-74L586, cuctro
exclusive —0R de dos ensredes de Texa
Ingtrunents

Circuito intearsdo DSS-C7, =
anl—lnnprruntoJeS con prote
Alcoswitch

O

siet
1 E0or de

Cireculto intesrado 3167104, ocho _
resistonciss de 100Zohm de Allen-Bradley

”lICP“tO intesrado SH-74L304, seig
inversores de Texas Inssrunents

Circuito intesrado SH~-741802. custro
maertas IIOR de dog entrodas de "exag

.

Instruments
Circuito interrado SN~74LS00 cusmiro

Puertns TAITD de dos enirades de Texas
Ingtruments

SUIA STGUE. ..

1500

25

50

102

109

80

73

65

30
13

1500

25
1218

100

266
109

80

73

65




LI ST A e M & 7T B R I AL E S
ESTAOTON SEmaTe rumes ropnecoy PARIVTA TS50

DICT LS (con)
o

’ Precio | Preci
Nam, DES I G ACIOHN Cant.} Unigaad Total
SULA ANTERIOR. . 3762
728 [ircuito intesrado SH-TELS30, ouerta i
MARD de ncho cntradss de  lexas !
Tngtrunents 1 73 73
79, Direcuito integrado SN-T4L5125, cuatro
710" pucrtns nmplificadoras crn salida
733 Tri-estado de Texes
7 34 Instruaents AN 153 612
713 [dircuito inte rado Sn-74L%273, ocho
212 bicstables tino D disnarados en Ilanco
je Texas Instruments 2 489 978
713 [Cireuito integrado SN-7416, seis
%15 linversores de colector abierto de Texas
' Instrunents 3 107 321
706 - | Reles vinistura 731&314, copaquetado DIT
%231 [“tensién de Tuncidnamienso a +5v de / _
CERLOUC 16 - 366 5856
732 | Resnlador TH-309K, 5v/1 Amp de National
Seniconduchors 1 150 150

STUMA TOTAL. ..

1752
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L1 57T & D = A T E R T AL ES
ESTLOTON REMOTN TRTEITOENTE ¢ WUARSTRAE T WM DAR A LONIGS D
rrezioc | Precio
N DES TG AELCTON Can tUnidad Potal
C1 Condensnodoy, nolipropilenc Sicmens 47n P
63v 1 19 19
C2a |To m"tﬂn ~dor de salo TAG 2,2/16 de |
7 i :z,?_ /Af?/ls voi tios 6 15 90 |
‘t Condensedor de tantalo ITH 6,1 P P/16v 1 13 13
C13 Pleen de ¢irecuito 1nnr°wo, de Tibra de
vidrio de 140x132m . 1,0m.m, d¢ esvesor
conactor wacho de 40x2 ountos, distencig
entrae cenbrog 0.1295" . Wxsrector en otro -
extremo gsegum uwlrno o3.od de SESA 1 1500 1500
'Rl |Resitoncim, Allen 3radley 22 ohm * 7atio
Do 1 15 15
70 Zocolos orra circuito intesrado sobre
circuito imwreso, de 14 patillas clese
415 de Augnt 10 42 420
72002 Zocalog n=ya cireunito intaesrado sobre
circulto impreso, de 16 patillas clese ‘
415 Ausat 4 46 184
701 Zoeelos nara clireuito inte:s rndo, sobre
circuito imvreso de 40 pe tillas clese
415 de Augat 1 86 86
31, %2 [Circuito integrado SH-741L386, cuatro
mert s excelusive-0H de dos entrades de
Yexas Instruments 2 102 204
Cirdvito inte:sredo 3168104, ooho
resistencias de 100Kohm, Allen~'radley 1 109 109
4,719 Circuito interrido DSS-C8, ocho
nini-interruntores, con nrotector, de
AlcosWiteh 2 280 560
%25  Pircuito invesradre SH-74L502,cuatro
suertrs HOR de dos eniradas, de Texns :
Instrunents - 1 73 73
A Circuito inteswado SH-74LS00 cuatro
nuertas JAHD de dos entradag, de Texa:
Ingtranents ' 1 65 65
Cirocuite interndo SiT-745L304, 6 inverso
res. de Temsas Instrunasnts ' 1 &0 30
SUMA SIGUR, .y 418
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LI S5 T A 0 B ¥ AT ER I ALES
FSTACTAN REMATL TNTET AR T LA DS R TRAALCLO {conti)
) Precico | Precico
Ham. DE S I G AT I ON Cant.} inidad Total
SURA ANTERTOR., ., . 3,410

29211

{2
-
A}

413

714

7215

Cireuito intesrordo SH-TALS530, vuert:
WiHD de ooho entr-das de Texas
Instruvmants

Mirenibo intesrodo SH-T4L312%, cuatro
prertss anplificrdoras con salida
Mii-cinte de Texas Insiriments

Girenito intesrede P-06216, adavnitndor de
bus nara cuntro bits, de Intel

Civeunito integrndo SH-T74LS74, dos
biestebles tipo D, disrearados en el
flanco de Texas Instruments

Cirouito interrado ANC 0816 CCHN converti
dor enalocsico/dizitsl de 8 bits, 16
entradngs de hationnl Sendiconductors

Feaulador IH-309%, 5v/1 Amp. de-
Hation~l Semiconductors

SUMA TOTAT. ..

73

153

378

116

1420

150

459

378
116

1420

150

5.014




LI 5 T & D E M A TERTIATILES
ESTLOINN REMOTE TRTMETYoETE, TYACNTTUNT
Precic | Pracico
- - 1 - . T - . _ =
Nom, DESITG E T O N Cant.] Unidsad Total

o)

Jl a
J18

J19
J50
31

51 a

n:o

Tlacse de circuito inmnreso de fibra de
vidrio o 431 rm ox 165 mm segdn plano
2,2, T, 332.02 Qe LTEA

Tlacos de cirenito imbreso nara
intereconoxibn con la plonta.
sostn plane B.R.T.

Zstructurs en sluminio 1 mm de espesor,
unido con elermentos de Tijecidn stendard
sesdn, plano B.R,T, 03.01 Fabricado por
HILARSAN, S.h.

Conactor de 80 puntos en doble cara seric
346 tevrminal para soldzr contacto
acebado en oro de Connectral

Conector <e 36 puntoc, doble fila de
contactos serie 340, termln 1 para
soldar, acabado en oro de Connectral 1

Conector DB=25TA de Cannon Zlectric

evarzdor para colocar catre oonuactos
e conector de Connectral

N

i8

12

30

9200

270
350

e

2%
I
N
2

9200

8424

A
(™
o
)]

p
N
i







EAITO U ORHA

EL coste de 1o rano de obea, es ¢l del rontoje de los

1]

conponcuntes sobre 1o vloor, mds el de la instnlaoeibn en

i

Ao

1la estreidn meno

o, incluyén&b esta el tirado ¥ conexidn
de crbles desde los orgrnes de 1o esteeidn o suncrviser
2 los conectores de la olocn postrribr de 1o estoeidn
resots inteligente, en ol -erso del vrototivo. In su lan

gamlento en sorie iran a los plecns de intorconexidn

[

3.7, LOATAIN 30 gOROrimms

Podemos evaluvrr vor crda una de los nartes de la es—
tacidn romote intelisente ol tienno de colococeidn,

cebleado ¥ scdadurs de los componentes necesarios

Placa de CPU: 7T hores
Placa de memoria: 4 horas
Place de entrodes ananlogicest: 2 horas

Plac

B

de entradcs diziteles: 3 hores

Fuente do aiimentrcidn: 4 hores

Lo que nos venrescenta un totnl de 23 hornmg luego el

coste de esta operaoién_sera: 23 x 1500 pis = 34.%500

ote


















