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TITRODUCCION.

Un sistema de nmlticenslizacidn, conocifs en el romo coma
"méltiplex"; eg zquel que nos vermite cursar varios mensejes oi
’multéneamente entre dos puntos cualesguiers del universo.

La anterior definicidm no es 1z oue hz estondarizodo el Comité

Consultivo Internacional Telegriafico y ‘Pelefdnico, sin embargo,
ez ia oue se deduce de iu LULELGLAS wuir vl GueST 2 Cote Toatoe
jo en les clases de dcoria y @ lo large drl desarrolle de este

proyecto.

Otro aspecto asimilado es el relotivoe = gus existen varios ti-——
pos de multicrnelizacidn, semin se podrd ver vor el sisuiente
rzclocinio:

En comunicaciones ge monejon 3 pordmetros que cons espacia,
tiempo y frecuencis; por 2o tonbto, ~i usso

7y 2% micmo tiempo %trancmitimos wvorics mensaje

que ocupar diferentes bandcos de frec

Asi miscmo, =i los mensajes ce dronsmiten o la mismz frecuencis
v 21 micmo ticmpo, entencers terndrfn ~us visjar no- difnrontes —
rutas. .

Finalfiente, si los mensnjes tienen las micnmas frecuencizss y vin
jan por la misma rutc, cllos deben degnlzzarse en Aifarentes in

tervalos de tiemvpo.



Por todoe lo anterior, se establecen fxmi::cn:almenfe 3 tinos dnm
b 4 et )
sistema midtislexs

.1} Por divisidn de espoeio,
2) Por divieidn de frecuencin,
3) 'Por dirisidn de tiempo.

. ’ . N : 3
El coso tini~~ de multivlex nor Aivisidn de esasndio, ns al
cimuailtdia

sistema telefonico urbhmno gue controla ‘n! gonvarcneio

necc, coda uns ror un ar de

” < -
E1l rmultinler mor 2ivisidn de
cstacionees rrdisdifus

e

cuenei ] : mnleonn lng

1n mienn via, aue ss
=1 mdltinler -or divi

temas ¥y cousiate

crosemundos )
lfinen idilefonica, o3

| murn:




Iz enzlogfe mecénica, no es mas que pzra éor une idez del prined
pio fundamental ouwe se utilize, ¥2 rus ninsin interruptor girzto
rio mecdnico, podria Zirzr z suficionte scidad sngular nore

gue. el ser humono no notors gue se le coris 1o 1i

e .
Los sistenas zultiplex surgen de 1z nece2sidzd de ziender z nds -
ueucrios telefonicos, sin tener gue insizlzar mad

mnag mlnC"S, oL cue

el tendido de un sistem= de c2bles teleforicos wnresenta serios

1
inconvenientes técmicos, laberales

¥ econdmices, tues literclmen
te podrian ofirmorsc

1]

jad

[l
0
0
14

o 2 enterrzndn el direro en el suelo,
Otre de lss razones o nue 1o frecusncia mdéximn de 1z selial de

et
L woz, no llege arribs S~ 4 thz 7 el ancho &

e bnnda 1%il de un hi-
lo télefonico wuede scr 2e varios merzhertz, si se 1e foabrica e
instels sdecundomente,

- 1)
¥n un nrincinie, (1830-19%7), se usaron sistszmos multinleX ror -

5

. . .

Vdivisxon de frecuencis, con cireuitos totalmante anzlogs:
o

L 1 F icos, De-
ro con e desarrollo del frensistor ce le dio un 1ncremcntq 2nor
=g 2l uso dg gistemas dimitnlac ¥ no hoy nue olvidovweor de mencis

T da -+l sagtemm umo TR

mo paci

nar qgue el manejo de szefirles binario
&

S
inmunidad a2l raide, cosa que 1os multi

anald —icos = nueden

logrear.
Pn este ceninnri 1lavodo 2 ert ;1 2isefio ¥ 1~ iiiplementz
a

: 2
S A A e
Lo e

o] =1

%o sickers dAe mmliinleoxedie sor divisicn de tiem—
no para 4 s ] = lendo
vor el dire - un Nro-

e
totino comercisl, con tofss los Tenn
e

dieran nnreecior 1rs téenices de muestres, multinlexoje, conver--
sién A/D, ¥ D/A, oin reocurrir 2 sefinles de muy 2ltz velocidad, -
. dificiles de¢ manejsr ¥ 2 equipe dec leboratorio de

comunicocionas.



Se esteblecid cdends que 12 +$€sis no 2ebe inclvir zndlis
 mfAtico d&e las csefiales producides, ni de e
en el Tuncionomiento del equivpo. Por Glting £+ ospe
1z ifnen de enlace enire anbos eaquivos dsbi- ser pric
inevistente; en resumen, el trobejo se eondenco ®
el dessrrollo de circuitos p=re muestreo, multinl
versién A/D y D/A.



DISERNO. DEL STISTEIA DE NULTIPLATLIE.

le~ Plonteamiento del Problencz,

2) Lo premise fundsmentcl en el desazrrollo del anarato, es
-
que éste debe ser empleado con fines ancadémiecos; por lo que sus
funciones se realizardn en forma sumamente simolifienda, comnpo—w
rndas eon. las técenieas ¥ nrocesos sofisticados cue usen los ecqui
Doz comerciales,

b) Tl aporato debe reunir en un séle sar~de hilos, 4 sefia-
les snaldgicas digitalizades vy debe ofeciunr lo sennracidn 7 de-
codificzcidn de élleg en el extrenoc recaptor.

¢) No debe hzober mis 4e 2 hilos, (vivo y tierrzn), conmectinn
do al transmigor y el recentor.

d) Ta calidad de la sefial recunerads en ¢l extrems recen—-—
tor podra ger menor aue la obtenids en wr sic

1
ct
2
13
8]
0
8]
il
[e)
H
{3
e
{3
o]
.

e) las demds ceracteristicas del siztemz auedow a criterio
del diserlodor.



2.~ Altern=tivas de Solucidn.

Trr este caso, debido 2 que loz zistemag PO nan o
to. de un 2lto grade de-estonderizacidn, '2 vosible

4
estarén basadas en las siguientes opeiones:

a) Log sefinles de los 4 cannles so muestreon, ce muliinle-—
xan ¥y se digitalizan; esto alternativa fu2 escosida nor ser la
mas boarata.

- - 4 v Y A - A —~—— LLT Bl -
niegntag d2 lozs 4 cancles se muesirany
o

b) Les seiizles prov Sy
K]

e Al lnTLeawm - an e+
o - =2 LT

———— Armta Elama ~ama amsee s mss et
oS Bgadpeye. : 1, T Tlnne onTo oM paiiadelaid

gque se pueden procegar sefiinlen o mayor veloeidzd, y2 gue norn
cadza cenel se tendrfa un convertidor A/D, sungue saldria hastan-—
te mds caro. Por las rozones ont ares, como yo se mnneiond, ——

nog decidimos por lo primer” onceil
3.~ Diagromz General.

En leo fimurng 1 v 2 ce presenta la estruetura clécicn de

~

un sisteme de nultiplexaje FCUl.

Tnicialmente 15z 4 sefinlas se cotcion o filtrado nara cum—

plir conm el teoreme de mucsirec {TFumesi> Imax voz ). In s
Ias 4+*cefiales sor muestrendas sscuencielmentce con 21 usoe de com-—

puertes analdgicas y les salidas de toles comw

.com 1o que se realigzza el s

"En el mismo bloque se genercn 2 bifs
e

ven pora identificar a qué secfial corrc:wonde cndn
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E1l sciguicnte p2so es la comversidn A/D, en le ~ue cada muestre
es convertids 2 un mizero binario, couivelente anroximademente

o su alturz. Se dice que la cornver=zidn es roxinada, norque la
aliture de unz muesira, no siexnre tiene un ninmero entero de ——

volis y el codificador no codificz los decimales; por lo que en

le mayoriz de los casos, lz conversidm no eg exmetz.

5i el codificador ugsado entrege los bits en serie, el siguiente
paso es adicionarl- los dos bits de ssignacidn; pero si el codi-
ficador entrega los tits en paralelo, hay aue usar un converhti——
dor pureleio serie y ~hi mismo 2sgregarle los 2 bits de csigna——

2 2
cion.

co de transmisidn, es sdecuor l1la

E1 dltimo pn ce
2 3 ficrdor = lz linen 4clefdnica, para lo

sefiel de szlido o
o4 ¢ usa unn conversidn de KRZ ( aue ns ususlmente el formato
Ze salida de un TTL ) = z2lpin otro formato ques

a) Permita a 1o sefizl viajar por 1a linez sin gran defor-
macidn.

b) Permiiz =1 recentor recuperir el relej con Izcilidad.

Tora erdn unn de los etazapes ontes desceritzs se recuiere
da reloj, 42 modn que el enuino debe dizvoner de un
s oreeiso 7 estatle y de losc corresmondientes
&

man e neeacitel

1 »roceso es la recune——
roeidn el reloj ¥ 12 reconversidn Jao 2z seiizl o formato NRZ.
loj

=1
yecunerado nos ~ —ise im=ie japtar un circuito de sincroni



zzeidn que detcetn 1o ~regenciz de 1us bits de o
ners, en consccuencisz, unr 1%l noen Lniﬂlnli s
“miento del convertidor D/A.

Unz vez ague lag mueatras h

o
1
(e
b_

e Toeusersass o pErtir de
los bits, se distribuycn o los Tiltyss = - bz jas gque los recon-
en o cefieles enaldgicrg, llomondo de asta

Ltz formz o su desti-

4.~ Dimensiononicnto del Sistemn =

=) Myrnamisor

Despuds de 2lguncs raconsmientos, goo 1leen
oue los cirecuitos mds limitontes, son los c
/M. Examinendo 1o mormunl

gunta. Il dvto aue ﬂ? nos interess :g i :

800 ¥hz mfizximo, codificondo c¢adm mu-nira con 3 bits; ~demds el —
ADC suminiztrz un palse 2e fin de convernida, -e
.80 de inicio de comversidn. 31 tiemno dc co
n s
a

¢ nveraidn on de 40 gie
clos de reloj, por lo aue “Jajonio 1 3 A2 rTelod entre nues—
~ndo

jando
trag, wuede convertir Iim=is LESC2 muon
Esto, pora 4 conoles 2e vor, o5 inocuficionts desde ot ~unta 2
vistaccomereinl, yao aue sd1lo neraite 4

qqc,limita a menos de 2 £
de voz, sSin embargo, debido = gue los norime
pecifican frecuencia mixiwz, so oo
tro motivo gue nos vernite tal cele

c
el leborateorio de comunicrciones, nos i £}
tando el ancho de bands de la woz 2 1500 hz, la intelisi®nilids
es buenm, sunque haoy bostente distorsidn debido al
frecuencins ton severo.

recorte 42 an

11



. .
.O0tr= opcidn es user 2 converiidores A/D =ore o mentzr la -

C

centided de muestras/ses-cennl, pero cza soluecidn eneorece y -
complica el eparato, por 1o que ce dsnschs =5+ el menmemto.

e debe conirolar toa
ad ¥ bajo costs, Bor
lador de cristo

R ad, Porz reducir
el eosto, s¢ escoge un que sirve nara
recentores de TV, © anrguminzdnmente o1 17
del costo de um crist-o

A poartir de Iz frocuenmcin de 2 1. te losrcr un valor

cercano = 200 ¥khz, Es
conveniente e~ %, -or
715909 hz (Ck./5).

Regrescndo 21 coldificndor A/D, oste es eontrolnldo nor un reloj
[ e [

mls rdecutdo ¥ -
un reloj de ——em—

s1de llzmames Si/S oy re ~also da ini-

cio de convercsiin, o zes T4 uas oblien

o dividir nmusvomenie 1n ohieneyry —-—
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tronsmitirse,
dz. une de 1las ¢
5810 ce cargerin co
por el A/D, d= =z5te
172 zz2lida de los P
momento en gue Llama

2] de gue hrny nusvo

Flip-Plonz. T1 mulno Jda fiw Ga somerarsdds cinfsz?stado por el ——
A/D, es incdecu=zdo soroc cetivor © Los TlinePianag, mor lo aue nee
casitemos trosorlo en el tiem=:z 3y recorinr 3

.

4

se-mde nmensas

noyn los Pli-~-Tlono

aue Ser nuentas en
multinlamor 74159,
rreupondlente o unco

aue rerdn uccdos Durc

S9te multinlexor es control-Jda -or

va indicaendo cufl Ag los wits de

1ide. D1 contzdor utilisa

el reloj Cit/25 ¥ nuesto on eoros nor
/=~

{ )
N
el
2

conversidén, suministrado ol 4A/3.
multivlexor invierte loz dztos,
1ida un inversor (Ligurz 4).

14
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s

De este formz, gontiderando aue el tiempo ~signndo = uns muestra
es de 1/14318 ces, sc considera odecundo nue los ewitohs ~nald—i
coz ojeren Surrnte In cunris ar x -
tres cucrirs nortes co retengr e
Por lo tanto, los rpulsos e conirol
delgozar con el uso de monoestables 7 - 1 o £
wnnidzicos, conector el cireuito de reteneidn nara conservar
velor e 1o muegstira [(fisure 62 ).

For to0n 1o cnterior, nurr asntxalor ceocutneir~Imente o 137 aeeao

e

renulere un contedoxr 23 D o 3, o

owiiteroy, = ctivrmdno ~or el welnid
Ni/230, ILrn anlidos 4al coniodar zsn 2ombhinndcs o 4rfvez de ine-
Swarzores ¥y commuaertrs ~nd, e operar cecuchncislmente 105 4 e

nropdsitos menciontdor.

Revinands 15 axtanrcos lissr <o of3i-ss 2z 1dnc., Wi BTN
exizcte 21l RZ-moler, —avs canli=irrcidn 20 237mn me “vragio on

Fipurs Sh.

1 1 1 6 o 1 1 g 0 o 1 1

A4

A0nn. . nn. [1[]  R3ros
QRN HRERN

FIGURA 5b.
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Como el disefio que 3e estd elohoronds no usard unc Lince de ————
transmisidn, bastard con hncer wostr 1o sefinl RZI-nolar hmor 1m ——
rectifiecdor de anda completn mara recurn~rar cl reloj.

Simulténehmnnte ¢tz I~ gnerneidn mnber Teroritn, se reolizs 1e -

ce s me - . .
conversion RZ-NRZI, de modo <ue con <c.2 ' remos yu en nosesidn
del welaj C/00 4 Ie 1t 22Tol UND auz oontimmn Inoinformeoidn i

los bits de asigmacidn de ornnl,
Tz recuperacidn del reloj ne haca en dos etnncs, 1o orimera coﬁ-
niste en zencrar nor medio S un fiodo los mulzos -—oritives de

1z sefiel RE-»olor y climentsslan o

noczmnlificador, donde oe com

ohrom con ot oyl fe corrient 5jrenfs, 29%3 asn el Tin da eli

e

miner vn noco O ruido no ecnmpionrdasg mor los

c
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R7= 2% T RO="39 X
Cl= .02 uf 2= .02 uf 0= .37 uf

Paro el disgel

-4 corriente dn

Tapn ello exisy
l.— Hocer la cume e 1o c
semin dotos Ael fabriennte.

2.,- Alimentar 2 los circuitos con unt fuenitc de C.D ~jusinble y me——
dir lo corriente gque consume cendm modulo.

A. continuncidn sc »mresentm una listc de 1ns gorrienites niximcs ¥
voltejes de cada C.I. obtenidss del manunl dAc) fobriernte y nocto——
riormente se anote el resunen de an-oie-ten medidos exneriments l-——
menté, 2si como de los volitojes monie les.
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Circuito Integrzdo. Corriente Consumidn, =
" T404 13 mo +5 Tvolts
T407 - 43 v "

7400 3 "
TTALS1L 6.6 ' .
T4ALS21 4.4 ™ "

T432
T4T4

e Toltnje,

w W
o

43

7485 eg n "

7490 42 » "

TAL21 A "

TFAV2R EE v "

74150 68 » .

74164 sS4 v "

319 -5 ry 12, S m= +5 o

TLIB1 2.8 ma -5

LS4 1.3 Pk

TLEOL 2.8 ¥ 1N mz ™

BCAD24 L1 un +5 wnlt:

woANLT .10 ua "

BEANSD L1 b

ganT2 ke BRM R

::c;dﬂ%l ‘ﬂ " '== e

ADC2E090 15 m= 5 7 -12 volis
DACLED “5,2 = 3.% mn +12 7 +10 volts



-

De scuerdo £l consumo =or hlenucs, se tendris Ts =

Circuito de Towmori=mzceidn

o

Contiene 3 ecircuitne intesrrdos 7400  wun cizeouito in
bt nowto de corrisznte foinl tedrino de
124 =, o 45 wvolics.,

4 c :
‘2 =12 volts, 40,7 me o 417 wolin, - 47 oo oo £ wolic.,
‘RezImente contune =4.% mr o 217 reldies, 20 me r 117 wvoltz oy, 20 me oo
+6 =nltc,

Circuito ez T0tificnceidn

Dicho cireunito gontiere un int~-~rado ADCT 7 2, curtrs int--rodec T4AT74,
un 7497, un TN, v 742707, San 74AL2Y, v TALED, 75 mue 0 oun consu
Mo An parrisnte e 200 —m s LS ealde defvicnmente, Roalmente consume

$ntnorndn A, un TAN8, unm tren——-—
Aricrmante consume
or Tuentes de +5 volis

zue el comsunoe  resl)

Prnbo en el trnnsmisor coms o el recentor agtin eomctituidon nar
2 eircuitos intoorodac ML2%A, v 231 Tmhac CRENS tesricruiente consumen
22 ma . 212 walto, renlmen 10 m~ 2 117 voelts ¥ 7 onz n =12 wvolts,




Circulto Decodificador de Lines 7 Recumerndsr de Reloj.

43 k) . ——r =32
Bstd conctituido mor un eireuito intesrcdo 7437, un T4T4, un 74171,
un.TLDﬁl, ¥ un L1319, lo gue consume 1723,? - -~ 45 volits v =5 mo =
-5 volts tedric-mente. Renlmente consume 3 =- A +2% velts y -2 ma
=5 volinm,

el

Circulto

Contiene 15 integrodos 74164, v % intezrrolos 7485, 1o aue o un
concumo tedrieco de 1,514 A, = +5 volts, Realmante consume 650 =,
Circulto de Dacodificaeidn

Con%ticne 4 intersrsdos 7474, an interrads 7477, un intesrnds TALSPL,
un 74123, un 7499, un 7404, ¥ un DACOEYD, aua consun b
velts, 3.8 m2 a +12 wvolis, ~5.2 nm 2 -172 volts teszicr—=en

5
5
mente consume 290 mo o 45 THLltoc, T ora o 212 vwalis, &2 mnos =17 wolte,

"Estd conmtituido mor 2 initerrcdos 04072, un UCAIRQ, i CCADNS, 4
TL60L, ¥ un TLSB4, gue consnmen 20 ma o +5 volis, % ma o =12 wolis
¥, 51 mo a +12 volts. tedricomente, Reclmenie consunen 1) mn o &5
volts, =3 mn o =12 volts 7, 24 =z oo 4D hi

71 zmistomn de 2limentrcidn Jesmyrelrds oz
vencionrl, obteniéndone iz C.D. -or rectific~e

con su puente de diodos ~limento ﬂo con un e
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CALCULOS

ITn lro fimurces 18bh y 19 vemns los dirmrenes de lss fue

n
tocidn ¥ ent ¢llos se mnotrn 198 cireuitor -wl von £ ser nlinmentrdacs
™n sste crso ¢l volor de Voo g de 47 wolhE e c,d,
2 velisje nomincl YL ser’ de +6 valts i~ o, 7,, con un vilar d& go-
rriont L de 570 10, moninnl.

ener fe $,2 walic o 1/2 wett, con lo oue 1n

MAtnde NM2= L "N I7= VIL/Q2Z=x 5 volts,/, 1 W= .023 oon

Tor otro

como IL= 500 ro nor Yo tunial IZ= 005 T

IB= I8/ B + 1= ,0123 aon3. Tl= IZ + Id= .9133 + .070= 21.3 ma
Vee= RY. T1 + VB + 6
de donde Rl= 10.7/.0912 = 117.19.n

el valor comercinl m?c cercino es de 120N
§or 1o tanto R1= 120 .1
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~Adenfs Ae los elemeninles enleulon rezlizzd
sliqentneidn, Aecbemos deformincr slmunos va

ar 1 ar o ;
Y. erpacitoneise mwora los diferentes monoesiables utilizodos en
=iztenn.

A continuncidn dnrenns los welores deder dp-dan:

- Gonatonte de tiemno de los misnoestrbles nare los switehs 2el c¢ir-

cuivo de multinlexnsje.

~ L

Im formulo eonmipnnds ne

HOT 20 (we Gouohduide.dd SED 02
c“eganios anrolrimadomente, 20}
jendo M= 1830 L1, se obiisne un

- Doncitcnte d4a tiemno del monoastable wers los muloos de iniecio e
.

Del morunl de aners
vdrine Bl de cstr tesis '
o1 R= 2 XN, lz ~réfica nog 2o C= .301 pf.

~ . Constontcs de ticmpo de Loc monoestrtles nors los nultos de con

en el circuito de decodificnrcidn.

e ln misma ordficz usade en el coso anterior nrrs el cirgunie
to iﬁtczrado T41L2)1 se tiene que ovure el nrimer nonoestable se nece-
zita un ancho de pulso= 3 pseg de donde R= 2 Kf, ¥ nor o t-nto
C=.004T7 pf. Pors cl scgundo monoestmble ce negariino

.pulso= 2 pseg, fijandeo R= 2 KA, .vor lo tante C= ,72972C

3\

'J'

un oncho de
pf.

IJ
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l_--Constante de tiemns Qel monoeointle 30l degafificrdor e linec v
“reeunersdor de reloj.

; Del noimrnl Jde soercoidn fel cirenito intezrado 73112, nccesi-
. tondo ‘un encho de Pulso= L6 pieg si fijmmos D= 7.5 A

S se tendr® un
¢ .C= 1000 »i.

e
ard:
‘considerconds tomondo
R= 1 XN, ce

0
-t
i

- Constante de ticmmno de

ie reiencidr, ce deter
~-zitor de un v Lor It ~ue

R N ,
(iemmo 7 cdentc, rue dezerr
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. Los vrlores correstondientes

teiz me don en 17 cisuiecnte ixn
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e) Ruido de cenzl vacfo.- Tl Tuido nus exicte en los canmmles enen-
.-d0 estos no tranamiten sefizl, su valor »rfciticemente ~c 0,

). Brnastro de frecuencias de 1m sel
le firmura 24 tenemoz el disgramn
‘espectrs 26 fracuenciss de la sefizl RZ-Fol.r corrcsrondien
‘bits de =sisn2eién de cmnel. Tora locrerlo, ze enciend

sor sin pr

onorcionorle nin~uns sefal, es5 decir mandandd o btierra

.12g entrades de gefinl del Yrensmisor. = znlidn de fzte ce conect=s
élrosci)osconio voero visusalizar la sefsl RZ-Polar, y ¢l rsuclirador
'l‘de esnectros mors sarecisr el emsqectro de frecuencias, In 1a figurs

25 e maestra el esnectro de frecuencics de 1o zefinl.,
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£) Pruaba del sistema.— Podenos obtervar en la fTicurs 26 2l dinrrm-
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TYPES SN54122, SN74122, SN6£123, SN74123
SNEAL122, SN74L122, SNEAL123, SNT4L123,
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR 122,123, "L122, 'L123

For putie widthy when Cent & 1000 pF. Ses
Figuras 4 andt 5,

-
Tht culput pulse i primarity a function of the
taternal 2anacitor and reittor, For Ceyy > 1000 9E,
the SUTDUL DulLe WidTh (1) it delined as:

0.7
tw™K*RT* Cpae | 18—
Ry

AnTe LI PO -
whete Tevermnat oem——

TIMING EOMEIONINT CONNECTIONS

X i50.32 tor *122,0.2B for "123, rIGURE Y
T for L1222, 0. *
o3 L122, 6.33 far "L123 13,133
RY lhan kfl {intarnal or externgl timing revistancs, TYPICAL QUIFIT FQLSE WIDTH
a
EXTERNAL TIHING CAPACITANCE

Cext LN BF

D TN
To prevam revarse voltage acros Ceygq. it i recome
mended that the memiod own in Figura 2 be
mploved when using tlectenlvhe capacitors kod in
aoplicatigry uniizing the clear tuncian, In all spplica
tions uting the diode, the Putse wadth is:

ot gy m

0.7
twr XD AT ' Cogr [t +—
Ry

K i 078 for 122, 0.75 for *123,
Q.33 tor"L122.0.29 for ‘L1233

Cast B otomant ooy Conmmetovus -of
*  Vee AGURE 4

2
TYPICAL DUTPLIT PULSE W1OTH
EXTUNAL PIMING CAPACITANCE

L EE %
canditiong for Ry, ymas ¥ ; ~ HIEET
Conr o Any vlienn yweiching o ooe :
och 1 19ITLE, TNI06K, Mo E .
TaCuy  TO Mgy fCany i
tormmene} twvrningd 4
TIMING COMPONENT CONNECTIONS wWHEN £
Cout > 1000 pf AND CLEAR 1S USED S s 800
ricuAtz o ‘»{" s “’.i terrs
NS INE E1 3 BRI R
A 2 - W W\ =g WD AR e ek
Cgeq- & vvarne Tming Covmrtompe— o*
Apolicationt requiring more precie oulie widihe tup AT S
10 28 swcondsl and not requiting tha clear leatyre can T¥nown aliien B¢ s sestenc s sucond ihe o P P T
bast be satistied with the ‘121 o “L121, rvegr ¥ng BT 1A DRISTUIS Sange ol 1N TR LA LT
TexAas INSTRUMENTS 881
RN RPN

PORT OPPGE BT WIT ¢ Garias Tyaan nery



=7 TYPES SN54150. SN54151A, SN54152A, SNE4LS151. SN54LS152, SNE4S151,
14 SN74150, SN74151A, SN74LS5161,

SN745151
DATA SELECTO RS/MULTIP!.EXEHS

¥ B P TiN N DU FR AR, DA LEUNLA 4TI B v iRe D DT

& "150 Selects One-af-Sixteendata Sourcas
*  Others Select One-oi-Eight Data Sources
‘& Pgrforms Paraliel-to-Serial Conversion
*  Parmits Multiplexing from N Lines o
Qne Ling
* Also For Use 23 Boolean Function
Generator
* Inpur-Clamping Diodes Simplify System
[
o  Fi _y Compatible with Most TTL and DTL
Cu _uity
TriiCAL AVERAGE TYpiCAL
TYFE PROPAGATION DELAY TiMgE PIWER
TRATS INILT Tl e Luirul DILTHA NION
‘ren 1 ry Jie
‘FSEA e 145
‘t52a ar iU mvn
LS8y 1t om? IO m
‘8182 11 AT 28
5181 asm 220 i

Trentetve ctats

description

Thets monohikoe dats welaetory muitinlesers contan
tull on chw hinary decoding 10 winct the detred data
source, The "150 setncts 0 of3istyrn dala sources:
the 1514, "152A, "LSIST. (5152, and "SI1S1 serect
oneof cight dats sources The "150 1514 LSISY,
0 ‘515 Nave & 110D iNGut witich rmust be at a fow
fogie level ¥o anabie thewe devicrs. A hinh isve! st the
strobe forcas the W output high, ang the ¥ outhul ias
spphitabiat low

The 1514, "LS)51, and "5151 fraluee compinmien.
tary ¥ a0d Y outouls wharesy the "150, "1S2A, ang
“LS152 nave an imeerted (W1 output only

Thyp "151A and '152A mcorporaic sddreis bulfers
which have symmetrical propsgation celay  tunes
through the compiementary pathe This reduces the
Dosnbitity of tranments occurring al the autputisy
1 changts Made 4l lw seecl by, even
when the "151A putputs are enablect i ¢, 12robe fow}

SA54190, . JOR W PACKAGE
ENT4IBG. .. JOR NPACKACE
1TOR viEw)

IuT o madaial, . J O W PACK AGE
SNTAIBIA ENTILSIE ENT4GIST .0 OB N PACHAGE
(YO VIEW)

Bt ve g e 1urEhon e

- eNTRInIa, ENSALSTSI . .. W RACKAGL

1TOP VIEW:

——t [
JRV R S,

Baalrm e Lee tyartine Tabie

TEXAS INSTRUMLNTS .
INCDONCDARATED

Y oorece maw

Las Trman rarse

X

7157



T TTL TYPES SNS54164, SNS4L164, SNEALSI6A, SN74164, SNTALIES, SN7LSIES
MSt 8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

+ ! TULLETIN D (3L % 1011425 CARCH 1974 . AEVISED OCTONER 177+

i1« Gated (Ensble/Disavle) Serial taputs
3 §WSANL INYULEIGA . JOR W PACKAGE

« Fully Buffered Clock and Sarial Inputs Tognen ks SNPELIES L 2 N, OR T PAEKAGE
SNTI164 ENTELEILS . I OA NPACKAGE
@«  Asynchronous Clesr iTOP VIEW!
ity i
TYeMICaL e i
TYPE MA R AL ronER TeAL i
WE. 1SSPATL
CLOCK ratQuENeY Diss oN ; :
e 26 My I mYY o pa i i )‘ :
e (LTI V1 maN e e . o .
LA 38 Wy 10 ¥ Do s [ '
. . H
drwription [ B i
Lot fa_ a -.J N i
Thewrs Rinl thill fmaaters leaturs aafeid weeoal mouty : e B i
At sy hionpas stear Thegated senal inpats (A | 2_‘..,...1_(_1 .....__ v myr d e ‘...'j H
et AL presnl EAmie e £ONIEDL over INToMing data a3 '_‘__4 “F" L_‘r Larnsn ;
i 4t 31 Bith (A0 Beith mpatis] ARsR Y entey ol the A e i
mmy rfals Ao crwcts tae firpt B0 to the fuw inve! crea” ‘-’v" et .
N It e aral clock prane A haE et inpUt enatiive the FAGI R HOQIE tmn by bire Yatre :
il Al whteh wall then datermang tha state gf tre

Torat gy Hiop (Jsta 31 the wrial nputy ™

e ChanGed whhle The crock 13 hegh e tow, Dyt one formaGnn meetng T
: L L et Wil B erifare] CIOCK NG MUTurt DR the w10 tugR.levat tranyLon of tRa cloel nDut. Ayt =
Gumle clamnect o Cuoimare tranpTLgy0n hne eflects

)
‘ - = - 2o -
. Secray B GAL an DALG Gev ey dre CHAFACTENIEG 137 O[ETALOA Guer TNe Ul MUitaty feerpeiatute range Df - 33
128G, Gerers 28 7AL ana JALS devces 2ve characterced Tor gietation irom 0°Cto 757G
- FUNC T TABLE
' ¥ INPLITE i OoUTFLTS -
. TOUTARTELRER [ & B | Ga 08 . B4 i e mige sest stante alasel o = e towad 10iencTs t20tes
¥ Y ® e ¥ I 4 T L W etievRAt BNy ARUL SRPTAdAg TanER 9ngT
. B
" N x 1 la ° 5 - pmaptG L A 03 g e .
] :das Ong “Y | Gag Do Cug e e est A1 Q. Tg. 80 Ty rorhastivaly nitmea tne aacais
- t Ml ] “ Gll'\ GGI! h 1taady JTHIE NOUT DN - S wer® FATad W
" - 'Lo® it Gas San | Uan. GGe = e e @1 Sa @ G Betate tmp mar recens | dradiios a) e
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- A R T

schamaities of inputs and outputs

“ULA CLIEe

LG8
EOWVALENT OF EACH INPUT| TYPICAL OF ALL DUTPUTS EAQUIVALENT OF EACH iNPUY i TYFICAL OF ALt QUTPiS
: ;
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LM119/LM219/LM 319

Y.o% National
241 Semiconductor

Voltage Comparaiors

LM11S/LM219/LM318 High Speed Dual Comparator

General Description

The LIS sriiss sim gveepon bigh toeed dual
compxaini Bateiatel on 3 tnjle monahimie
thi Trey we dediinmt o prmate over @ wite
ranom of Weply Loitages domn 10 » smgie BV inng
BB N @ionn Furthee they Wave Raer
QYR and lewr gt Crre ot that gryeles hee
the LYM2I8 'ha mcaei=ilted colector pf the

Qul 1 Uagn "mab it tn LATT TS Z0maRt te w.bh
RIL OTL aut TTL a0 weit an tasasie of diving
lamoy and relayy ar Cwrients ud 1o 29 mA Oul
ahing teatures inehite

Features

Twe ingenendent ¢ 1w o 31y

Tyracaliv BY ny resanines -

-
® Opestes fiam g smpop o anby
- AR AR L 2V)
-

Nnimum fan aut n? 7 eacr e

& Macrnym enput roeanief 1 aA over teenpera
tute -

BN 270 GULRINE 2a 0 L )
At

& Mgt gamimgs mone e rate

! ham wyitem

At dssgnad omant, tor applcaninng o
DG QLIEANON b Bl IB8E Sappled the
D oseraes ave tudiv specd et 1or Dower Supp!ise
U IE S5 I fegnoees f1I0T FRIDONe thaR the
LMY n01me bapmnse af higher powet Bitnnation
Hawtsel the hun tnesd
ranne and 'ow Gaikage Count mawe the LAIIS
Muh migre versatile thian olger devicer frce the
LT

18 MDBATInG vOr e

MITE g ospecitiez hom -557C 10 v125°C
-8

TG s amec bt trme = 25

the LRI3IG 15 speciien hem 3 C 1o

Schematic and Connection Diagrams

Dus! in Lone Fackage

Qrder Nurtree LIITIN
Zew NS Pacasge hi1aa

Crdor Mumber LASHIBL L0313
ae LMEIS
Sea NS Pacnage JTEA

i
*#Lﬂ.u—c
v

Faley Derver

Metal Can Pocnage

Oecter NumBse LMYIDH. LMIIIN
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Window Detpctar




INTEGRATED
CIRCUITS

L R T I T N VYU OIS SO Lol a4,
TLOB1B, TLO82B, TLOg4B
JFET-INPUT OPERATIONAL AMPLIFIERS

DULLET'S A2 DL-S 12404 FLRAUAPY 1077 MEL SEN ACTARED +5 e
24 DEVICES COVER COMMERCIAL, INDUSTRIAL, AND MILITARY TEMPERATURE RANGES
® Low Power Consumption & High lnput Impedancae . . . JEET Input

® Wida Common-Moda and Differontial Stage

Voltaga Ranges ® internal Frequency Compensation (Except
TLO8Q, TLOBOA)

® Latch-Up-Free Operation
= High Stew Ratz... 13 V/us Typ

L4 Low'lnput Bias and Offset Currents
* Qutput Shore-Cireuit Protection

description

Thae TLOB1 JFET.inputl operational amabitier tamily it Gesigres 1 ='er 2 wader se.eClion than any Dreviausiv
developed operationat smptifiec family. Each of these JF ET-inDut Ooerational ampn fiers NCorpoates wabh-malched,
high-voltage JFET and bipclar 1ransistodrs in a monglithis 10tegrated Grcnit. The Cevices Seature Migh yew rates, iow
input biss and offset currents. and low offet voltsge Wmperature coethicient Otfiet adjuttment and external
compensation options are svailable within the TLOBT Family.

Device types with an "M suffix are charscterized for cperation aver the full military temperature range ot —=55°C to
I2CTD, tRIIn TN 1m P s 99 e sra amaracrasizes Bap Anpedtine Srom =25°C ta B85°C and thow with s "C suffix are
characterized for operation from 0°C to 70°C

TLAEY, TLOA1A, TLOS1S
JG OR P DUALIN.LINE

PACKAGE (TOP VIEW)

TLOGO. TLOBOA
2G OA P DUAL-IN-LINE
PACKAGE (YOP VIEYW

TLOBZ. TLOATA. TLOB2B
4G QR P DUALIN-LINE
PACKAGE {TOP VIEW}

Bt
B O

TLOB&, TLOBRA. TLOB4D

TLOS2. TLOS3IA
J OR N DUAL-IN-LINE

PACKAGE ITOP witW!

JOR N DUAL IN LINE
QR W FLAT PACKAGE
1TOR VIEW

TLIGS
N DUAL.IN LINE
PACKAGE {TOP VIEW!

PSR AND TIANK INTLRBALLY NTRRCORNLCTED

NC—NG internes romnection

Caowrignt o

TEXAS INSTRUMENTS

INCORMPORATLD

FOUST O FICE 4R IT017 & DALLAS TERAS NS

87
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LINEAR TYPES TLEO1, TL6G4, TLEO7
INTEGRATED ’ . TLE10

CIRCUITS P-MOS ANALOG SWITCHES

SULLLTIN MO DLS Y2431, JUNE 1978w HEVIZED OCTORER 1917
* Switches £10-V Analag Signals JG OR P DUALAYN LINE FACKAGE (TOP VIEW]
- TTL/DTL Logic Capability TLGOT
e  5-to 30-V Supply Ranges . gee B 81 Veeo
- tow (100 ) On-State Resistance

e High (10" ) Off-State Resistance

© 8Pin Functions -
description

The TLGO1, TLEO4, TLEDY, 2na YLE10 are a famity

of monotithic P-MOS ansiog Twitches that provide

fast switching speeds with high , t=/rgn ratic and no

offset voltage. The pchanne! enh Teni-type MOS

switches will gccenr analog signals L 1o 210 volts ang

are conuglied by TTiLcomzatible !

monolithic structure it made pos. by 8

tachnology, which combines DcMasnc WUS with

standard bipoter ransiitors.

Thess fwitches are Darticutariy

B ST U UV S S

a3 data acouisition, moltiplexers, A'D and DV4
converters, MODEMS, pampia.and-hold sysiems, ¢
nat muitiplexing, integreatars, programmanta oper.
ationsl amplitiers, programrrable woitage regulators,
cronpoint SWItthing natacrks, 10gic winrface, ang
many othar anaiog nysierms,

The TLHOT is an SPDT switch with two tojc contras
inputs. The TLEDS w a dust complementery SP3T
switch with & singie contrni npuz, Tne TLEGT o an
SPOT switch with one logic control input and one
ecable input, The TLEIO 5 an SPST switch with
thres logic contral inputs. The TLEIC features a
nigher rott/rgn 7atio than the other members of the
family,

The TLEQIM, TLEDIN, TLGOAL ard TLE10% are
charscterized for operation over the tull muitary
temperature range of —55°C 1o 125C. the TLHOY),

- maay e
TLGSS!, TLLSTL ona

TLEOIC, TLEOTC, ard TLEIOC arp sharasterized Ior TLSIO
operation from 0°C 1o 70°C,

Yeee € 3 Vee-
L] 7 sl
TYPICAL OF TYFICAL OF
ALL INPUTS ALL SWITUHES
vee—
-1
_} —p—Vers
———p——— 5
A * TH2[T3[] 4
t
= [ IS . »
VCC-

St1ch POBITIONS ShOwe e toe Bl lnmuts high.

Gaovrigns © 1479 by Tens insTruments incuriDareted

TEXAS INSTRUMENTS 387

INCORPORAT LD
QST QF F1SE BOK 735017 @ DALLAT Fheag telsn

bl
m
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CD4024BMICDA024b

L "-'l
FEESR SR AP Y

-
1 - P t.
i Eermpicoliuctor

CD4024B74/CD4024BC 7-Stage Ripple Cerry
Binary Counter

General Description . ’
The CD4D22804:C020228C s 8 7-staga riople-carry binary
cauntet, Butleted SUIDULs are externally avallable from
stazes 1 ithrough 7. The coutar s reset to i1s logizal "¢~
ttage by a togical "1™ on the reset input. The Sounter is
az.ancad cne count on the nagative transivon of eazn
ciooh outse

30vio 15V
D-5Voa (tyd))
tan cut ol 2divng 740
or Ydriving 74LS
12 KM (iyp.)
mout Zuthe rate Vog - Voo = 10V
w Foliy statc tsaration

Cennsclion Diagram Bow i Lone Pachage
ver o 1 & - £ 3 ‘
[P TR T R T T
~

W > = - =
Logic Diagram
E . u 1 . . .

Q ver Qe el Qe ot 2k é.,-

= B ) ! | [ “ e

et o - v 2T e s N o
== : & LD 5 “ & o
. . - - . - i i
Ta a4 w¥pp

-.-u&-—-—_bo—-cb—- Ter—m.matas, TroVgs

Schamatic Diagram
3 .
=:55:=———!?¢——‘>-—E:l>:. '
Ynaut Logc
Fip-fop logie {3 of 7 identical siagedd,

89




CD4047BMICD404TBC

National
Semiconductor

CD4047BM/CD4047BC Low Power Monostahble/Astable

Mul}ivibrator

General Description

CD40478 i3 capadle of operating |n either the maono-
stabis or s31asia moda. it requires an extarnal capacitor
(Datwoan ping 1 and 3)and an external rasistor (Setween
piag 2 and 3) 1o determina the Outpu! puise widih In the
monciianie mede, And the Sutpul trequoncy in tha a-
stable mode.

Astabin operation i3 enabied Dy a high level on the a-
statis lapat of Iow laval on tha ss51atia lnnutl. Tha Gutput
frequency {at 50%: duty cycleiat G anad Goutputa is detar.
At tha iR S S AT nAseats 3 jear ey Yadoa tre
of Qi3 availaple st tho Oscitator Cutpul; a S50% outy
cycle {3 not guaranised.

Monosiabla cperation Is oblained who.a the davice is
triggerec by iow-ta-high transition at « trigger Input or
high-todaw transition at — irigger input. The dowice can
be retriggered by applying a simultanegus tow-ta hign
transition to both the = trigger and ratrigger inputs.

A high lavet cn Reset input rasets the oculputs G o low,
G o high.

Features

8 Wida supdly voitaga range
® High nolss immunity

& Lowpower TTL

JOGVi0 sV
Q.a3Vpa ity )
tan cut of 2driving T4L

compatidility or T driving 74LS

SPECIAL FEATURES

® Low power ption: is} CMQS o3
configuialion

8 Monostabls (one-ihol} or astadbla (leescunmng)
operation

u Trus ang 1ed dutfered out

® Oniy one sxternai Rang C requlred

MONOSTABLE MULTIVIBRATOR FEATUAES
® Positlve. or negative-adge trigger

® Oulput pulse width tndependent of trigger puise
duration

8 Ratriggerabln option for puise width sxpansion

® Long pulse wicths poseidie using smail RC compo-
nants by maans of axternal counter provision

® Fast recovery timo essentlally tndependent of puise
width

Pulze-width accuracy maintainad at duty cyzlos ap-

proaching 100%

ASTABLE MULTIVIBRATOR FEATURES

® Free-running or gatabis oparating moges

L) % cuty cycle

& Osclilatar output avallable

® Goodg astafiy fraquency stability
ypical = 2% +0.03%:)°C 2 1W0QkHz
traguancy e z(3.5% ~0019%:/°C § 10kHI
daviatian  [Gircuits timmed 1o fréquency

Voo = 10V = 10%)

Applications

Frecuency aiscriminstors

Timing circuits

Timadoity applications

Envelope detectlon

Fraquancy muitipiication

Fraquency division

Block and Connection Diagrams

1)

o ——— T —y
r g

i

{ Sommecre,

Oual-tn-Line and Flat Package

b= e o cae - oy

Aeressin
taatae

1 = > ...
¥ ] e
armesan s "
H [rpram— LA,
ATty s
“
astang =Y =
. B
< TCLAR e aad LRV
B B .
[T = LN
$=0 L

——— - —— . —— —— —— —— o]

1er ynim




' Logic Diagram

vq-—'ouvqm

s e et bt S nt 10 GRTNL A AT 0 LIDE et

Truth Table
TERMINAL CONNECTIONS TYPICAL QUYPLT |
OUTPUT PULSE !
FUNCTION INPUT PLILSE PEAIOD OR
ToVpn YO Vss FROM
R PULSE WIDTH
Agatte Atultoohrator
Free.Runming 4,6, 8 1317.8 9,12 w13 tal10, 11 = 4D RC
True Gazing 4,86 14 7.8.9 12 5 10. 13 13
+2.20R
Complement Giting 8 14 5.7.8.9.12 3 oo g 1af13) - 220 AC
Monostabite Myluvibeatoe N
Ponitive Ecge Trigges 414 5.6.7,8.12 El [LIRR]
Negstive-Edge Terigger 4,814 57291 8 w N 3010, 11) = 248 RC
Rethggecable 414 56,79 8 12 19 v
Externst Count@own® [ 56.7.892 12} 150 Frpuret {See Figures 1Sew Frgure)

Note! Externat rensior Delwesn (5runalt 2 bl 3. EATarnsl C4pacror betwew tarminaly 1 ang 3

* Typical Implementetian of ELterns CountSown Optan

et
st

text * (N~ 3 ta =t =13

o
S
-
~
o
=
[+
Q
n
o
<+
~
[ 2]
le]




CD4047BM/CD40478C

Typical Performance Characteristics

Trmeat O, &, Ore Out Poriod Typical @, 8, Putes Wetrn
Accuracy v Supply Voriege Accuracy vs Supply Vaitege
2 {Auistie Mode Goeratant Monsetable Mode Operstion
= 0 i 2 T
S bp LTI AN oy : Taeng o]
8 1 g v
H :
- R e
2 3 ]
- = T
) % . i
g .2 [
z g T
£ 0 3 s
£ H ]
¥, i N £, )
H H T EEONT % i i~
; . . 1" 1] Rl 1%
Yop - PR Y YOLTAGE (V) . You - SUPRLY YOLTAGE V)
1,5 " c . " n c
A 10X ez 2% 10 oF A 2ut ™ 10cF
B 100 ks 23x 100 oF a8 Tus b2 100 nf
S ibang P Y Y € 00w 20x 100 pF
D 1 ke 220% 1000 BF ©  §50.1 220x 1000 oF
€ 100 Hz 2.2M 1000 pF g 3sm 2.3 1600 eF
Typieat @, & sad Ose Out Temieel O snd 8 Putie Widin
Pyriod Accuracy vs Tempersture Arcurscy vs Tomaerstuie
Aatatie Mode Opesstion Monsgaable Mods Oaerstion
4
5 onv,m-.n ; B 2
S " ‘n‘yl-v-ll'!‘ll b1
.ﬂv i -
< Jlf’..um SEY 2
- ¥ ,/' ’l (L1 4 5
§ Lk i
H 2
Ed
i = £ 2T
i H 2 v, the 150
g -n =t z
E Ppday v nd H
- R N (T T N R I IR
Ty - AMNENT TEWILaATUNE ¢ Oy Ty - TERRERATYRE L
£y 2 < w “ c
A 1000 WHr  2Ix 100F A 2. % 10eF
8 100 ka 2. 100 oF L.} 7 22e 188 oF
C 10 k% 7206 100wF c 6w 120k 1 eF
8 1My 72k 1000 0F O £50es 2206 10008F
Timing Diagram
Artetite Mode ) Monasiabie Made

. ettoyy ' l , l I P TMCEER l ! b I l
& acour _J 1 1 I 1 {

L]
Retrigger Made
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CD4063M/CD4EH:

Muinal

Seiniconductor

CD4038Mi/CD4039C Inverter Circuits .

General Description

Tne CD40698 conslats of six invener clicults and i3
manulastured using compiementaty MOS {CWOS; ta
athigve wida power susply operating range. {ow powner

.consumptian, high noise immunity, and syrmmettic con.

trotled riso and faii limes.

This Cevica it IntonTed {or all feneral purdoss inverier
archzations ehe'p

the shecial characlerise of tne
FAUPQI, WLITACTET], MAMTECS)T, and CDADs3A Her In-
ar'Bulte's are nol rcauired, inthose appiizators ra-
LAl gt orse ithmunidy the MMZACTd o MMET205IE
11 Tngger 1s sugoested. B

Altinouts g7e pratecied HOM Zamage dus 1o stalic dise

sharge by <ode clamps 1o Vgn ard Vgg
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D4073BM/CD4073BC, CD4075BM/CD4075BC

-
&

{

A National
Semiconductor

CD4073BMICDA073BC Double Buffered Triple 3-Input
AND Gate

CD4075BMI/ICD4075BC Double Buffered Triple 3-input
OR Gate

General Description Features

Thesa triple Gates are monolithic complementary MOS  ® “Wido supply vollageranga . JOVio 1SV
{CMOS) Integtatsd clrgulls constructad with N- and B Righ noise immunity 0.45 Vop typ.
P<hannel snhancemant mode trinsistars. They have 8 {owpower TTL 1an cut of 2driving 74L

equal scurca and sink current capatititias and conform compatibility
{o slandard B sarles oulput Crive. The Zovices atsofave #® 5V .10 /- 15V parametric catings
tuflered outputs which imorove transtor charactoristics @ Symmetrical output charactoristics

by providing very high galn, All Inputs ars prolectod  ® Maximum input lzaksge 1uA at 15V over full tempera.
against static discharge with diodes to Vp; 3nd Vgg. ture range

or 1ariving 74LS

Connection Diagrams
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CDAOTIDMICDADT. -
CDADBIBMICDAOG : «

R RS .)'al
L2t 2e siconductor

CD4071BMICDAQ718C Quad 2-input OR Cuffzred
B Szries Gate

CD49831BM/CD4081BC Quad 2-Input AND Buifered
B Series Gate

Ceaaneral Description Fzatures
Thase &uad gates are rmonclithss caomplemeantary MOS8 toapower TTL fan out of 2anving 74l
Cr20S51 wntegrated circunts consiuzied with - and P camzatbilny or Ydrvnn TaLE

channgl enranzement mode randist3rn They havg goual 5V~ e 1SV Larametnic f31ings

67wt te 8GNk LUEAl CapaDitties 2-d conform o & Symmeineal 43t e s mTAnetine

stangard B Series QuUISUl dree. The S~. 175 alsa nave SYTTRILCA QU hA - - H

DLiefBO QUIBULS whirt frmmes ot 0 te s UCS ® seawmemingut leakagR TLuA g 13V ouer Igntemgera-
1ute range

Loy proviting soty gh San
Ail induts protacled against static disCRane .1t godes
10 Vpp and Vgs. .

Schetnatic and Connection Diagrams
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ADC0800 (MM4357B/MMS53578)

National
@ ‘Semiconductor

AtoD,DtoA

ADC0800 (MMA4357B/MM5357B) 8-Bit A/D Converter

1

. General Description . Features
Ny
The AUDCORDO is an B-t»t monolithic A/D converter » Loweot
wsing P channel [1]e}3 h o 1] ®» 5V 10 icnut ranges
cohtsint » high inpul amoedbnos tomparstos, 258 8 No myung codes
Ty rAicton snd netog pweichmy, coatiot logic and - Haitiom .
ouniout Taichves, Converuon it peeformod using & suctas uomenc conversion
*ve apoinuimstion technique whaers the ynknown ® TALSTATE oupun
anaon wallage s comnired 1o the ratistor tie points = Fagt Te =50
UUNG S0 teestchry Whan e 00:0oniae Ll poing = Containy outnut latches
valtsge matchey Ine unkiown coltage, Conwvertion & & TTL campatibia
cormitate Sl the deailal Gukeis CONERR B R R s - Supar sV 12 v
U rmenisy tensry word Corebonding to the une Doty voltages DC 30 —12 VoC
koewn  The tangry output 4 TAISTATE® to permit * Rewlution 8 by
ferasinng Bnr COmMen data lines - ® Lincarity siLsa
& Convertion 1owed A0 ctock penody
Tre ADCOHOOPD is j10ecilied, over -55°C 10 +125°C ® Clock tange 50 to B0Q kHz
o, the ADCOBOGPCD Iy wpetslind over 0°C 10 70°C.
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National
Semiconductor

+ AtoD,Dto A

DAC0800 (LMDACO8) 8-Bit Digital-to-Analog Converter

General Description

The OACO8 s 2 monoutme Bbit high s0erd curment.
outout  digitat toenalog  converter (DACH featuring
tyocet sqrting tmes of 100 ns When used 4y 2
multiptying DAC, monotonic Lefformance over 3 40 o
1 refarence current range 8 nosunie. The DACOR site
fearures Migh enmplisnes comolementiry currant outpuly
20 #llow dhitferental output woilages 24 20 Vpp with
§mple tet.stor Joads g4 thown sn Figure | Tre reference-
iyl scale cucrentr matcning of tatter insc <t LSB
Snindtes the need Tor Yutl scele Trims 1 Mot arshica
tinng whtle the nonhinagrities of better than =0 1% over
1QMDETRTUIE MiNiMizes SYSTem $rror scCUMUIAtO’ +

Tha nows wamuyna inputs of tre DAGHT wils 3= ane
TTL levafs with the (oQic thesshotd b Yoo o !
grounded. Simply adjuitments of the Vi boirnte
10w Qiect snsariage 10 85 HOgE feveher The pertes
rhance and cheracterishicy of the devwe e risempaoy
wncranged over the futt *4.5V o 18V power wnp'y
ange. pownr dnparren n only 33 mW wan 5y
wpEhet and s andeoendent of e logc Pl ftates

The QACIBO0L.DACOBOL . PACCADNLEC DACIEMLE

and DACDSCILC are 8 risct cenlactnant for the
DACUS, DACOSA, DACOEC OACCEE snd DACORM,
Dty

Features :
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*1LSE
RS

10 pomS C
~10V 1o =18V
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& Full scals error

& MNpnlinettity avet Limperiturg
& Full toaie cureens dnife

® High output compiancs
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St e tary current puroutt

sce  ditectly with TT{ CMOS, PMOS s

2 quadirant wice range MUttty ing cavabiiity
Wirde power sunmly range td SV 1 SREV
Low power pajumpnion IJ mwW a2 =By
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