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Tntrodeaceion.

En el siguiente ftrabajo de graduacién se presemls un sislema de
monitoreo unidireccional a larga distancia; se dice que es unidireccional porgue
el monitoreo de los pardmetros serd en una sola diveccion y aunque se tendri
una visidn general del comportamiento del equipo no podrd variarse el estado
de dstos pardmetros con el envio de una sefial como respuests, ya que
simplemente se tendrd informacion del comportamiento general del equipo a
monitorenr; esto se realiza utilizando seriales de radio a través del sistema de
Telemetria, siendo ésle aplicado al sistema de comunicacion trunking,

Actualmente nuestro pais ha entrado en un proceso de desarrollo
fecnolog:co en donde lgs telecomunicaciones estd utilizando nuevas {écnicas
para obtener mayor rapidez en la comunicacidn asi como una optimizacién del

uso del espectro radiceléctrico, swndo el sistema trunking ¢l que ha dado
mejores resullados.

Este sistema trunking consiste en un grupo de repetidoras, las cuales
son conlroladas y administradas por un controlador central el cual asigna
repetidoras silo a las flotillas de unidades que requieren el uso de ellas. Estas
repetidoras estin ubicadas en un lugar de gran elevacion con antena de gran
ganancia con fines de aumentar la cobertura de la red de comunicacion, en este
modo loda (ransmisién efectuada por un radio es recibida por la repetidora y
retransmitida por ésta misma a grandes distancias dadas sus caracferisticas de
mejor transmisidn y recepcidn por lo que en este modo la cobertura cs amplia
con respeclo a la cobertura limitada de los sistemas que no poseen wung
repetidora.

En este modo de radiocomunicacién si dos unidades estin proximas, no
por esto la comunicacidn serd mds clara ya que toda comunicacion es canalizada
a través de ln repetidora.

Este trabajo de graduacidn estd compuesto por : un sislema de
transductores contenidos mternamente en la planta que proporcionan un nivel
de +12Vdc (marca) cuando se ha sobrepasado un nivel minimo requerido para



que ésta funcione adecuadamente, los que serdn tomados para modular wna
serial portadora por cada pardmetro a monitorear; y luego transmitirios por la
rad io-base desde el volcin de San Salvador (Picacho) hasta ¢l departamento de

Telecomunicaciontes de la Policin Nacional Civil de{egacién Terminal de
Oriente.

Este proyecto se ha dividido en dos etapas . Transmisién y Recepcidn. En
este trabujo de graduacion se presenta solamente la etapa de Transmisién.
(Recepcidn estd destinado para olro grupo que trabuja en forma parafele af
nuestro, asf al final, hacer la presentacidn de las dos elfapas corpestamenie), i
aunque lomando en cuenta que serd necesario realizar cierfas pruebus de
Transmisidn, se planteard un esquema de lo que podrin ser ln elapa de
Recepcidn, con el objetivo de no depender completamente del otro grupo y
previendo con anticipacién los contratiempos que tengan el grupo de
Recepeidn. (Ver seccidn de Diagramas Electrénicos Esquemidiicos).



Resamen del Progecte a Realivan.

En lo actualided el uso de las Telecomunicaciones se ha hecho tan
ind ispensable tanto asi que ln mayor parte de las empresas en nuestro pais se
han Ligado a estos sistemas, porque son de gran importancia para su desarrollo,

La telemetria es utilizada como un medio de comunicacién a largu
distancia y es muy aplicada en la industria y el comercio obleriendo asi mayor
necesidad de implementar nuevos sistemas que ofrezcan mucha g ilidad en cl
desarrollo de su dmbito de trabajo.

Lia funcidn de este proyecto es sensar y convertir a sefiales radiveldotricas
diferentes pardmetros importantes de la planta tales como:

e Encendido o apagado de la mdguina (Shutdown) : es una salida que
proporciona un voltaje constante de +12V (marca) cuande To plaiiin hu
sensado Ta presencin de Ta ped comercial y asi hacer In bransferencin a vsl.

o Alta temperatura de la planta (High Engine Temperatura) : tambicn es
una salida que proporciona un nivel de +12 Vdc (marca) cuando el scnsor
hu detectado que la planta se ha sobrecalentado,

e Baja presion del aceite (Low Oil Presure) . salida que proporciona un
voltaje constante de +12V (marca) cuando el nivel del aceile ha bajudo
demasiado de su nivel normal,

e Bajo nivel de combustible (Low Fuel-Output) : salida que proporciona un
nivel de +12Vdc cuando el sensor del nivel de combustible ha detectado que
el combustible ha bajado hasta el nivel minimo permitido.

La planta a monitorear es de la marca Curmmins,Onan,Gensel Madel,

Esta posee un panel de control donde se encuentran disponibles todas las

salidas antes mencionadas.(Ver ANEXQ A.11)

Luego habiendo sensade los pardmetros éstos serdn convertidos de
voltaje a frecuencia utilizando un tipo de modulacidn digital con portadora

i



analdgica que se conoce como Conmutacion de Corrimiento de Amplitud
(ASK : amplitud-shift keyin) el que consiste en que lo amplitud de la serinl
portadora de alta frecuencia se alterna entre dos o mds valores en respuesta af
cddigo PCM. En el caso binario, la eleccion habitual es el conmutador
encend ido-apagado (abreviado a veces OOK). La onda de amplitud modulada
resultante consiste en pulsos RF, llamados marcas, que representan al binario
1, y espacios que representan al binario 0. En la figura 1 se muestra una ondu
ASK para un cédigo PCM dado. Comoen ln AM, el ancho de banda se duplica
enel ASK. La onda ASK para un pulso (es decir, un binario) puede escribirse

i) =Asenwt, para 0< t<T, y 0, para cualguier otro caso.

Figura 1 onda ,
ideal ASK
Onda Binaria ASK,

Asil sefial portadora serd generada por medio de un VCO en modo de
oscilacidn libre es decir funcionard como un simple generador de funciones
sintonizado a una unica frecuencia la que serd modulada por la sefial mensaje
proveniente del puerto de salida del panel de control inferno de la planta; que
proporciona un nivel (marca), cuando el sensor ha detectado que el pardmetro a
monitorear ha sobrepasado el nivel minimo requerido ,todo esto se repetird por
cada urio de los pardmetros a monitorear. Luego esta informacién serd
transmitida por medio de los transceptores Radios-Base Max Trac 888, los
cuales facilitan mucha rdpidexz y minimos porcentafes de error en pérdidas de
seflul causaduas por tedios e xternos.,

El radio que se utilizard para la transmisién de los pardmetros no estard
continuamente cono transmisor sino que alternard la funcidn de {ransmisor y
receptor con el objetivo de que no se sobrecaliente ya que cuando realiza la
funcidn de transmisor es cuando absorbe la mayor potencia de la baterin, este
cambio se realiza por medio del botén de transmisién ubicado en el micrdfono
llamado PTT, al presionar este botdén el voltaje de CD se transfiere de la etapa
de recepcidn n la de transmisidn, eliminando la operacidn simultdnea de
receptor y transmisor. El radio puede estar permanente como receplor y no

calentarse por lo que el radio donde se recibirdn los pardmetros a monitorear
siempre permanecerd como receptor.

v
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Implementar un prototipo de un sistema de monitoreo unidireccio— -
utilizando la Telemetria,

Objetivos Espeedficos.

Optimizar el equipo de Radiocomunicaciones en el Departamento de
Telecomunicaciones de la Policla Nacional Civil para solventar una necesidod
especifica y asl plasmar los conocimientos adquiridos a nivel Tecnoldg fco.

Tener una visidn panordmica del comportumiento del equipo a monitorear.

Aumentar el control del funcionamiento y estado de operacion del equipo

favoreciendo la aplicacidn de un buen mantenimiento preventivo y
correctivo,



| Explicacion del Progecto fron Glogaes.

NOTA: Referirse a los diagramas electronicos esquemnidticos contenidos al [inal
de esta seccidn, paginas xvi, xvii y xvili, donde se encuentran dividi-
dos los bloques por lineas punteadas,

» Generadores de Portadoras: consiste en gencrar por medio de un VCO
una sefial sinusoidal pura (torio) una por cada pardmetro a monitorear y u
diferentes frecuencias diferentes entre si; que servirdn como serial portadora.
Esto se hace con un circuito integrado que funcionard como generador de
funciones (ICL 8038). El diagrama esquemitico del [ICL8038, asi como
muchos datos de fabricacidn se presentan en las hojus técnicas del ANEXO
Al

Un VCO es un circuito que proporciona una scfial de salida
oscilante (senoidal, cuadrada o tridngular) cuya frecuencia puede ajustarse
dentro de un rango determinado por un voltaje de DC,

Es posible oblener una sefial simétrica (con Duty Cycle=50%) si
se escoge el valor de los resistores RA=RB=R, (Ver figura A.1); aunque hay
otras formas de conectar estos resistores, Con los dos resistores separados In

frecuencia esti dada por.  f=0.33/R.C

2 LV o
Figura A.1 § é o
ICL 8038, - hi

. 8 8
Generador de funciones, 2V Ot
g 11 iy
T P
[:...___._ mnd o —Vce

Para la generacidn de las portadoras u tilizadas en el proyecto se
presentan los siguientes cdlculos:
f1=0.33R.C=033(10K).(0.033uF) = 1 KHz.
]'2 = ().33/R.C = 0.33/(6.5K).(0.033uF) = 1.5 KHz
f3=033R.C=0233/(5K).(0.033uF) = 2KHz
f4=0.33/R.C = 0.33/(4K). (0.033uF) = 2.5 KHz



o Simmeladores de Sefial Mensaje: comprende fos niveles de salida  de os
purdmetros a monitorear de la planta como son: temperafura de la mdguina,
bajo presidn del aceite, bajo nivel del combustible, y el apagado-encendido de
la mdquina, niveles que servirdn para modular a la portadora araloy
gencrada por cada pardmetro dejindola pasar o no al radio-buse. Para cfectos

de ln presentacion de la defensa la seftal mensaje se simulard con lu aywda de
los microswicht.

Todms
de LK
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]1234
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e Habilitadores: comprende una compuerta AND de dos eniradas por cada
pardmetro a monitorear, que trabajard conjuntamente con el decod ificador, y
con la seflal mensaje proveniente de los microsw icht, asf pues sila compuerta
AND contiene unos ldgicos en sus dos entradas cerrard los contactos de los

switch analdgicos dejando pasar el tono directamente hacia cl transmisor.
(Ver figura A.2)

EI MC14081B se trata de un CI de Ldgica CMOS |, en un encapsulado
de 14 pines. Este contene 4 compuertus AND de dos entradas cada ura.

Figura A.2 ::]::ED—*
Compuerta AND.

e Decodificador: servird para habilitar una de las compuertas AND a lo vez,
colocdndole un uno 1dgico segin sea la cuenta de los dos bits merios signifi-
cativos del contador binario.(Ver figura A.3).

EL MC14555B se trata de un CI de Légica CMOS , en un encapsulado

de 16 pines. Este contiene dos decodificadores de dos a cuatro lmeas con
salida en alto.

vit
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Figura A.3 8929 | Tasss
Decodificador. O

g

» Swilch Analdgicos: serdn activados por la salida de lns compuertas AND,
y tendrdn como objetivo el de poner o no la seftal de poriadora (lono) a la
salida. (Ver figura A.4)

6|7

El MC140668 es un CI de ldgica CMOS, en un encapsulado de 14
pines. Este contiene 4 switch analdgicos con un pin destinado al cicrre de
cade swilch (activo alto),

SH
ANALOGICO .,

ri&"‘rﬂ A.4 Vin O Lo/r)cz OVout
13

Switch Analdgico. control c>__,__,_J

e Habilitador del PIT: consiste en una compuerta OR de 4 entradas que
dard el estado de alarma con una de las condiciones de la seflal mensaje que
se cunipla, este estado presente es el que se enganchard y servird para levar
a corte o saturacidn al transistor ocupado como interruplor que cerrard los
contactos del relé para la posterior activacion del PTT,

EI MC14072B se trata de un Cl de légica CMOS , en un encapsulado de
14 pines. Este contiene 2 compuertas OR de cuatro entradas cada una. (Ver
figura A.5)

pigura A.5 ﬁp—*
Habilitador del PTT. %

viti



e Reloj: es un integrado que actuard en modo de operacién astable y que
proporcionard la senal de femporizacidn para la cuenta ascendente
incrementdndolo con su transicidn positive; con un periodo de duracion
entre cuentu y cuenta de alrededor de 2 segundos.(Ver figura A.6).

ELLM 555 es un temporizador que puede considerarse como un conjun-
to funcional que tiene dos comparadores, dos fransistores, fres resistencius
igunles, un flip-flop y la etapa de salida. El temporizador CI 555 tiene dos
modos de operacion, ya sea como un multivibrador Astable (de oscilacidn libre)
d como un multivibrador Monostable (un disparo). Para el caso, la operacidn en
oscilacion libre del CI 555 es de mayor relevancia en la vealizacion del presente
proyecto.

oo
vVout O
k RA
2lre N o=
Figura A.6 . ors - .
1M 555 en oM T
modo Astable. Lmees
e 0.0 LUuF ‘L <
T T

Lu salida permanece alta durante el intervalo de tiempo en gque C se
carsn desde 1/3.Vee w 2/3.Vee, Este intervalo estd dado por:
Talto=(RA+RB).C.In2

La salida estd baja durante el intervalo en que C se descarga de 2/3.Vee a
/3. Vee y estd dado por:
Thajo=RB.C.In2

Asiel periodo tolal de oscilacion T es .
T =Talto+Thajo = (RA+2RB) . C . In 2

La duracion del perfodo ocupado en el proyecto es:
1. Parg la parte de TX:

T'= (RA+2RB).CIn 2 = [(IK)+(2).(1K)]. J000uF.In 2 = 2 Seg.
2. Pura ln purte de RX:

1= (RA+2RB).CIn 2 = [(IK)+(2).(1K)]).470uF.In 2 = 1 Seg.



e Contador Binario Ascendente: su cuenta en los 2 bits menos significati-
vos dard lu activacién de una compuerta AND a la vez con ln ayuda del
decodificador, asf como también dard ln cuenta para los decodificadores de
inicio de cuenta y de media cuenta para hacer el cambio de TX a RX por
medio del PTT, (Ver figura A.7).

El MC145208B se trata de un contador sincrono de Ligicn CMOS |, en

un encupsulado de 16 pines. Este contiene dos contudores binarios (de 4
bits) ascendentes,

2929 ?4520
Figura A.7 kR §
Contador Binario l]\l "’JZ_
Ascendente. wWee

e Decodificador para inicio/media cuenta: sus estados servirdn parn la
activacion del PTT del Radio-Base, el decodificador de media cuenta hard
que el radio se mantenga coma transmisor durante la cuenta de 8h a Fh,
luego entrard el decod ificador de inicio de cuenta que hard pasar al rad jo-base
a la funcidn de receptor durante la cuenta de Oh a 7h,

o Atennador: contiene un Amp-Op en configuracidn de amplificador inversor
tarito en lo parte de TX como de RX con una ganancia inferior a uno para
que el nivel de entrada en el radio-base sea de alrededor de 150mV RMS.
(Ver figura A.8)

En el caso particular del presente proyecto, se utilizan amplificadores
operacionales para tener completo dominio de la ganancia de las seflules
analdgicas a transmitir.

La configuracién del Amplificador Operacional utilizada en el proyecto es
como . Amplificador Inversor. Es un amplificador cuya ganancia en lazo
cerrado desde Via Vo estd dada por Rf y Ri. Puede amplificar sefiales de CA o
CD. Para entender como opera, se hacen dos superposiciones de simplificacion
apegadas a la realidad.

v La diferencia de voltaje entre las terminales de entrada (+) y (-) es
esencialmente 0, s1 Vo no estd en saturacién,
v’ La corriente requerida por lus terminales de entrada (+) y (<) es despreciuble.



Tomando en cuenta los puntos anteriores, se plantean igualdudes
mateméticas que conducen a la ecuacién del Amplificador Inversor ;

Vo = (-Rf/R{).Vi

EILF 347 es un CI de encapsulado de 16 pines que cont 4 amplific
dores operacionales con entrada JFET de bajo ruido y compensacidn interna de
[recuencia asi como bajo nivel de offset.

R¥

Voo

Figura A.8 o
RrRL
Aleraador. Vin o i OV QU
LF3947D
1
=
-Yac

o Luganchador de Estado: consiste en unos FF tipo D (latch) que servirdn
para enganchar con ayuda del decodificador de media cuenta e inicio de
cuentn el estado de alarma presente a la salida del habilitador del PTT (OR
de 4 enfradas) que en si proporcionard el corte o la saturacion del transistor

wtilizado como mmterruptor que en consecuencia cerrard los contacfos del
PTY.

La operacidn del Lalch es muy simple; Q pasard al mismo estado que estd
presente en {a entrada D cuando ocurre una transicion positiva en CLK.

K.

Figura A.9 37 &%
Enganchador de 585 &
Estado.

Pk
CLR

W:o-%

Malese que cdda vez que und fransicion positiva ocurre en la entradu

VLKL toma el oalor presente en la entrada Do Las transiciones en sentido

negativo en CLK no tienen efecto y la entrada D no tiene efecto excepto cuando
ocierre wna fransicion positiva,

Xi



Los multivibradores biestables D con transicidn negativa activada se
encuentran disponibles tambign y operan exactamente en la misma forma, «
excepcidn que responden sdlo a transiciones negativas en In entrada CLK. Ll
s{mbolo para estos FF tendrd un pequefio circulo en la entrads CLK.

EIMC140174B se trata de un Cl de ldgica CMOS , en un encapsulado
de 16 pines. Este contiene 6 FF tipo D activados con transicidn positiva, no
posee salidu complementarin pero si posee un pin de reset activo en bajo.

(Ver figura A.9).

e [nferruptor-Relé: contiene un transistor NPN ocupado como interruptor
que segun su enlrada cerrard los contactos del reld para activar al radio-buse
como transmisor por medio de los contactos del PTT.(Ver figura A.10)

El ocupar un transistor como un inferruptor, significa que debe operarse
en €l punto de saturacion c de corte y no en alguna ofra parte de la frayectoriy
de ln linea de carga de DC. Cuando un transistor s¢ satura, aclia como un

mterruplor cerrado entre el colector y el emisor. Cuando un transistor estd en
corte, actia como interruptor abierto.

La corriente de base | B estd dada por:
IB=(V BB-VRE)/R B.
IB= (12V-0.7V)/ 10K = 1.13 mA,
Icsat= f.1B8=200.(1.13mA)=226mA.
Sila corriente de base €s mayor o igual a IB(sat), el punto de operacion Q
estd en la parte superior de la linea de carga. En este caso, el transistor achia
coma interruptor cerrado. Por otra parte, si la corriente de base es cero, el

transistor opera en la parte tferior de la linea de carga y actia como un
interruptor abierto.

Haclia «1 PTT
cdel Radio—Base.

Figura A.10 e S—
Interruptor-Relé. f____.
RrB RELAY SPODT
ves REN

xit



o Detectores de Portadora: consiste en cuatro PLL's (Lazo de fase Cerrada)
CILM 567 lHamados generalmente decod ificador de fono, disefiados especifi-
camente para detectar una frecuencia determinada. Consta de un Oscilador
Controlado por Voltafe, un detector de fase, y un detector aurar en
cuadratura, La frecuencia central del decodificador de tono y ancho de banda
se especifican mediante su frecuencia de oscilacién libre y el rango de
captura. (Ver figura A.11)

fo=1/(1.1 R1.CI) : frecuencia central.
BW =1070.,[Vi/({fo.C2)] /2 ancho de banda (en % de fo)

donde. Vi Voltaje de entrada (< 200mVrms)
C2: Capacitancia encl pin 2 (uF),

Para el presente proyecto los cdlculos sor:
Jol=1/{(1.1).(9.1K).(0. IuF)] = 1 KHz.
fo2=1/[(1.1).(6K).(0.1uF)] = 1.5 KHz.
fe3=1/1(1.1).(4.5K).(0.1uF)] = 2ZKHz.
fod = 1/[(1.1).(3.6K).(0. IuF)] = 25 Khz.

vee
2 RL
« QD LyF

Vin< C200mVrms > °"€

Figura A.11 : Y LM Se? veut
Detector de Portadora. E sl T F
R4 e AL uF €2

e Presentadores: se encargarin de presentar el estado de salida de Jos PLL's
en unos LED’s indicando ln posible deteccion de la portadora, con la ayudn
de los Latch que enganchardn dichos estados. (Ver figura A.12)

*Veo
RL D1
.-...j: Do Q0 2 l nL’ {“E’!
Fi . ——l DL QL NAA
Figura A.12 SHE SR =
Presentadores. Hoa g3 € ] A
g:i?gt; A
Id3174
+Veo

xiii



* Radio-Base Transmisor y Recepior : El radio Max Trac 888 opera en I
banda de 806-821 y 851-870 MHz para la transmisién y en lo banda de
851-870 MHz para la recepcién (Ver figure A.13). A continuncidn sc
enumeran algunas de las cacteristicas del radio mds impor--fes: ° canales
de operacidn, 2 display de caracteres, botén de transmisién PTT, 15 watt de
potencin de salida, alimentacion de +12Vd, reloj de tiempo fuera (Timer)ete.

F{guru Al3
Radio-Base Max Trac 888, °m

Un Sistema de Radio Troncalizado permite un gran miimero de usuarios
que se distribuyen relativamente en un pequefio ndmero de frecucncios,
Cuando el usuario apreta el botdn (PTT) para establecer una comunicacion con
olro usuurio siemipre en el mismo sistema, el sistema automdticamenie asigna
un camino y una repetidora en esta frecuencia, Tan pronto como la conversa-
cion finaliza la repetidora es libcrada para otros usuarios. Los sistemas [ronca-
lizados de radios Motorola tienen un controlador central, ln cual asigna fre-
cuencius automdticamente y una repetidora por cada frecuencia usada. Al le-
var un control de las frecuencias asignadas a las repetidoras se logra evitar con-
gestionamientos en los canales, Solamente requicre un infenlo para accesar al
sistema, 51 todos los canales estan ocupados, el requisiio de Bamado entra a una
Jila y la controladora central asigna automdticamente el proximo canal dis-
ponible y un tono de “dih-dih-dih” suena cuando la llamada puede ser hecha,

e e et e e e e ..

.
Systam meLMme

%Ub"nnll '

Phorm C. i" 9(15"( h

Resumen de Caracteres en el Display: El Max Trac 888 tienc 2
displays numéricos, con capacidad de representar algunas letras, pero no se
considera un verdadero display alfanumérico.

Visualizador Operacional.
H_) | Un mimero en el display tzquierdo indica el sistema/flota y puede ser de 1 6.

{ A] |Unaletra enlg posicidn derecha indice la subflota y puede ser A, B,C

[48] | Un mimero gt una letra indiar un canal convencional y puede ser d(:l Tal b,

iy



Encendido del Radio: Se enciende en la perilla de volumen girdindolo
en el sentido de las agujas del reloj. El display se iluminard y en el radio sonard
un simple beep.

Para Recibir: Seleccione el sistema presionando el botdn [system] hasta
que el nimero del sistema sea desplegado. Para seleccionur subflota presic ¢l
botdn [subflect] hasta que la letra de ln subflota sea mostradn. Un sistema
convencional presentard un nimero sin tener un caracter o leira. Un sislema
truncalizado siempre tendrd una letra o un caracter especial al lado derecho del
display.

Para Transmitir durante la operacion de un sistema Troncaliza-
do: Cuando la luz del led indicador del transmisor encienda, presione PTT vy
hable por el microfono con una voz normal. Siescucha tono(s) cuando presione
el PTT, el sistema estd alertdndolo sobre cicrtas condiciones existenles,
Referirse a los tonos de alerta para su explicacién,

Para Transmitir durante la operacién sobre un Sistema
Convencional: No transmitird si alguien estd usando el canal. Cuando
presione el PTT contenido en el microfono el indicador de transmision serd
encerndido continwamente para indicarle que esta “en ool ae” Ounedara
creendido husta que el botdn de el PTT sca Liberado.

Conector para la Expansidon de Accesorios. Lsta parte provee salidas
y entradas de las diferentes funciones que realizan las Radio-Bases que scrd
adonde se introducird ln informacidn (pin 5y 7) al igual que se hard el cambio
de fransmisor a receplor por medio del pin de PTT (pin 3 y 7) en el radio
transmisor; y también se obtendrdn la informacion de salida en el radio recep-
tor (pin 11y 7) contenidos todos sobre el conector para lu expansion de vcceso-
rios. (Ver sicuiente cuadro y fisura)

Pin Number Description

7 fixternal Speaker Nanative,
2 M iemphone Audio 80mV e @ 3KH L Despiation -
3 Microphone PTT y PN
4 Prog raunabledee Radio Sernice Software, 'Q'\&

& Flat Transmit Ausio 150mVrime @ 3KHy Deaviation N NN
6 ProgrmmmableSee Rad io Seraice Software. AN
7 Ground \/
8 Prog ramsnableSer Rad i Servicy Soflware,
9 Emergency Alet Input.

10 Ignition Controf Dnput, Pin 15

11 Diecrinunator Audio Quiput 350mVrme @ 3khy Desviation

12 Progranmnablesee Radio Service Sofware,

13 Switchel A+ Senge).5 Anips. Max, Pin g

14 PrograrmmableSew Radio SerriceSoflware.

15 {nternal Speaker Poritive

16 imernal Spraker Negative,
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ICLB0O38

Precision Waveform
Generator/Volitage
Qontrolled Oscillator

GENERAL DESCRIPTION

Tha ICLB0O29 Waveform Gereralor 18 a monolithic inte-
gratnd circuit chpable of oroducing high scecuracy sine,
square, trianquinf, sawtooth ard pulse wavelorms with g
minimum of axternal componants. The frequency (or rapeu.
ton rata) can be selacisd axtornally from 0014z to more
than JO0OKHZ uning aithor rosistors or capacitors, and fre-
quency modulation and sweaping can be accomplishad with
an extarnal vollage. The ICLBAJN Is fabricaled with ad.
vanced monolithic technology, using Schottky-bamer di-
odas and thin film resistors, and the outbut is stable over a
wide range of tamperature and suoply variations, Thess de-
vicea may be interfaced with phasae locked loon cirevitry to
reduce ‘empearaturs dnlt to less than 250ppm/*C.

ORDERING INFORMATION

FEATURES

* Low Frequency Drift With Temperatyra
~ BOBPM/C

* Simultanecus Sine, Square, and Triangis Wave
Quiputs

* Low Distortion — 1% (Sine Wave Quiput)
* High Linearity — 0.1% (Triangle Weve QOuiput)

¢ Wide Operating Frequency Range — 0,001Hz to
A00kH2

* Yariable Duty Cycis — 2% to 30%
* High Lavel Qutpyts — TTL to 28V

® Eany to Use — Just A Handtul of External
Components Required

INTERSIL

Part Number - | Stablity Temp. Ranqge Package j
ICLB03ACCPD 250ppm/°C typ 0°Cto + 70°C 14 pin MimQIP
ICLANIBCCYD 250ppm/°C typ 0°Clo +70'C CEROIP
1ICLBQ3BBCID 18000m/°C typ 0*'Ctp +70°C CERDIP
ICLAgIDACIO 120ppm/*C typ 110 0°Cto +70°C | CERDIP
ICLB03AMID" 1500pm/*C max —55°C 1o + 125°C | CERDIP
ICLAOIBAMID® 25000m/*C max ~§5'Clo +125°C | CERDIP

*Add /AANA 19 oArt numbar 1 AR orocesmndg (3 IRN e,
- 1
[ ]
CURARENT
SOURCE COMPARATOR
(4] (2} -———\J—'—

BINE WAVE
ADJURT E NG

AINE WAVE

COMPARAT 2
ARATOR ouT ER

TRIANGLE 3 SINE Wave
o ouT . e ADJUSRT
S IE T [ vonome

FREQUENRCY . TIMING
cunmenT rus.rLop anaust (5] (3 Capaciron
SQURCF
oul c" v (1] 0| ;?#AR! wAve
: o~ or GND aias 7 7) 1 aween
WUYFFER | sUrreR . MY 9328-2
' l CONVRRTER Figure 2: Pin Configuration
{Qutlina dwg JO)
s LAN iy
03281
Figura 1: Functional Olagram

INTERRL'S SOLE AND EXCLUSIVE WARRANTY OBUGATION WITH AESPECT TO Ty PAOOUCT SHALL BE THAT STATED W THE WARRANTY AATICLE OFf THE CONOIMON OF SALE
THE WARRANTY SHALL BE EXCLUSIVE AMD SHALL BR IN USU OF ALL OTHER WARRAMTIEY, EXPRESS WPUED OR STATUTORY, INQLUDING THE IMPUED WARRANTIES OF

302600-~202

MERCMANTASILITY ANG FITNELY FOR A PAATICULAA USE

NOTE A henrel vehmss Arve Doan Crscrwses byl Sre rol Fesesd,
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iICL8038

ICLLB0O38

ABSOLUTE MAXIMUM RATINGS

Sucply Voltage (V= o V*) ...l L, e BV
Power Dissicatom'}) ... 750mw
Inout Voltage (any pin) ........ocvvvinnnnnn L. VT loVvE
Inout Current (Pins 4 and ) .. ......... Ceredaan .. 25mA
Qutout Sink Current (Pins 3 and 9) .......... Ve ASMA

TINTERSIL

Storage Temoerature Range ..........

Qoorating Temperature Range:
80J8AM, 803BBM ., .. ~35'Clo +125'C
BOJBAC, 80388C, 8038CC .............. o*Ctlo +70°C

Lead Tamperatura (Soldenng, 10sec) ............, 00

-65'Clo ~150°C

NOTE: Stragse s00ve thase S1AT UAIer " ABTONM AMLITLIN AR MAY CRISE DHMENAN! ARMEQe 10 (he 1o, ThAS8 &% SITess MO oty /g unc il
CORROON of (he davice Al INate o any othar ConaItians Adove Nose noicaied in (e COSRDONE! S8CTONS Of the SDSCICEIONS 3 1O IMDAed. EXDOSUre 10 A05ON (e
TAXYDUM FRNY CONTItONS fOF TNTed DENOTS MAY RITECT Jevecw ranadwty.

NOTE 1: Derste coramic Drokage A1 12.9MW/C lor ambent termperatres above 100°C,

ELECTRICAL CHARACTERISTICS

Otherwise Specified)

(VsyppLy = £ 10V or + 20V, T4 = 25°C, A= 10k{1, Test Circut Unlass

Symboi General Characteristics so3sce Ao388C(8M) B03BAC(AM) unn;ﬁ
Min | Typ | Max | Min | Typ | Max | Min | Typ f Max
Vaypoy Sugoty Voltage Opaerating Range
v+ Single Supoly +10 +304 ~10 30 | +10 30 v
A Cual Supolies :5 £15] =5 z15| +5 | =15 v
IsupbLy Sunply Currant (Vgypeyy = = 10W)(2) ]
8038AM, BOIBBM 12 15 12 15 mA
A0J8AC, 90388C, 8038CC 12 20 12 20 12 20 ma
Fraauengy Characteriatics (all wavetarms)
'rax Maximum Fraquaney of Qsciilation 100 100 100 kHz
| lywaap Swagn Fraquancy of FM Input 10 '0 10 kHz
Swano FM Rangsd) 35:1 35:1 35:1
FM Linaanty 10:1 Aatio 0.5 Q.2 Q.2 “a
Al/AT Fraquancy Drift With Tamoaratyre(S)
8028 AC, 3C, CC 0°C lo 70°C 250 180 120 oot
8038 AM, 8M, ~55°C to 125°C 350 250
T
I A ol I
Qutput Characterialics
Square-wave
loLk Loakags Current (Vg = 3QV) ! 1 1 nA
VoAt Satyration Voltage (lgiyk = 2mA) 02| 05 02§ 04 0.2 ] 04 v
1, Rise Tima (R =4.7kN) 10 180 180 ns
Y Fall Tima (R =4,7kN) 40 10 40 ns
A Typreal Duty Cycle Adlyst (Note 6) 2 98 2 98 2 28 *a
Trinngla/Sawtoath/Ramp
Vraiange | Amplitude (Aypp = 100kN) 0.30 | 0.33 0.30 j0.92 0.30 { 0.33 xVgypm y
Linaarty 0.1 0.05 .05 i
Zour Qutout Impadanea (lgyy = SMA) 200 200 200 n
Sine-Wave
Veing Amopiitude (ngly_g = 100kN) 0.2 | 0.22 0.2 [ 0.22 0.2 1022 VeyppLy
THD THD (Rg = 1M1)(4) 2.0 5 1.5 3 1.0 1.5 “
THD THO Adiusted (Uae Figura 8) 1.5 1.0 0.8 h

HQTRY, 2, M et R currents not inchadad,

3. Vaypery = 20V: Ax and Ay 100, 1 10KH2 nominal; can be antendad 1000 ta 1. Ses Figures 7e and 7o,
4, 820N cannectad batveen o 11 and 12, Tiangie Outy Cycim set al 0%, (Use Ay and Ay}
A Figurs 3, e 7 4wt 8 connegingd, Vaypeyy » £ 10V, See Typlast Curves for T.C, ve VayupeyLy.

6, Not tasied, ypical YRiUe 10F desiQN PuUrDoses ondy.

IHTERIR'Y INUE AMG EXCTLUSIVE WARRANTY CELIGATION WITH AESPECT TO THAS PRODUCT SHALL $8 THAT STATED W THE WARRANTY ARTICLE (F THA CONOITYON OF JALS,
THE WAARANTY $MALL 88 DICLUSIVE AND SMALL S8 N URY OF ALL OTHER WAARANTIES. LXPHESK. (MPURT OR STATUTOARY, INCLUOING THE INSLIRD WARAANTES OF

HEACHANTASIUTY ANO FITHERS FOR A PARTIOAAA USE.
NOTR AP hwne! vadast Aave Moy EAGISNRTaT (i 40 Al ISemd
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ICL80O38

HINTERSIL
TEST CONDITIONS

Paramoter Ra Ry Ry Cy SW, Maansurs ‘l
Supply Currant 10k 10k 10k | 3.3nF | Closed | Cumenting Png |
Sweap FM Rangel!) 10N 10kN 10k 3.3nF Open Frowurency At Pin 9 W
Froaquency Dritt with Tomperaturs 10kN 10knN 10k 2.9nF Clpsod Fraquency at Ain J
brmmoncy Onit with Supply Voltaget2! 10kN 10kN 10w 3.3nF Closod Fraquency at Pin 9
Qutput Amplitude; Sine 10k 10k 10k 1.9nF Closmd Pk-P% output at Pin 2
{Note 4) Triangle 10kN 10K 10N | 3.9nF | Closed | Pk-Pk outout at Pind
Laakaga Gurrent (ot 10kN 1ok 3.2nF Closad | Curantinio Pln 9
Saturation Voitage (on)i3) 10k} 10k 3.3nF Closed Quiput (low) at Pin 9
RAise and Fall Timas (Note §) 10kN 10k 4. 7% A.InF Closed Wavelorm at Pin 9
Duty Cycle Adjust MAX S0kN -~ 1,6kl 10kN 3.0nF Clogsd Wavaform at Pin 9
{Note 5) MIN ~ 25Kn S0KN 10xn | 2.9nF | Closed | Wavetorm at Ping
Triangla Waveform Linearnty 10kN 10N 10kt 3.3nF Closed Wavaiorm at Pin 3
Total Harmonic Distortian 10kN 10kN 10k 3.09nF Closed | Wavaform at Pin 2

HOTES: 1, Tha B and 10 Itaquencies cAN Ha ndtauned by connectng on A 1o oin 7 {f1y) arvd ihan connectng pin A 10 i 8 (hy), Ohervase Aoy Swang Vonsge at
o 8 (% Veypeyy + 2V1 < Vewgep £ VsyppLy Where Vauppy v is 1he 1018l Supoly voltags. In Figure 7h, tin 8 shauid vary betwesn 5.3V ang 10V with

reaDect 10 grownd,
2. 10V g0V, or T8V EVeynmy S X 15V,

1 Osciliaban can ba haitad ty lormng oin 10 10 + 5§ volts o ~ § voils,
A, Ohstout Ampinuge 9 tested yndsr itans condrbions by lorang pn 10 to 5.0V then tg -5 0V,

8. Nol tested; fof dasgn puwposes only,

DEFINITION OF TERMS:

Supply Voltage (Vsyppry). The toual supply voltage from
V*tov~

Supply Current. The supply current raquirad rom the pow-
ar supply (0 operate the device, excluding load currents and
the currants through Ra and Ag.

Fraquency Range. Tha Irnguency range at the sauare
wave output through which circuit operation is guaranteed,
Sweep FM Range. The ratio of maximum {raguency to mini-
mum {requency which can ba obtained by applying a sweep
voltage to mn 0. For corract operation, the sweep voltage
shouid be within the range

(% VsyppLy + 2V) <Vgweep <VsuppLy
FM Linearity. The percentags deviation from the best-fit
straight line on the control voltags varsus output lraquency
curve,
Output Ampiitude. The peak-to-peak signal amplitude ap-
panring al the outdts,
Saturation Voitage. The output voitage at the collector of
Qag when this transistor is turned on. It is measured for a
sink currant of 2mA,
Alse and Fall Timaa, The time required for the sguare wave
output to ¢hange trom 10% to 90%, or 90% 10 10%, of its
finel value,

RGNS AOLE ANI EXCLUSVE WASAANTY HALIGATICN WITH AESPEQT TO THNS PRODUGT 1HALL B8 THAT FTATRE) I To WARRANTY AATIGLR G THE GOMOMOM O SALS,
THE WARRANTY SHALL DE FICLUSIE AND SMALL B8 (M USY OF ALL OTHER WARRANTIES. EXPFRESS. MMIED OR STATUTOAY.

WERCHANTABILTY ANG FITHERS FOR A PAATICIAAR 3K,
MOTE: Al WEWON voApe Prep Dome Crarasaraws but are ot fested

A-20

Trlangia Waveform Linenrity. The percentage dawviation
from the bast.fit straight line on the naing and failing tnangte
wavatorm,

Total Harmonic Distortion. The total harmomic distoruon
at the sing-wave oulpul -

sn | .

A
g

’ UL
v,
L X8
' 1GLB0IS s _.__._.3,....__... AA,
‘: Rrw
19 1y 1y 1 '-'—""-i——"‘" ’\n;
_Lc. 2 LT
T 10002 - R
! ~1ov
03283

Figure J; Test Circuit

INCLUCING THE [MPUED WARRANTIES OF
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TYPICAL PERFORMANCE CHARACTERISTICS
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Parformance of Triangie-Wave Output
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Savare-Wave Duty Cycle —~50%

Figure 4: Phase Relationahip of Waveforms

3328-1%
Square-Wave Outy Cycle —80%

DETAILED DESCRIPTION
{See Figure 1)

An axternal canacitor C is charged and discharged by two
currant sourcas. Currant sourca # 215 switched on and ol
by a Hip-floo, while cyrrant source #1 i on continuoualy.
Acsuming that the fio.flop '8 in 4 state such that currant
source #2is off, and he capacitor is charged with a current
I, the voltaga across the caoacitor nses lineanly with lima,
Whan this voltage reachas the level of comparalor #1 (set
at 1 of the supply voltage), the Nip-fioo is triggered, chang-
a9 $tates. ang reinases zyrrent source 42, This current
spurca normally carnes a current 2!, thus the capacior is
dischargod with a net-gurrant | and the voltago across [t
drops finaarly with time, Whan it has rsached the tevel of
comparatlor ¢ 2 (sat at '/ of the suoply voltage), the flin-llop
ig tnggerad into its original gtate and tha cycie starts agan,

Four waveforms are roadily obtainable trom this basic
ganeratar ewrcuil, With the currant sources sst al | and 21
resoactively, the charge and discharge limes are equal,
Thus a triangle wavelarm 1s created across the capacitor
and tha Hindion produenss 3 souars-wave, Both wavetorms
are {ad o buear stagas and are availabis at pins 3 and 9,

The lavals of the currant soyrces can, howaver, be se-
lectod over 3 wids range with twa extarnal ragistors. There-
fore, with the two currents set at valuas gifterant from | and
24, 3n asymmatrical sawtooth appasrs al tarminal 3 and
pulaes with a duty cycle from lass than 1% o greater than
99”% are availabie at tarminal 9,

The sine-wave is croated by !eading the trisngle-wave
into a non-linear natwark (sina-converter), This network pro-
vidas a dacraasing shunt-imoedanca as the patential of the
inangle moves toward the two extromes.

WAVEFORM TIMING

Tha symmatry of all wavelorma can be adjusted with the
axtarnal timing resiators, Twa pessibie ways 10 accomplish
this are shown in Figure 5. Best results are obtained by
keaping the timing resiators Ra and Rg separate (ak Ap

controls tha rising portion of the trangle and sine-wave and
the 1 state of the square.wave,

Tha magnitude of tha trtangle-wavalorm is sat at '/y Vgup.
pLy,: theratore tha rising portion of the thangle 1s,

Cxv CX’/]XVSUpoLYxPA RaxC
- -
| 0.22xVsyprLy 0.66

Tha fatling portion of the tnangie and sine-wave and the 2
state of the square-wave 15!

ty =

1
Cx =~V
Cxy 3 SupeLY AaRgC

ty=

-
v v 0.66(2RA -~
2(0.22)3YPPLY o 5aYSURPLY A~ 3g)
Ry Ay
Thus a 50% duty cycle 18 achiavad when Ry = Ag,

It the duty-Cycte is 10 be vaned over a smail range aboul
50% only, the connection shown in Figura Sb 13 sighily
more convantent, It no adjustmoant of the duty =ycie 13 de.
sired, lerrminalg 4 and 5 can be shorted togethar, as shown
in Figure 5c¢. This connaction, howavar, causes an nherant-
ly 'argae variation of tha duty-cycla, (requency, ale.

With two separate iming resistors, the traquancy Is given
by
1 1

= -
W+t E.A_‘E(H_ Ay )
0.66\  2Ax-Rg

or, it Ra=FRg=R

1-9;%-,' (tor Figure Sa)

If a single timing rasistar is used (Figure Sc only), the
frnquency is

/ 0.165
RC

INTERAR'S NOLE AMO EXCLUSHVE WARRANTY OBLKIATICN WiTH RESPACT TO TAS PAONUCT SHALL 8 THAT STATRD IN THE WANPRANTY AATICLA COF THIEE COMMN NN (OF AALE,
THE WARRANTY SHALL BR SXCLUSIYE AND SHALL 8E N URU OF ALL OTHER WARAANTIRS, EXTRESS, (MPLIED OM STATUTOAY, INCLUDIMG THE IMPUED WARRANTIRS OF

UERCHANTARIUTY ANQ FITNESS FOM A PARTICULAR USE,
NOTR: Af NSON vt NSVE BEBA CARIVENTYON Dol 0 om logsedt
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Figure 5: Possible Connectlons for the External Timing Resistors

Maither tirne nor raquency are deoendent on supply voit-
aga. avan though none of the vollagas arn raquiated inside
the mtagratad circuit. This is due to the fact that both cur-
rants and thrasholds are diract, linear funcuons of the sup-
oly voltage and thus thoir eftacta cancel,

To minimize sine-wave distortion thn 92kN rosistor be-
twaan pina 11 and 12 is bast made vanable. With this ar-
rangarnant distortton of lass than 1% i3 achiavable. To re-
ducn thia avan further, two potentiometars can be connact.
ad as shown in Figura 6; this configuration allows a typical
raduction of sina-wave distortion ciose to 0.5%.

v
~
; -
. 1C15038 s A A,
" 1 13 ' l———--’V'\I L—l [t
e
e el Tomn
o %
¥ e AN
I2E-10
Figurs 8: Connaection to Achlave
Mirtimum Sine-Wave Distortion

SELECTING Ra, Rg and C

For any given output Irequency, thara is a2 wide range of
RC combinations that wil work, howaver carain constramnts
are placed upan the magmitude of the charging currant (or
optimum parformance. At the low and, currants of lass than
1nA arp undesirable because circull lpakages will contnb-
ute significant arrors at high temperaturas. At hqher cur.
ranta (1> 5mA), transistor batas and saturation voitages wili
contnbute increamnqly farqar arvors. Optimum performancn
will, tharefore, ba obtainad with charging currants of 10uA
to 1mA, if pins 7 and B8 are shorted together, tha magnitude
of the charging current dus to Ra can be caicuiated from:

Ryx(V+ -v”)x O 0.2(V* -V-)
(Ry+3y) Aa Ra
A similar caleuiation holds tor Rg.

The capacitor value should be chosen at the uppar and of
ity possible range.

WAVEFORM OUT LEVEL CONTROL
AND POWER SUPPLIES

The waveform genarator can bo onorated sither from a
single power-sunpty (10 to 30 Yoits) or a dunl power-aupply
(510 £15 Voits), Wilh a single powar-supply the averaqe
levale of the tHanqgle and sine-wave are at axactly one-haif
af the aupply voitage, while the sauars-wnve aitematos be-
twaan V+ and qround. A split pawer suppily haa the advan-
tage that all waveforms move symmatncally about ground.

The square-wave output is not commitied, A load resistor
can he connecind to a dilferant power-suoptly, as iong as
the applied voitage remains within the hraakdown capability
of the wayeform gonerator (JOV). In this way, the saquase-
wave oulpyt can be mada TTL compatble (load rosistor
connected to + 5 Valts) while the wavelorm generator itaeif
is powered from & much higher voltage,

HTEAIAD WAL AND DD UIVE WARNANTY ORUGATION WITH RESPECT TO THUS FACOUCT SHALL 88 THAT TTATED 4 il WARRANTY ARTICLE OF TH CONOIMON oF ALK,
Y WANRAMTY SHALL I DITLUSIYE AND SALL 86 (N URU OF ALL OTHER WAARANTEA. ERAARSS, AFULO OR STATUTERY, NCLUONAL THE (MFUED WARRANTES OF

MERCHANTAMLITY AND FITNESS FOR A PARTICULAN USEL
NOITID A Apunsy vl et ATV POSR CrrSsrony $od ore ruy tpwtusl,
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Figura 7: Connections tor Frequency Modulation (a) and Sweep (b)
FREQUENCY MODULATION AND ]
SWEEPING v

The Irequancy of the wavelorm gensrator is a direct tunc.
non of the OC voitage at terminal 8 {mensured from V*), By
altanng this voltage, fraquancy modulation 1s performed,
Faor small deviations (9.9, = 10%) the modutating signal can
be aoplied diractly to pin 8, marely providing OC dacoupling
with 8 capacitor a3 shown in Figurs 78, An axternal rasistor
botwaon ping 7 and 8 is not Aecassary, but it can be used ip
incronsa innut impeadance from about Bk (pins 7 and 8
connectad togather), to about (A + Bk,

For larger FM daviations or for {requancy sweeping, tha
mogulaung signal is apptied holwean (he positive supply
voltage and pin 8 (Fiqura 7b), in this way the entire bias for
the currant sources is craatad by the modulating signai, and
a vary large (e.g. 1000:1) sweep range is creatad {I=Q at
Vewsqp ™ 0). Care must be taken, howsvar, to ragulata the
supply voltage: in this configuration the charge current is no
longar a function of tha supply voltage (yet tha tngger
throshotlds sbil ar@) and thus the fraguency bacomas de-
pandent on the supply voltage. The potential an Pin 8 may
ba swapt down from V* by (YA Vguppry —2V).

APPLICATIONS

The sina wave output has a ralattvely high output imped-
ance (1kfl Typ). The circuit of Figure 8 provides buffering,
gain and amplitude adjustment. A simpla op amp follawer
could also be used.

With a dual supply voltage the extarnal capacitor on Pin
10 can be shorted 1o ground to hait tha ICLB038 oscillation,
Figura 9 ahows a FET switeh, dlode ANDed with an input
strobe signal 10 allow tha output 19 alwaya start on the sama
slope,

To obtain a 1000:1 Swasp Rangs on the ICLAO3D the
vaitngs agroas external romstors A and Flg must dacreaas
to nearly zero, This requiresa that the highest voltaga on con-

] [ .27 ]

" 14
%c 1
7378-22

Flgure 8: Sine Wave Qutput Buffer Amplifiers

v

trol Pin 8 axcoad the voltage at the top of Ra and Rg by a
faw hundrad millivolts. The Circuit of Figure 10 achevaes this
by using a diode to lower the aHective supply voitage on the
IC1.8038. The large resistor on pin 5 halps reduce duty cycle
variations with sweep.

The linearity of input sweep voltage versus output fre-

quency can be significantly improved by using an op amp as
shown in Figure 11,

USE N PHASE-LOCKED LOQPS

Its high frequency stability makes the ICLB038 an ideal
building blogk for a phasg-ockad loon as shown in Figure
12. In this application the ramaming functionat blocks, the

01

BE

INTEAS)L'S SOLE ANG IXCLUINE WARAANTY OBLIIATION WITH AEAPECT TD Tt PERONUCT THALL BE THAT STATAD IN THE WARRANTY ARTICLA DR THE COMOITVN QF ALL
THE WARRANTY SHALL I3 AXCLUARVE AND SHALL SF N LEU OF ALL OTHER WASRAHTIES, EXPRESS, WALED ON STATUTORY, IMCLUDING THE IMAUED WARRANTIES OF
MEACHANTABRLITY ANQ FITNESS FOR A FARTICULAA USE

MOTE. AR sl YRS AEYO DEan Carew ented Ind trw 1ol tagied

6-27



|IcL8038

ICL8038

CAINTFERS,

7 4 Y i

N 1EL8038

14
Li)
2]

aee
Lo AV TP
Y IV {10V}

032029
Flgure 9: Strobe-Tone Burst Genarator
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Flgure 10: Vartablte Audio Oscillator,
20Hz2 to 20kH2
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Fiqure 11: Linear Voitage Controiled Osciliator

N2 29

phase-detactor and the amolifier, can ba formad by a num.
her of avalable IC's (a.g. MCA4344, NES562, HA2B00,
HA2820)

in order to match thosa building blacks ta anch other, two
stops must be taken. First, two different supply voltagas are
usad and the squars wave oulput is returnaed 1o the supply
of the phase datactor. This nasuras that the VCQ input volt-
age will not axceed the capabilities of the phase detector. If
a smaller VCO signal is raduired, 8 simple resistive voltage
diviciar ia connacind betwaen pin 9 of the waveform genara.
tor and the VCO input of the phase-detector.

Second, the OC output lavel of the amplifier must be
made compatible to the OC lavel raquirad at the FM input of
the wavalorm genaerator (pin 8, 0.8V +), The simpiest solu-
tion here is to provide a voltage divider lo V+ (Ry, Ay aa
shawny} if \he amplifier has a lower oytpul level, or o qround
it its lavel is higher. Tha divider can be made part of the low-
pass fliter.

This application not only provides for a froe-runming fro.
quanay with very low temparature drift, but it siso has the
unique festure of producing a large rocanstituted sinewave
signal with a fraquency identical to that at the input.

For further Informaton, see Interat Appllcaton Note
A013, "Everyrthing You Alwaya Wanted ta Know About The
ICLB034."

INTEASH, S SOLE ANG EXCLLISIVG WAARANTY COLIA TION WITH RESPECT TO THel SROCRICT JHALL Ml THAT TTATHR N THIL WAARANTY ARTICLA OF M COMOITION (OF aall.
ThE WARRANTY SMALL B EXCLUSIVE ANO SMALL A IN USU OF ALL OTHER WARANTIRS, DXPACER, PUED O STATUTORY, IMCLUOWID THE PURD WAARANTES OF

MENCHANTAMLITY AND SITMESS ROM A PARTICIRAR U,
MM AS Ay versm A Seun SASeIBNd byl 70 rad teaied
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Flgure 12: Waveform Generator Used as Stable VCO In a Phase-Locked Loop
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B-SUFFIX SERIES CMOS GATES

The B Series loglc gates are consiructed with P and N channel enhance-
mont mode devices in a single monolithic structure (Complementary MOS).
Their primary use is whare low power digsipation and/or high nolse immuy-
nity s desired.

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Al Quimity Butinred

Capnble of Driving Two Low-power TTL Loads or One Low-power
Schottky TTU Load Qver the Rated Temperature Rangs.

Dotibie Diode Protection on All Inputs Except: Triple Diode Protection
on MC140118 and MG 140018

Pin-for-Pin Aeplacements for Corresponding CDA000 Series B Sutfix
Devicos (Excoptions: MC140688 and MC140788)

" ,HHHI "@

L SUFFIX P SUFFIX D SURFIX
CERAMIG PLASTIC S0IC
CASE 632 CASE 646 CASE 751A
ORDERING INFDRMATION
MCHAXXXHCP  Plastic
MC1AXXXBCL  Coramic
MC14XXXBD SOIC
Ta = 55" 1o 125°C for all packages.
MAXIMUM RATINGS® (voitages finlerenced 10 Vgs)
Symbo! Parametar Valus Unh
Voo 0C Supply Voliage -0Hto +100Q \4
Vin Vout | Intaut or Qutnul Volage (OC o+ Tranaent) ~05tVpp +05h v
Yin. lgyt | IPour ar Ouput Current (DG ar Transient). par Pin 210 mA
Py Ppwer Dissioption per Packaget 500 mw
Tsig Statage temperature - 65 to + 150 C
‘L Land Termporature (8.Second Soldenng) 2060 ¢

"Maximum Ratings ara thoge vakins boyond which dnmage o the device may occur.
{Tamporaiure Derabng: Plastic "P and D/OW™ Packngns - 7 0 mW~C From 65°C. To 125°C

Cetamic "L” Packnapos. - 12 mW~C From 100°C To 125'C

MC140018

Quad 2:-Inpul NOR Gate

MC140028

Dual 4-Input Nor Gate

MC140118B

Quad 2-tnput NAND Gate

MC14012B

Duatl 4-input NAND Gate

MC140238

Triple 3.Input NAND Gate

MC140258

Triple 3-Input NOR Gate

MC140688B

8-Input NAND Gate

MC140718

Quad 2-Input OR Gate

MmC140728

Dual 4:-Input OR Gate

MC140738

Triple 3-lnput AND Gate

M(C14075B

Triple 3-input OR Gate

MC14078B

8-Input NOR Gate

MC140818

Quad 2-input AND Gate

MC140828

Dual 4-Input AND Gate

This device contnina protaction circultry to guard agains! damage due to
high salalic voltnges or aleciric Heids. However, precautions mus! he
taken to avold applicntions o! sny voltage higher than maximum rated
voltagns to this high-impedance circuil. For proper operation, Vi, and
Vout #houtd be constrainad to the range Vgg = (Vin or Vo) < Vpp.

Unused inputs must always be tied to an appropdate logic voltage teve!
(0.9., #ither Vg ot V). Unusad outpuls must be left opon,

6-5
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MC 140018
Qued 2.Input NDR Gate
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MC1402%8
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MC 140028
Dual 4.Input NOR Gate
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2 NC = 6.9

MC 140708
&.tnput NOR Gate

3

NC - 0.8

CMOS B-SERIES GATES

LOGIC DIAGRAMS

NAND

MC 1401183
Quad 2.input NAND Gate

MC 140228
Tripla 3-tnput NAND Gate

==
I

au o~

MCl40128
Dusl A.1nput NAND Gate

[T I > I VY

-
9

'

o 13
1t

2 NC » 6,8

MC 140688
8.input NAND Gate
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MC140718
Quead 2-1nput OR Gete

w
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MC 140758
Triple 3-Input OR Gate
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@

Mmcrd0728
Ouat 4.Input OR Goate

?
3
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L]
9
10
LR IR s
12
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NC : 6.8

AND

Mc1408180
Qued 2-Vnput AND Gate

1
3
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9
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MC 140738
Triple 2 nput AND Gatse

MC 140828
Dual 4-Input AND Gete

?

;
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Vgg * Pin
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CMOS B-SERIES GATES

PIN ASBIGNMENTS

MC140018
Qund 2-Input NOR Gate

MC 140028

MC140118B
Dua! 4-Input NOR Gate

MC140120
Quad 2-tnput NAND Gate

Dua! 4-Input NAND Gate

~ ~ A A%
[N SLE TN Vppp=m1e ! Outp Voo [ Y4 1 mia Voo =2 4 1 edout, Vopfzo '4
2077 in 24 In2p P13 26N 1, Outg =213 2e={in2, n 2 fema 13 EX == (LN Outg |=m 13
A= outy Intp D12 A=Y in2, In 4p 5012 3 =louts In 1y =212 Je=din 2, nag oo 12
4] Outp Outg =11 4TT3in 3p tn 3g =AW nt::‘cm,, Outp =3 11 AarTTin 3, nag e 1
BCTIn 1g Oute [ 10 5Cﬁ|N4A tn 2g 2010 8 CHin1g Oute =0 10 BC]ina, in2g 310
sl in 2y mzc.L:Jn ech tn1g[T09 6 =in 24 In2c 9 s NC n1g [F0 9
167 vgs nig e 7 Vgs nNCl=De 1 v nicf3e P veg g ~=1.
MCc14023n MC140250 MC14060898 MC1407108

Tripls 3-Input NAND Gate Triple 3-Input NOR Gate 8-Input NAND Gate

Quad 2-Input OR Gate

Al S
Yo tn 1A Voo o 14 ) (LR FY -y 14 1 NG Vpo o e
[ == NLIFFN tndciz '3 2 In2a tn gk 13 Te=din Out =3 13
demfintg’  tn2ckmatz g Ny m2el=12 3eding B I 12
arsdingg - tn g3 4 n 20 tn gtz 10 ac=iing in? b 1
B2 in Qy Oute [0 ¢ Indg Outg =0 10 !)Cﬁ na Ing 0
6 50 oulg Outa =3 9 8 OQutg Quta = ® [ 3 wome § 1o} Ins X9
7 157 vgs tn3a 8 L] Vg n3, L] 1 ] vgg NC L
MC140728 MC140730 MC140750

MC140788
Dual 4-Input OR Gate Triple 3-lnput AND Gate Triple 3-input OR Gate 8-lnput NOR Gate

O A ——
1 outa Vopkmte ! " s Vool 4 s Voo b 14 1
zedinta Ougkm3 2Clin2a nicimm I 2 3k 1) 2
=] n 2, indg =12 3T inp n2ci=? 2 in2¢c o2 3
40T 0 3, inaglan A3 n2g nicf=n 4 in g b a
[ Y SR in2gtmip ST n dg Outg T3 10 5 oute b= 10 5
GCjNC n1g 739 6 LI} Outy Quta =9 6 Outa = 9 6
L~ VPP NCFB 7t} vgg tn3a 8 7 '"“F"’s ,
MC140818 MC140820

Quad 2.Input AND Gate Dusl 4-Input AND Gate

[ n Y

2 ==
fu J e
ar—]
5 ]
6]
g s

In2a
Outa
Qug
n1g
tn ?6
Vss

Vpp =D 14
n 29213
tn 1 TP 12
outg = N
Oulg 110
" 2c e -

in ‘CFB

=
2 =]
3 o
LN e
s
6 L]
) roveas
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CMOS B-SERIES GATES

ELECTRICAL CHARACTERISTICS (Vollages Relnrenced to Vgg)

v -55°C 25°C B
Characteristic Symbol VZE Unit
Min Max Min Typ # Mnx
Output Voltage "0 Level 5.0 - 0.05 — 0 0.05
Vin = Vpp or 0 VoL 10 - 0.05 - 0 005 vdc
15 e 005 —— 0 005
1" Lavel 50 | aas - 495 5.0 -
Vin = 0 or Vpp VoM 10 995 - 995 10 — Vde
15 14 95 —_— 1495 15 -—
Inpt Voltage "0” Level
(Vo = 4.5 or 0.5 Vdc) viL 5.0 — 1.5 — 2.25 1.5 — 1.5 Ve
(Vo = 9.00r 1.0 Vidc) 10 —_ 20 — 4.50 3.0 — 3.0 ’
(Vo = 13.5 or 1.5 Vde) 15 - 40 - 6.75 40 — 40
"1" Lavel
(Vo = 0.5 or 4.5 Vdr) 50 35 — 3.5 2.75 - 35 —_
(V4 = 1006 80 Vele) ViH w0 | 70 - 70 550 - 70 | — | Ve
(Vo = 1.50r 135 Vde) 15 " - 11 8.25 - " -~
Outbut Drive Current
(Vou = 2.5 Vde) Source 5.0 -30 - -2.4 ~-42 — -7 —
(VoM = 4.6 Vdr} lon 5.0 -0.64 — -0.51 -0.88 —_ -0.3R —_ mAdc
{(Vou = .5 Vdc) 10 -16 —_ -13 -225 -— 0.9 -
(VoH = 13.5 Vdo) 15 ~-42 —_ -3.4 ~-08 — - 24 —
(VoL = 0.4 Vde) Sink 5.0 0.64 —_ 0.51 0.08 _— 0.36 -—
(VoL = 0.5 Vde) oL 10 16 - 13 225 —— 09 —_ mAdc
(VoL = 1.5 Vdc) 15 4.2 — 3.4 88 — 2.4 -
tnput Curront iy 15 — 0.1 — «0.00001| +0.1 —_ +10 | uAde
Input Capncitance Cin — — —_ — 5.0 75 — —_ pF
{Vin = 0)
Quiascont Currnnt inp 5.0 e 0.25 e 0.0005 0.25 — 75 uAde
{Per Package) 10 _— 05 - 0.0010 05 — 15
15 - 1.0 — 0.0015 1.0 — 30
Tatal Supply Current**t 34 5.0 Iy = (0.3 paukidny b+ /N Ade
{Dynamie plus Quisacant, 10 It = (0.6 pAKHZ) | + Ipp/N
Per Gate, Cf, = 50 pF) 15 Ip = (0.0 nAKHD  + DN

#Dnia inbellad “Typ” Is not to be used lor dosign purposes but is
intanded as an indication of the IC's potential performance.

**The formulna given arg for the typical characteristics only at 25°C.

+To calculate 1o1a) supply currant at loads othar than 50 pF:
H{CL) = (50 pF) + (CL - 50) VIk

wherg: I is in pA (per package), G in pF V = (Vpp - Vssi involis,
f in kHz 15 input froquency, and k = 0.001 x the number of exercised
gates per puckage.

T 6-8




CMOS B-SERIES GATES

B-SERIES GATE SWITCHING TIMES

SWITCHING CHARACTERISTICS® IF: = 6N nE T. w9k

Yoo
Charscteristic Symbol Vdc Min Typ # Max Unit
Output Rise Time All B.Series Gates ATLM -
TLH = (1,35 ns/of b CL 4 33 ns 50 - 100 200
TTLH = {060 ns/oF 1 G ¢ 20 ne 10 - &0 100
tTTLH = {0 A0 ne/DFIC ¢+ 20 ny 15 - 40 a0
Output Fall Time, Al B.Serins Ciates THL n
THL = 11235 n/pFiCL + 33 my 50 0o 200
ITHL = OGO ne/DFICL + 20 s 10 - 50 100
TTHL = (0 40 ns/oF 1 C 4 20 s 15 a0 80
Propegation Datey Time PLH. tPHL ns
MC 140018, MC 140118 only
P M. oL = (000 ni/ol 1 C + B0 5.0 foad 175 250
P H. PHL T 1006 nVpF) €y + 32 10 - 50 100
oL, tpH " 1026 ns/pF) C + 27 ns 15 - 40 : 14}
AN Other 2.3 and A tnput Gates
PLH. tpHL * 1090 ne/pF) C + 115 me 5.0 e 160 a00
tPLH. oM " (00 na/pF)I Cy + AT ng 10 —_ 6 130
LK. ey (026 ne/pF ) Cy 4+ 37 1 15 50 100
8 tnput Gares IMC 140080, MC 1407801
tpL M, teHL (090 n/pF) G ¢ 155 ny 50 hd 200 350
LR L {03 ns/pFIC 4+ 62 10 -— 10 150
tpLH. WH " {0.26 ne/pFIC ¢ 47 ny 15 - 60 110

*The intmulen givan are tor the typios! charazisristics anly at 25°C

#0Data inbalied “Typ™ is not to be uwed 10! desipn purpones but in
intended a8 an ingication of the IC’'s polential performance.

FIGURE t — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Qutput

10 Vgg
AN ynysert inouts of AND NAND pates must be
connecind to Vo
Al ynyted (nputs 0! OA. NDR gates must be
cgnneoted to Vgsg,
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MC14066B

QUAD ANALOG SWITCH/QUAD MULTIPLEXER
The MC140668 consists of four independent switches copable of L"(S,;J:;::.
controlling either digital ar analoy signals. This quad bilateral switch CASE 632
is useful in signal gating, choppear, modulator, demodulator and
CMOS togic implementation,
The MC140668 is designed to be pin-for-pin compatible with the
MC 140168, but has much lower ON resistance. Input voltags swinys P SUFFIX
ns 1arga as the full supply voltags can ba controlied via aach inde. PLASTIC
pandent controf input, CASE 64AR
+ Triple Diode Protaction on All Control Inpuls
® Supply Voltage Range = 3.0 Vdc lo 18 Vdc
# Linearized Transfer Characteristicy D §:J;:IX
® Low Noige - 12 nv/\/Cydie. ! > 1.0 kHz typical CASE 7514
A :
* Pin-for-PIn Replacement for CD4016, CD4016, MC14016B
@ For Lower RN, Use The HC4066 High-Speed CMOS Davice
ORDERING INFORMATION
MC14XXXBCP  Plastic

MAXIMUM AATINGS® (Voltagen Meteranced to Vgg) MC1AXXXBCL  Cermic

MC14XXX8D  SOIC
Symbol Parameaier Value Uniy
Ta = -557 10 125"C for all packages
Yoo DC Supply Voltage ~0510 +18.0 v A 22 5 ¢} 1
Vin. Yoyt | Input or Quiput Vollage (0C or Tranatont) ~0.5 Vpp +0.5 v :
10
Yn Input Current (OC nr Transient}, per Conirol Pin +10 mA Control 1 2
low Switch Through Curront + 25 .mA 1 Out t
Int s
Py |Powst Dissipation, per Packagaet 500 mw " BLOCK
- 9 DIAGRAM
rs.‘.ﬂ Slornge Termparature -85 to + 150 G Contrul 2 .
e 3
Ty Load Tempsrature (B-Secnnd Soldering) 260 "C a [0 Ou1 2
*‘Maximum Fiatings are thaose values bavond which damage 1o the device may oceur, ‘n2

tTemperature Darating: Pinatic *P and D/OW" Packagea: ~ 7.0 mW7 (> From 65°C To 125°C

5
Caramie "\" Packagen: - 12 mWAG From 100°C To 125°C Control 3 0
8 =0 Qut 3
CIRCUIY SCHEMATIC 3

{1/4 OF DEVIGCE SHOWN)

12 Vpp ® Pin14
Control 4 10 Vgg * Pin 7
L " [-QOut 4
I

T b LOGIC D1AGRAM AND TAUTH TABLE
T

(1/4 OF DEVICE SHOWN)

l l. l, IN/Qut B pemmecovee| Quvin

V;)D - Voo von Cantrot Q._Dzn
4 »:; 5 Control

Switch | Logic Disgram Rastrictions
CMOS :}_ :}__ "‘3_,, U=Vgs | OFF | Vg SVin SVpp
Input 30001 P =0 ON | Vss SVour SVopo
= Vgg Ed = = Vge




ELECTRICAL CHARACTERISTICS

MC14066B

L 26°! 125°C
Charactaristic Symbol | Vpp Test Condltions e et e e T
Min Typ Max | Min | Max
SUPPLY REQUIREMENTS (Voltages Relarencad 0 ViEg)
Power Supply Voltage Vbb —_ 3.0 18 30 — 18 3.0 18 v
Range
Quiescan! Current Per Inp 5.0 § Coniro! Inputs: ~ 025 | — 0 005 025 - 7.5 nA
Package 10 Vin = Vgg or Vpp. — 0.5 — 0.010 05 — 15
15 [Switch ¥O:Vgg = Vyo| — | 10 | — | 0015 | 10 | — 30
< Vpp. and
AVgwiich 5 500 mV**
Total Supply Currgnt ID(Av) 50 | Ta = 25°C only The A
{Dynamir Plys Quiescent, 10 channel compgnent, Typical :g% “x::”: : :DD
Per Package 15 (Vin = VouVRgn, is yplea 0.36 “A/sz)| |DD
not inctuded.) (0.36 u 2 oo
CONTRAQL INPUTS (Vollages Referenced 1o Vgg)
Low-Level inpul Voliage viL 50 | FApn = pur spec, — 1.5 - 2.25 15 —_ 1.5 A
10 | lott = per spec — a0 - 4.50 0 | —~ 2.0
15 — ] 40 — 6.75 40 | — 40
High-Leve! input Vollage Vi 5.0 [Rpn = por spec, 3.5 — b 2.76 — a5 - \
10 |lpfy = per spec 7.0 - 7.0 5 50 — 7.0 -
15 11 _— 1 8.25 o 11 —_
Input Lankage Cusrant in 15 {Vin » Oor Vpp ~ {*01| — [+000001)+01| — + 1.0 | pA
Inpul Gapaciiance Cin —_ - — — 50 75 | o~ - pF
SWITCHES IN AND OUT (Vollages Referenced fo V5s)
Recommonded Poak-lo- Viio — | Channel On or Off 0 |Vpp| © - Vpp| © Voo |Vpp
Fork Voltago into or Qut
ol the Swiich
Recnmmondeard Static or AVgwiich | — | Channel On 0 600 0 — 600 0 300 mV
Dynamuc Vollnge Actoss
the Swiich®* (Figure 1)
Qutput OMtset Voltage Voo ~—~ |Vin = 0V. NoLoad — — — 10 —_ — — Vv
ON Fesistance Fon 5.0 | AVgwitgh < 500 mv**. | — | 800 | ~ 250 1080 | — 1200 | 0
10 Vin = ViLor Vi — 400 - 120 500 | — 520
t5 (Control}, and Vi = - 220 — 80 280 —_ 300
0 to Vpp (Switch)
AON RApwisiancn Botween ARpn 5.0 - 70 — 25 70 - 135 1]
Any Two Channels 10 — 50 -— 10 50 —_ w5
in the Same Packnge 15 — 45 — 10 45 -— 65
Oft-Channel Lonkage It 15 | Vin = VL or Vi - 12100] — <005 |+100| -~ £1000 | nA
Current (Figure 6) {Controt) Channet to
Channel or Any One
: Channgt
Capacitance, Swilch YO Cro — | Swiich Off — — — 10 15 — — nF
Capncitance, Feodthrough Cio - - | =1 - o a7 - - i pF
1Swilah ©If) —

#Dala lahated “Typ™ Is not to be used for dasign purposes, bul is intended as an Indication of the IC’'s potential parfarmance
*For voltage drops acmss the switch (AVguwigh) >800 mV {300 mV al tugh temperature). excessive Vo current may he drawn; re

tha current out of the switch may camain both Vpp aAnd swilch input components. The rehability of the device will be unallecled
unless the Maximum Ratings are exceedad. (Seo first pnge of this data sheet.)
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MC14066B

ELECTRICAL CHARACTERISTICS® (C_~ 50 pF, Tp ~25°C unlass otharwise notod )

[ Voo (
Characteristic Symbol vde Min Typ # Unh
Proprgstion Delay Times Vgg =0 Vde
tnput to Qutput (R =10 kih tPLH» tPHL ns
'PLH, tpyyy = (0.17 namF) Cy_ + 16 5§ ns 50 - 20 40
'PLH, 1py = (0.08 na/pF) Gy + 6.0 ns 10 - 10 20
'PLH, tpyyy = (0.00 na/pF) C + 4.0 ns 15 — 70 15
Control to Quinul (Ry > 1 ki}) (Figure 2)
Quiput 1" to High Impedance tpHz 50 — 40 A0 ns
10 —_ Js i
i5 — 30 80
Outout 0" to Migh tmpedance pLZ 5.0 — aH 0o na
1w — a5 n
15 —_ 0 (i)
High Impsdance to Quiput 1" tpa 214 5.0 - 80 120 ns
10 - 20 40
15 —-— 15 30
High tmpedance to Output ™ tozL 5.0 — 60 120 ns
10 —_ 20 a0
15 - 15 30
Second Harmonlo Diatortion Vgg= -5 Vde - 8.0 — 0.t - "
(Vinw 1.77 vde, AMS Canlered @ 0.0 Vde,
R« 10 kY, 1= 1.0 kH2)
Bandwidih {Switch ON) (Figure J) vVgg = -8 V| _— 5.0 - 85 —_ MH2
Vout
(AL = t kN, 20Log .= =3 dB. C_ =50 pF, Vin =5 Vp.p)
In
Feedihrough Attenuation (Switch OFF) vgg= ~5 Vdc — 50 —_— ~50 —_ d8
Win = BV, Ay = kil iy = £.0 MMz (Figute 3)
Channgl Sepnration (Figure 4) Vgg= -5 Vde — 50 - -850 — d8
(Vin= 8 Vp.p, AL~ 1 kik, fin = B.0 MH2)
(Switeh A ON, Switch B OFF)
Crosstalk, Control Input to Signat Qutput {Figure 5)
Vg~ - B vdo| - 8.0 -— J00 - mVp.y
(Ay = V0L Ry = 10 ki), Controd Ixyy = trpy, = 20 ne)
*Tha tormuian givan are for the typteat chararteristics only at 2%°C.
ARl iahaliad “Typ' ln nol to be uand far denlgn purpones but is
AR AN of the IC's perfol
PIN ASSIGNMENT
This device contains protaction clreullry to \J
quard against demage due to high =iatic . tn 1 v — 14
voltngona or alectric floids. However, precau- fuls)
flons must ha {aken to avold applications of 2 exiout v Contor 1 by 13
any volinge highar than mnaximum rated feres 2 f 12
valtages to 1hia high-Impedance circuit. For 2 Ou Contray 4 =3
prapar oparation, Vi, and Vg should be 4302 In 421
congtrained to the range Vgg < (Vin or 8 (= Controt 2 Out 4 T3 10
Vout) = Voo-
Unuaad inputs muat atways be tied 1o an ap. 8 S Canerol 3 Out 3 209
prapriate togic voltnge Invel (e.g., sither V5g 7 ot Vsg In3 [ ]
or Vpop). Unusad outputs must be loft open,

—
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HEX INVERTER

The MC14089U1 hex invarter is constructed with MQS P channel
and MN.channgl enhantement mode devices in a3 single monotithic
structure, These invertars find primary use where low power
dissipation and/oe high noise /mmunity is desired. Each of the six
inverters is a single stage to minimize propagation delays,

* Supply Volinge Ranye = 3.0 Vdc 1o 18 Vdc
e Capable ol Driving Twn Low-Powar TTL Loads or One Low-Power

Schottky TTL Load Over tho Rated Temperatur Range
¢ Triple Diode Protection on All Inputs (see Page 5-2)
® Pin-lgr-Pin Replacement for CO4069UB
* Meets JEDEC UB Specilications

MAXIMUM RATINGS® (Voltages Flalerenced to Vgg)

Symbot Parameter Value unit
Vpp  IPC Svooly Voltage ~081o «180 v
Vin. Yout | 'nput or Output Voltage (DC or Tranaisnt} ~0510 Vpp 0.5 v
in. tout |tnpwt or Output Current {DC or Transien), per Pin + 10 mA

Py Powar Dissipation. per Packagat S00 mw
1’5|g Storage Tomparature - 8510 =150 C
T Lwad Tamparature (8-Sacond Soldering) 280 °C

“Marimum Madngs are 1hose valuaea bavund which damage to the davice may ocour.
$ Temoarature Darsling: Plastic "P and 1/DW” Packagea' - 7 @ mWAC From 65°C To 125°C

Ceramic 'L" Packngss: - 12 MW/ C From 100°C To 125°C

LOGIC DIAGAAM CIRCUIT SCHEMATIC

11/6 OF CIACUIT 5HOWN)
S

mMC14063uUB

L SUPFIX
CERAMIC
CASE 632

P SUFFIX
PLASTIC
CASE 348

D SUFFIX
s 5010,
CASE 751A

[

ORDERING INFORMATION

MC1axXXXUBCP Plasic
MCI1aXXXUBCL Ceramc
MCIaXXXURD  S0IC

Ta = - 55 10 125°C for all packages

PIN ASSIGNMENT
A4
] n Vool 14
2 cjour t tn B 12
I=In2 Qut gl 12
4 CZ]Out 2 InS5IT 1
sC—{in2 Out6[= 10
8 Cj0ut 2 thal= 9
7 TX]vgg Out 4 8

FIGUAE 1 -~ SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Vpp® Pin 14 Voo
3 4 vgg =Pin 7
5 .._..D___ .
nput* Outwput
9——{ >0—8 : '
" ———<l DOeee 40
Vss
AR ———-Do——- 17 *Double diods protection on all
inputs not shown.
Voo
14

20

input

ey, : = ey

90% " Yox
Qutput — 50%
10%

v
L
- °
THl, tTuH

18



MC14069UB

ELECTRICAL CHARACTERISTICS (Voltages Referenced 1o Vgg)

v ~55°C 5° 50
Characteristic ymbol v?jg e 12 Unit
Min Max Min Typ # Max Min Max
Output Voltage "0 Level 5.0 - 0.05 — 0 0.05 - 0.05
Vin = VDD VoL 10 - 0.05 - 0 006 | - | 005 | vde
15 — 0.05 — 0 0.05 -~ 0.05
1" Lavel 50 4.95 — 4.95 50 — 4.95
Vin = 0 VOH 10 | 9.95 — 9.95 10 ~ | 995 | — | vde
15 14 95 ~— 14.95 15 - 14.95 —
Input Vollage “0" Leve!
{Vo = 1.5 Vdc) 5.0 _ 1.0 - 2.25 1.0 — 1.0 .
(Ve » 8.0 Vde) il 10 - 20 - 480 20 | — 20 | V¥
(Vo = 13.5 vde) 15 — 2.5 —_ 6.75 2.5 e 2.5
"1 Lovel
(Vo = 0.5 Vdc) v 5.0 4.0 - 40 2.75 — 40 —
(VO = 1.0 Vde) H 10 80 —- 80 5.50 — 8.0 — | Vee
(Vo = 1.5 Vde) 15 125 — 125 825 —_ 125 -
Output Dnve Current
{VoH = 2.5 Vdc} Sourceo 5.0 -30 — -24 -42 — 17 -
{VOH = 4.6 Vdo) I0H 50 ~-064 —_ -0.51 -0.68 —_ -0.36 — mAdc
{(VOH = 9.5 Vrc) 10 ~16 —_ ~13 ~2.25 —_— -09 —
(VOH = 13.5 Vdc) 15 4,2 — ~3.4 - 88 — - 24 —
(VoL = 0.4 vdg) Sink 50 064 — .51 oes — 0.36 —
(VoL = 0.5 Vdc) loL 10 1.6 — 13 2.25 - 09 —_ mAdc
Vo = 1.5 Vde) 15 4.2 — 34 X — 24 -
Input Currant liny 15 — +0.1 — +000001| - 01 — 1.0 | pAde
input Capacitance Cin _ _ - -~ 5.0 7.5 — — pF
(Vin = 0)
Quinsrennt Currpnt DD 50 — 025 —_— 0.0005 0.25 — 75 nAde
(Per Package) i e a5 — 0.0010 ) -— 15
15 - 1.0 — 0.0015 1.0 — 30
Total Supply Current®*t I 8.0 IT = (0.3 nAKHZ) 4 Ipp/6 nAdc
(Dynamic plus Quiescont, Por Gate) 10 IT = (0.6 uAKHD T + IDP'6
(G, = 50 pF) 15 T = (0.9 uAKH2) | 2+ 1Dp’6
Output Rise and Fali Times™* TLH. ns
(C = 50 pF) ITHL
Lkttt = (V.35 ns/pF) G + 33 ns 5.0 — — — 100 200 —_ —
fTLHTHL = (0 80 ns/pF) € + 20 ns 10 — —_ — S0 100 —_ -
TLHTHL = (040 na/pF) Gy 3 20 ns 15 — — — 40 80 — -
Propagation Delay Times** tPLH. ns
(CL ~ 50 pF) PHL
tpLpLtppL = (0.90 ns/pF) C + 20 ne 50 — — - G5 125 - -
IPLHteHL = {0.36 na/pF) Gy + 2208 10 — — - 40 75 — —
IPLHPHL = (026 nspF) Cy ¢ 17 ns 15 — — - 30 55 it -
#Data tabelled "Typ" is not 1o bin usod for design purposes but is
intended as an tndication of the 1C's potential perlormance.
**The formutas given are tor the typical characteristics only at 25°C.
+To calgulate totlal supply current at loads othet than 50 pF:
ITICL) = IT(50 pF) 4 (C - 80} Vik
where I is in 1A (par package). C InpF. V = (Vpp - Vgg) in volts,
fin kHz 15 input trequency. and k = 0.002.
Thia davice containg prolactinon circultry to guard agrinat damago to tho range Vgg « (Vin or Vout) = Vpp.
dus to high static voltages or electric telds. However,  ypyged inputs must always be tiad to an appropriate loglc
procautions must be taken to avold applications of any voltage

voltage levet (9.g.. either Vgg or Vpp). Unusad outputs muat be
highsr than maximum rated volteges to this high-impedance et opan,
clreull, For proper operation, Vin and Vgt shoutd be constrained

— 6-159
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MC14174B

HEX TYPE D FLIP.FLOP

The MC14174R hex type D thp.Hop s constructed with MQS P. t,ﬁ?:;::
channel and N.channel enhancement mode devices in a single mono. c;\qg G?E)
thic structure. Data on the 1 inputs which meets the sotup time -
reqwrements s transterred to the G outputs on the positive adge ol :
the clock pulse. All six Hip.flops share common clock and reset in.
nuts The reset 1s active low, and independent of the clock,

* Statie Operation

® Al Inputs and Outputs Buffered P SURFIX
® Diode Protection on Al Inputs PLASTIC
* Supnly Voltege Range = 3.0 Vde to 18 Vde CASE 6dg
L]

Capable of Driving Two Low-powar TTL Loads or One Low-Power
Schottky TTL Load over the Rated Temperature Range

& Fynchional Equivalant 1o TTL 74174

D SUFFIX
" , 501C.
CASE 7518

MAXIMUM RATINGS® (Voingas Aelnronced 1o Vg

8ymbol Parameter Value Unit ORDERING INFORMATION
vpu |G Suppy veliage ~0G%¢t0 « N0 v MCHAXXXACP  Plastic
Vin Vgyt] 'nout or Output Vollage (DG or Transienty ~-0StovVppy + 086 v MC1aXXXRCL  Ceramic
hn lgyt |t o Quiput Current (DG or Transiont), per Pin 210 mA MC1axxxun sOIC
Py [Power hsgipation, ner Packnoed 500 mw Ta = 55 10 125°C for all packages
1s‘u Starage Temperaluee -85 10 + IR0 C
b Land Tampaeqluyse (0 Seeond Saearimg) 200 s

*Maximym Ratings are thoso valusa hevond which dnmage to the davice may ocour.
tTemparature Derating: Piastic "P and D/DW” Packagns. - 7 0 mW*C From 5°C To 125°C
Caramic “L" Packagien: - 12 mW/C From 100°C To 125°C

TRUTH TABLE
{Postive L ogic)
BLOCK DIAGRAM
INPUTS oUTPUT S
Clock Dats Foset Q ° zj Clack ao 2
- 0 1 0 1 eeei a .
- 1 1 1 30— 00
( 1 No Py — o2 ’
e X a Change
X X 0 [4 8 O D2 o2 10
11 0——{ D2
t X = Don't Cers 13 0—|Da Q4 12
14 O—-1D5 Qs 1"

This davios containg protaction circultry 1o guard against damage dus 1o high mm-c}
voltages or elactric holds However, pracautions must be lakan to avoid applics: Vgp ~ Pin 18
fiong of any voliage highar than maximum rated voltages to this high-impedance Vgg = *"ing
rircult For proper operation, Vin and Vgt shoutd be constrained to the range Vgg
% (Vip Of Vou) = Vpb.

tinusad inputs mus! alwaya be lied to an appropriate logic voltage leve! (e.g., elther
Vgg or Vpp). Unused outputs must be le!t opan.
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MC14174B

ELECTRICAL CHARACTERISTICS (Vollages Referencod to Vgg)

Vi ~-5§5°C 25°C 125°
Characteristic Symbol vgg - g - 25C 4 unit
] Min Max Min Typ # Max Min Max
Qutpul Volinye “g” Laval 5.0 _— 0.05 — 0 Q05 - 0.05
Vin = Vpp or 0 VoL 10 - 0.05 0 0.05 - 005 | vde
15 — 0,05 —_ 0 005 — 0.05
"1" Lavel 50 4.95 —_ 405 50 — 4095 -
Vin = 00r Vpp Vou 10 995 — g9 10 - 905 - Ve
15 14,95 e 14 95 15 — 14 95 -
inpit Voltage “0" Lovel
(Vo = 4.50r 0.5 Vdr) vy S0 - t5 5 to - (R Vil
(VG = 9.0ar 1.0 vdc) L 10 - 3.0 — 450 3.0 - a0 :
(Vo = 13.50or 1.5 Vde) 15 — 4.0 75 4.0 - 40
17 Level
(Vo = 0.50r 4.5 Vdo) Vi 50 35 35 2.75 — 15 -— Ve
Vo = 1 0or 90 Vue) 10 7.0 — 7.0 550 - 0 -
(Vo = 150r13.5 Vde) 15 1 — " 4.25 - t —
Quipul Drive Current
(VoM = 2.5 Vdo) Source 5.0 -3.0 — - 24 42 — 17 —
(Vo = 4.6 Vdc} foH 50 -0.64 — -0 51 088 - 0.36 — mAdc
(VoW = 9.5 Vdo) 0 -1.6 — 1.3 225 - 09| —
(VoW = 135 Vdo) 15 - 42 — -3.4 - B8 —_ 24 _
(VoL = 0.4 Vde) Sink 5.0 0.64 — 0.51 0.88 e Q.36 —
VoL = 05 Vdc) oL 10 1.6 — 1.3 225 - 0.9 — | mAde
VgL = V5 Vde) 15 4.2 —_ J.4 88 — 24 -
input Currant hin 15 -— +0.1 - +0.00001| +01 - 1.0 | nAde
Input Capaciance Cin - — — — 5.0 75 - — pF
Vin = )
Quisscent Currant ‘oD 5.0 - 5.0 e 0005 5.0 — 150 | uAde
{Par Package} 10 — 10 - 0.010 10 - 300
15 — 20 - 0015 20 — 500
Tota!l Supply Currant** \r 5.0 tros (H 1 uAvkHZY ! v lpp nAde
(Dynamic plus Quiescent. 10 i1 = (23 uAkH2) i « 1pp
Pgr Packaga) 15 IT = (37 nAkH2) 1 + Ipp
{GL = 50 pF on al cutputs, alt
buHers swilching)

#Data tabelled “Typ” is nol to be used for design purposes but is
ntended as an indication of the IC's potential performance.

**The formulas given are for the typical characteristics only at 25°C.

tTo calculale totat supply current at loads other than 50 pF-
IT(C) = (50 pF) + (C ~ 501 Vik

wheta: I is in A (per package). C in pF vV = (Vpp - Vgsg) In volts,

tin kHz is input frequency, and k = 0.003. -




SWITCHING CHARACTERISTICS® (C -~ 50 pF. TA = 25°C)

MC14174B

‘ Voo ' All Types | ] \
Characiaristic Cremty e o - -
Qutpul Rise and Fal Time LH o e .
M T - (135 nsipF) G + 32 ns 5.0 - 100 200
TLH T = (G6EnspRYCL + 20 ns 10 — 50 100
fTLH 4L = (04 nspFICy + 20ns 15 — 40 80
Prapagation Delay Time —- Clock to O PLH. 1PHL ns
oL P« (0.9 nspFYCL 4 165 ne 50 - 210 aon
IpLH oL = (0.6 nepP) C + 64 ns 10 - 85 160
tpLH tepg = {026 na'pFy G + 52 ns 15 — 65 120
Propauntion Delry Time — Redot 10 Q \PHL e
thy = 09 nspFrCy + 200 ns 5.0 - 250 500
IppL - 036 nspFYCy + 79 ng 10 - 100 200
\pH|, < (0.26 ns/pF) G + 62 ns 15 —_ 75 150
Clock Pylse Width WH 50 150 75 ~ ne
10 90 ak —
15 70 a5 —
Resel Pulse Width wL 50 200 100 — ns
10 100 50 -—
15 80 40 —
Ciock Pulse Frequency ] 5.0 —_ 70 20 MHz
10 - 12.0 5.0
15 - 155 6.5
Clock Pulse Rise and Fall Time TTLH. tTHL 5.0 - — 1n us
10 — - 5.0
5 - 40
Data Setup Time tsu 5.0 40 20 - ns
10 20 A -
15 15 0 -~
Dma Hoid Time 1h 50 80 a0 - ny
1n 40 20 -
15 ao 15 —
Hpsel Reamoval Time ram 5.0 250 126 - ne
10 100 50 -—
16 80 4D -
“The lormulns given are for the typlcat characieristics only at 25°C.
PIN ASSIGNMENT
#Data Intwlind “Typ™ i3 not 1o be uned for domsign purpnans hut I
intended as an indicalion of the IC s polential perormance. \S”
t e A Vop kD e
2 Q0 Qs [T 18
IcTipo (5] e R T
433D DA 1)
s =ja Q4312
6 Cjuz Dafmn
T Ta?2 Q3310
8 Cvgg [of masa B
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MC141748B

TIMING DIAGRAM

Voo
Vs
Voo
Vss
Vou
Voo
Voo
Vau
FUNCTIONAL BLOCK DIAGRAM
p) a L " 11 14
oo o1 [SF] [oX] o4 09
o D 5} o D [)
~dc & ~fc ,, @ -dc”ﬁ-—‘ e, G = ] 2= T
Finiwt -
Mo > T T T 7 i
R N
Clock |
2 5 ’ 10 12
[>1.] a1 a2 [+E] 04
6-196
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MC14518B

Ilr\ﬂrr‘nﬂn

DUAL UP COUNTERS

The MC 145188 dusl BCD counter and the MC 145208 dual bi-
nary counter are constructetd with MOS P.channel and N.channel
anhancamant mode davices in » single monolithic structure. Each
consists of two identical, indapendent, internally synchronous 4-
staye counters. The counter stages are type D flip.tiops, with inter.
changeable Clock and Enable lines for incrementing on either the
positive-going or neqative-going transition as required when cascad.
ing multiple staues. Each counter can be clsared by applying a high

L SUFFIX
CERAMIC
CASE Ban

. e P SUFFIX
levet on the Reset ting, In addition, the MC 145188 will count out of PLAGTIC
alt yndefinad states within two clock periods, These complementary . l \ ‘ CARFE asg
MOS up counters find primary use in multi-stage synchronous or

ripple counting applications requiring low power dissipation and/or !
high noise immunity,

. DW SUFFIX
® Diodn Protection on All Inputs " X. SOIC
® Supply Voltaje Range = 3.0 Vdc to 18 Vde > CASE T51G
® Internally Synchronous for High Internal and External Spaeds
® Loyic Edge-Clocked Design - Incremented on Positive Transition
of Clock or Negative Transition on Enable ORDERING INFORMATION
® Capable ol Driving Two Low-power TTL Loads or One Low-power MCTaXXXBCP  Piaste
Schottky TTL Load Qver the Rated Tomperature Range MCITAXXXDEGL Connm
MC1IXXXBDW 501
Ta = 55 to 125°C oy Al packages
MAXIMUM RATINGS® (voliagns Raferanced to Vgg)
K DIAGRAM
Symbal Prrameter Vatue Unit sLock ©
1ock
vpn (DT Sunpty Votlage 0510 +180 v Croc Qof—o 3
| t ar Quiput Voltage (DC or Tranniant) 0.5 10 V. a5 v ¢ o1 B
Vin. V, nput or Quiput Vo i rannin - +05 =
in: Yout - 9 et - - ‘%D " P s— Q2 f— 5
K 1] 1 . 13 *
Yin, oy | mout or Quipul Gurront ( nr Tranaiant), pe n m, Enable aa 6

Pn Powsr Dissination, per Packngat 500 mw n

F,_m Qlorage Temparature ~8510 + 150 °C 1o J
.Sne [ -

Ty Lead Temparature (8-Second Soldering) 200 C Clock N R
*Mximum Ratings At thase vahios wynnd which damage Lo the davice may ocour 9 a 2
tTemparslure Dorating: Piastic “P and D DW” Packagnn - 7 0 mW»'C; From 85'C To 125°C ¢ X

Caramic " Packagns: 12 mWAG From 100°C To 125°C "". O Qrt—>0 W
Enabie Al 18
n
180 VoD - P16
Vyy t Pin 8
TRUTH TABLE ]
CLOCK | ENABDLE RESET ACTION
- 1 o tncremant Countar This dovien comlnins protection circuitry 10
) N 0 fncremeant Counter gunard agninst damage duas to high slabic
volinges or aleciric Helds Howaver. preacau-
. o ° to Change tions musl be takon 1o avold applicalions of
x —a [ No Change any voltage highor than maximym rated
o N ) voltnges to this high-impadance circul For
L 2 2.5 peapar opetalion, Vip and Vg should be
' D i No Chenge constrairad to the range Vgg =« (Vip Of
X 3 1 Qo thro Q3 =~ 0 Vout) = VDp
Unuserd inputs must always be tied 1n an ao-
X = Don't Care propriate logic volinga faval (e.q.. ether Vas
or Vpp). Unusad oulputs must be Ialt open
R
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MC14518B*MC145208

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

Voo —55°C 25°C 125°C
Characteristic Symbo! | ygc ™, - ---=~1 Unit
Min Max Min Typ # Max Min Max
Outout Voltaun “0" Leve! 50 -— 0.05 -— 0 0.05 - 0.05
Vin = Vpp or 0 VoL 10 —_ 0.05 - 0 0.05 o 005 Vdc
15 - 0.05 - o 005 - nos
"1 Levet 50 { a95 | — 495 50 — | aes |
Vin = 00 Vpp VoM 10 9.95 - 995 10 - agn — Ve
15 14 95 — 1495 15 — 14,95 -~
Input Voltage "0" Leve!
(Vo = 4.50r 05 Vdo) ViU 50 - 1.5 —_— 2.25 1.5 - 15 Ve
Vo = @0 or 10 Vde) 10 — 3.0 —_ 450 30 - 30
(Vo - 136 0r 1.5 Vdc) 15 - 4.0 - 675 4.0 -— 40
"1 Level
Vg ~ 05 bt 45 Vde) v 50 a5 a5 27% _ 34 -
(VO - 10 0r 90 Vee) " 10 | 70 - 70 550 — o | — |V
(Vg = V.5 0r 135 Vde) 15 11 17" 8.25 — 1" ~
Qutput Dnve Current
Vo = 28 Vde) Source 5.0 a0 —_ -24 ~47? —_ 17 -
IVoH = 4.6 Vdc) 1o 5.0 -0.64 — -0.51 -088 - 036 ~ mAdc
(Vo = 95 vde) 10 -16 — -13 -225 - oo -
(Von = 13.5 Vde} 15 -42 — -4 ~-AB — 24 —
VoL = 04 Vdg) Sink 50 | 064 - 051 088 — {03 | ~
VoL = 05 vdey tor, 10 16 - 14 225 — 0.9 — | mAgc
(voL + 16 vde) 16 a.2 ol 34 0.8 o 24 . .
tapyt Current hn 15 —_— 01 —_— +0.0000t| - 01 —_ <10 | sAde
Input Copaciance Cin — — —_— —— 50 75 — — pf
Vin ~ O
Quiescant Currnny DD 50 — 5.0 - Q005 50 - 150 LU
{Per Package) 10 —_ 10 — 0010 10 — 00
16 - 20 — 0.01% 0 — 600
Tota! Supnly Current®*4 by 50 It = {06 uAkHZ ! + Ipp uAdc
(Dynamic vlus Quiescent. 10 It = (1.2 uAkHZ) ! & Ipp
Per Package) 15 IT = (17 pAKHZ) | + Ipp
(€ ~ 50 pF on all outputs. ait
buflers swilching)

#Data labelied " Typ™ 1= not to be used tor design purpases but is
intended as an indication of the 1C s potential pedormance

*The formutas given are jor the typical characienstics only at 25°C.

1To calculate total supplv current at loads other than 50 pF
IH{CL) = M50 pFY + (C - 50) VIk

wherp 1y 1 0 A (per packaae), G InpF. Vo= (Vpp - Vgg) in volts,
*in kHZz 18 input reguency and k = 0 002

PIN ASSIGNMENT

~——
e Ca Voo [ 18
2 €p Ap o 16
= a0, Oupfm 14
4T 0, 02“5 13
il nz N algf== 12
6 7l Al 0ogt=a 11
7 R, £g F2 10
8 3 Vs Ca 9




SWITCHING CHARACTERISTICS® (C

MC14518BeMC145208

=80 DF, Tp ~ 25°C)

Charscteriatie Symbol Vob
Output Atne anit Fall Time TN ne
YU T, = (1.5 nepF) Gy + 25 na THL 5.0 - 100 200
trem bt = (0.78 anpF) C 4+ 125 ne 10 - 50 100
ITLH 'THL = (0.68 na/pf) Gy + 9.5 na " - a0 80
[“Proosgstion Daley Time LM, ™
Clouk to Q/Ensble to Q tPHL
tp M, tPHL, = (L7 m/pFY € ¢ 1B m 8.0 - M0 non
1PLH, tpy| ~ 1006 n/nFI C + 97 ns 10 - ARL:] 210
tPLH. PHL = 105 n/pFI CL + 76 m (1} - 80 160
Roesat t0 Q "L ne
tppy, = (1.7 ns/pFi Cy 4 265 m 5.0 - a0 850
tpug = 0.80 ne/pF) C_+ 117 ma 1mn - 190 30
tpp, = 10 88 n/pFl Gy + 9% ny 18 - 90 170
Clock Puise Width ) Twr 5.0 200 100 = e
twil) 10 100 80 -
1% 10 b -
Clock Pulse Frequancy el 5.0 - 15 1.5 MHy
10 - 8.0 30
18 - 8.0 A0
Clock or Enable Rise snd Feli Time ITHL, 'TLH 5.0 - - 15 ut
0 - - 5
15 - - Fl
Enable Pulse Width WHiE) 6.0 AA0 220 - L0
10 200 100 -
10 140 10 e
Reset Puise Width WH(R) 80 280 i) - ns
n 120 .13 -
18 90 40 —
Renet Ramoval Time trom 5.0 - S - 4% - ne
1o 19 - 15 -
(1) 20 -8 o

"Tha formulrs given are {or the typical characieriatics onty st 25°C.

#Data isbalind “Tyn" s not to be uned for desiyn putposes bul is
imandad a8 an indication of the IC's potenlial petformance.

FIGURE t - POWEN DISSIFATION TEST
CIACUIT AND WAVE FORM

20 ne

Voo

00V uF
Caromic

-1

Vas
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MC145558
MC145568

DUAL BINARY TO 1.-0F-4

L SUFFIX
DECODER/DEMULTIPLEXER

CrRANIG
) CASE BP0
The MC145558 and MC145568 are constructed with comple

mentary MOS (CMOS) enhancement motle devices. Each Decoder/
Demultplexer has two select inputs (A and B), an active low Enable
mput [E), and four mutually exctusive outputs (Q0, Q1, Q2, Q3).
The MC 145558 has the selected output go ta the "high' state, and
the MC 145568 has the selected output go to the “low™ state. Ex.

nanted decoding such as binary to hexadecimal (1.01.116), etc., can l"lStJFyr‘:)(
be actoeved by using other MC 145558 or MC 145568 devices. ‘ l»j,\.;l‘ iR

Apntications include code conversion, aldress degoring, memaory " ‘
selection control, and demuttinlexing (using the Enable input as a !
data input) in digtal data transmission sysiems,

® Diode Protection on Al Inputs

& Active High or Active Low Outputs « O SUFFIX

» abtn . : IVIC
Expandabin ] " CASE g

® Supply Voitage Range » 3.0 Vde to 18 Vde '

® Ail Outputs Bulfered

L ]

Canable of Driving Two Low-Power TTL Loads or One Low-Power
Schottky TTL Load Over the Rated Tomperature Range
ORDERING INFORMATION
MC1AXXXBCEP  Plasig
MC14XXXBCL  Crraimic

MC 1 axXXXBL1) S0IC
MAXIMUM RATINGS® (Voltngea Ratarenced 10 Vgsg) )
—;V.r.nbot Parameier Value Unh Ta - - 55 10125 C tor all paruages
Vpp [DC Supply Vollage -051t0 «180 v
Vin. Yoyt | Inout or Qutpul Voltage {DC or Transient) -0510Vpp 05 \'
[} tnbwt or Outouyl Gurrant (DC or Transiam), por Pin +10 mA
in:'out ki TRUTH TABLE
P Power Dismipation par Packagot 500 mwW !
2 Ll ___INPUTS ourryTts | oureyrs
2t {S10rRGR Temporaturn -85 1o+ 150 c ENABLE|SELECT] MC1ant6n | me1annen
T Lond Tamporaturn {(B-Sacond Saldnrnng) 260 °C € A | adjo2ar|ag
Maximum Fatings are thoes valuos bayond which dnmage to the davien may ocout 0 010 0
Tompnratura Derating. Plastic ‘P and DAOW™ Packagas - 7 0 mW#e From 65C To 125°C o ol Jojoir)o
. Caramic °L," Packagns: - 12 mW~T From 100°C To 195°C 3 ; (: (LN 0
t X i%
BLOCK DIAGRAM
MG 148851 MC 145504 X = Don't Care
PRSI N ou [-— 4 2 A dof— "
freanramareas N
3 B Q1 L] 1 a =]} :
a2 s G2 * This devien contuna protection circuitry o
. o€ s davien o o c
t € a7 ' a3 14 guard ngainst damage due fa hagh stance

volingns or alectric halda Howavar, pracay:
tions must be 1aken to avoid appbcatons of
any vollaye higher than maximum rated
vottages to this high-impedance circut For

QO pomeriaoem 12

GO pemme 12 proper nparation, Vin and Vg <hauld be
" * o} )] S Y} " A &1 " constrained o the range Vgg « (Viq or
" " 8 2 Vout} = VoD
o 10 a2 0 Unusad tnputs must always be hed to an ao-
15 e E 15 ) € o Yy

ald 9 Sal—o propriate logic vollage teval (a q.. althar Vgg
or Vpp). Unused oulputs must be lefl open.

Vpp * M 10
Vgg ¢ PinA
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MC14555BeMC145568

ELECTRICAL CHARACTERISTICS {Vollages Reterenced lo Vgg)

v - 55°C 25°C 125°
Characteristic Symbol | yoo > LA PN
Min Max Min Typ # Max Min Max
Qutput Voltage “0" Lave! 5.0 _— 005 —_ 0 005 e 005
Vin = Vpp ar 0 VoL 10 - 0.05 — 0 0.05 — 005 | Vvde
15 - 0.05 reert 0 0.06 e 005
"1" Levet 5.0 4.95 — 495 5.0 — 4.95 -
Vin = DorVpp Vou 10 995 — 995 10 - 9985 - Vi
15 14.95 - 1495 18 14,05
Inpin Voltage "0 Level
(Vg = 45 0r 0.5 Vedo) Vi 5.0 - 15 - 2,25 15 - V5L e
IVQ + 90.or 1.0 Vdct t 10 - 2.0 - 4.50 a0 | — | ao
(Vo = 13.50r 1.5 Vdo) 15 — 4.0 — 6.75 a0 o 40
1" Level
(Vo = 05 or 45 Vde) v 5.0 35 - 3.5 275 - 3.5 -
(Vo - 1.0 ot 9.0 Vdc) H 10 7.0 —~ 7.0 5 KO - 70 - | Vde
(Vo = 15 0r 135 vdc) 15 1" — 11 825 — 11 —
Output Drive Curtent
{(VoH = 2.5 Vdo) Source 50 ~30 — -24 4.2 - 17 aer
Vo = 48 Vde) ‘oK 5.0 ~-064 — -0.51 -0.88 — - 0368 — mAdc
(Vou = 8.5 Vdc) 10 -16 — -1.3 - 225 - 0.9 —
(VoM = 13.5 Vdc) 15 -42 | -~ - 3.4 ng — 24 | -
(Vo = 04 vdey Sink 5.0 064 - 0.51 ()51 — 0.38 -—
(VoL = 0.5 vde} oL 10 1.6 — 1.3 2.25 — 0.9 - mAde
(Vo = 1.5 Vde) 15 4.2 - 3.4 Ba - 2.4 -
Inprit Current lin 15 —_ +01 o +0.00001| 0.1 - <10 [ pAde
it Capacitance Cin — - — bl 50 7.5 - - nF
Vi = 0) ]
Quipscent Currant bp 5.0 - 50 - 0005 50 - 150 | jeAd
(Par Packagye) 10 - 10 - 0.010 10 - 00
15 it 20 — 0.015 20 e 800
Totnl Supply Current*t Las 5.0 it = (085 uAKH2) 1 0t nAde
(Dynamic plus Quiescent, 10 I = (1.70 nAKH2) [+ Inp
Par Packacn) 16 tr = {260 nAKHZY T+ ipD
(Cy_ = 50 pF on alt outputs. all
bullers switching)

#Data 1abellad "Typ" is not to be used for dosign purposes but is
intended as an indication of the IG’'s potential performance.

**The formutas givan are for the lypical characteristics only at 25°C.

470 catculate total supply current at loads other lhan 50 pF:
(G = 17150 oF) + (G - 50) VIk

where IT is in uA {por package). Cp in pF. V = (Vpp - Vsg) th volts,
fin kHz 15 input frequency. and k = 0.002

PIN ASSIGNMENTS

MC145558 MCIaB50Y
S S

Ve € Vpp = 16 1 Ea Vpp =D 18
2 =} AA Enl= 15 2 =) apn Y ==RT
A a Aglzo 14 3 a, Ap 2 14
a0, Bg | 12 a4 T B0, 8g =2 12
[ coves LR G0g o 12 s DY, 60g =0 12
6 (ool a2a SR wes R 6 t={az, S1g £ 1
7 T al, Qg =0 t0 7 X Gas azp [~ 10
8 Evgy [SETY -] 8 Xl vge [(EPY ==k
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MC14555BeMC14556B

SWITCHING CHARACTERISTICS®(C = 50 pF, Tp = 25°C)

Charsciaristic Svmbol Vpo | Min Typ # Mex T Unn T
fo ]t U'—Hmu and Fall Time TLH. os
frip e = (15 nepf)y C + 25 ns L 5.0 —_ 100 200
ITLH. tTHL = (0 75 neipF) C + 125 ng ") —_ 50 100
Yrip tTHL = (0 S8 napF) C - 95 ns 15 —_ 40 80
Pronayation Delay Yime - A, B to Output M, R "

tpLi, et 1 T ne/oF Y Cp v 105 ne P 50 — 270 440
teLH, tPHE T 06BB ns/nF) C <62 ns 10 - 95 190
tPLH, Pl 8 ng/pr) Cy ¢ 4% ng 15 - i 140
Protngangn O me - E 10 Dutingt 1PLH, Y
e, et (Y T asinkl Cy s 1ihng [T 50 - 200 A
IRV CIS TR LRI LRSI P AU ] 10 - [i15] tne
UL TR g/ Cy ¢ 40 ng %5 - GH 130

“The formulan given gre foe the typical characteristics only at 28°C

#OnIR Isbeltad “Typ “in not 10 be uned lor design purpoass bul is

an an of the IC’s p performance
FIGURE 1 - DYNAMIC POWER DISSIPATION SIGNAL WAVEFORMS FIGURE 2 - DYNAMIC SIGNAL WAVEFORMS
mput £ 1ow Fanut A hgh, tnpon £ low

—-l = 20 o

20 ny I- —] 20 ne
20 ns

tnput B Car to \ Vo
A nputs A = Q0%
1%0% Duty Cycim} = s L) X\ Vg
3 23
Voo Yoogqy o] —— ToL
-~ —— Vo
B Inputs Vss + O —H0%
150% Duty Cycle) o MC 1456610 10% v
tenL oo T T tr i Ot

Vou
/ \ (LTI S puL
OH
Quiput Q1 Vo Owwur NI

Meatwsn
All i autbuts connect to rstoective C fosds.

tin rmpact to a system clock

LOGIC IAGRAM
{1/2 ot Dual}

= 0w
' ;_W.D E l: .
/ ool >
= D S P
to—d >4} '

*Elimineteg for MC145550
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LF147/LF347

/
National Semicondu

LF147/LF347 Wide Bandwid

ctor

th

Quad JFET Input Operational Amplifiers

i

General Description Features
The LF147 I8 a low coat, high apasd quad JFET input opees. 8 Intrenalty tnmmndg oftist voltags g L
tignat amplifier with an internally itmmad input offsel volt-  m Low mput bins current Lo pA
age (BI.FET T™ tgchnology) The davice ramuirng & low  m Low input noise curtet 001 prs i
aupply currant and ynt maintaine 8 large gain bandwidth = Wida gain bandwidth a M
produnt nn('l A Innt alow rata In addition, wall matchnd high ™ High stow rate 15 V/pn
valtagn JFET Input davicas provide very fow input tiss and
. w Low supply crerent T2mA
alfsol currants. The LF147 ia pin compatibin with the stan. Hiah | ; "
dnrd { M1AR. This tnatira aliows dnsignars to Immadiatoty ® High Input impedance 101411
ungrade the overall portormanes of exisling LF148 and % Low total harmonic distortion Ay - 10, “0.02%
1LM124 dasigns. A~ 10k, Vo - 20 Vp-p, BW - 20 Hz 20 kHz
Tho LE147 mny b vsed in apptications such as high spoed = ™ Low 1/1 noinn corner 50 Hz
intngrators, teat /A convertars, samplo.and-hold circeita @ Fast satiling time 1o 0 01% 2 pa
and many othar clrculla roquiring low input offent voltage,
fow Inpt hine currant, high input impodanca, high slow rate
nned widdn bandwidth. The dovice has low notse and otfset '
voltage drift.
Simplified Schematic Connection Diagram
Y2 Quad Duak-in-Line Package
ver O re we XM v w) wy ovy)
C lu Iu 1" " Ld Il )
) L
T AL '
. h +
IMTEARALLY l' l' ! ! ' .' l'
INTERRAILY TRIML O . - .
TR R [ 1R} wi L A} \J (L] [LE) eur?
Vig O UNITIL VR
‘fon View

AR 1Y

*Avaliatie pa BMD #R102708, JMIARID/ HOOR

Orcder Fhyrmbear L7007 ) AT ATV LFUTAN
LYJATN, LF 14 /AR o0 LF 107,881
Geo NG Packags Numbe- DI4E, J14A, MT4A or M14A




Absoiute Maximum Ratings

it Miltary/Aerospace apecifed devices are raquired,
pieass contact the Matlonal Bemiconducior Sales

LF147
(Noto 4)

LF47B8/LFY47

Opoeating Temporature (Note 4)

Office/Diatributore for svaliabllity and specifications, Aango
LF 147 LF3a7T8/LFYaT Storage Temperature
Supply Voltage t2av t 18V fango 65°CTa< 150°C
Diftorential Input Voltage tanv s 0V L and Temporatiro
Inpit Valinga Aange 1oV £ 16V (Sotdoring, 10 aoc ) 260°C 200°C
(Nita 1) Soktoring Infonmation
Outppi! Shart Chreuit Continuous Conthwous Dual In-Line Package
Duratinn (Note 2) Sotderky) (10 seconis) 280°C
Pownr Dissipation 800 MW 1000 mw Stmall Qutline Package
{Nntos 9 and 0) vapor Phase (60 secorvia) 216°C
Ty max 150°C 18cC trfeasad (19 anconde} 220rC
o ! Soe AN.A50  suriace Mnounting Mothads and Theie Eltact
Crvity DIP (D) Prckngn 00°C/W on Product Ralishility” for othar mathods of soldering sur.
Corarmic DIP (1) PAckagae 00 CIW tace mount devices
Plastic NP (N) Package 5 CIW EBD Totarance (Nnte 10) OOV
Qurtacn Mount Narrow (M) 100°C/W
Surface Mount Wide (WM} 85°C/W
DC Electrical Characteristics (o s)
+ A (S .- - -
! 147 k
Symbo! Parameter Conditicne L — ——t LF3478 Lraar Units
Min| Typ IMax| Min! Typ (Max| Min]| Typ |[Max L
Vos Input Offset Voltage Rg =10k, Ta~25°C 1 5 3 [ 5 10| mv
Over Tomporature ] ? 134 mv
AVog/AT[Averngn TC of Inpul Offset Ag~ 10 kN 10 10 10 pV/ G
Voltngn
los fnput Offsetl Current Tj= 25°C, (Notos 5. 6) 25 100 25 1100 25 | 100 pA
Over Temparatve 25 4 4 nA
[} input Bias Current T}~ 26°C, (Notes 8, 6) 50 | 200 50 | 200 50 | 200]| pA
Over Tamparghrs 80 0 ;] nA
L™ Input Roslstance Tjm25°C 10'2 10'1_’ n
Ao |Large Signat Voltage Gain Vg= + 15V, To=25C | 50 | 100 50 | 100 25 V/mv
Vo= t10V. Ry~ 2 kN
Over Temperature 25 25 15 vimv
Vo Ouiput Voltage Swing Vag= 15V, A = 10k1}| +12] 135 412|135 11211135 v
Yom Input Common-Mode Voltage t 15 115 + 15 v
Vg~ 1 15V t1 11 1
Anngo s 1S 12 A IR SRS P v
cMnR Common.Moda Rajnction Fatio] Ag < 10 ki) 00 100 80 100 70 100 (i:]
PSAR Supply Voltage Rejection Ratio | (Note 7) B0 | 100 | 980 ] 100 70 | 100 offt
Is Supply Current 7.2 1" 72 1" 7.2 111 A
|
1
|
|
!
[
t

vt

d
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LF147/LF347

AC Electrical Characterlstlcs (Note 5) .

e e ——— o - S -
Lriér LKy
Symbol Parameter Conditions g ity E Unite
Min| Typ |MuxiMin] Typ |MaxiMin] Typ |Max)
Amplifing to Ampitifier Coupling | Yo « 25°C, 120 ( 120 120 d8
1+ 1z 20kH2
(Input ﬂe'orrl)d) I
SA Slow fiate Vge= t 15V, Tp=25C| @ 13 8 13 Vil
GBw Gain-Bandwidth Product Vg= 115V, To=25'C | 2.2 4 2.2 4 22 - mrg
a, Equivalont le.put Nalae Valtage | T, = 25°C, Rg = 10011, 20 20 20 nv/ il
14+ 1000 Hz
in Equivalent input Noise Current | T, = 25°C, { ~ 1000 Hz 0.01 0.01 0.04 pAlH:

Nute 1: Unlese olherwise spaciied the abeoiule Mmaximum neQalive Input voitsge i squal 10 tha Negadve (1w suUpHly vollape

Hate 2: Any 0f the armpihor outpuis Can e Ihorsd 10 vound Muielinaly, however, More than one shaukl AN DA WMURANEOUNy SNOMST 88 T MMM UNCHON
tormgsaralne will ba ascsodod

Note J: For opesaling at slevaled lemperature, tfiess devices must be Gernied based on a thermal resisisros of 0,

NHote 4. The LF 147 1m avadabie In Ihe mdiary tvnperetne 1ange - 55°C o T4 < 124°C. wivie 1he LFI470 end the |.F 347 are didbe it e
tangs 0°C 4 TA & 20°C e tum tempavating tan nes to Ty man = 185°C

Note B: Unisss alhorwise spacifuxt ihe sp8CIRcations spply over the hull lempersise mnge end K Vg« 1 20V tor e LF 147 wraf for Wy« 1 15V kn the L7 4TR/
L7 Vg ln, and 1y Ble Meaksed al Vo~ 0

Hote 8: The Input e FIK1AGI8 A8 e B0 leaRage CLtents wheth appassmately Jouble ki Bvery 1P ¥ crasee n the pruion teaya aturs, 1) (he 10 Wmnad
JARN I 1081 TN, (18 ORI LN CUn@Nts Maatus ol are Carpiglad 10 NCHON WM RRNE 1) Nornigl OPeY 1l Hi R BN Ieirgkel Ak iy reae BENve {150 Sitdsent
19MPW BTG BB 8 (881 Of ternsl Dower disngiainn, P §im Tat Ba Py wivens 90 M Wi WaseTrubl Iesaluo) RO b i) Wi erdasinl e ol 6 1o, 405 B
(e oeneriiod d ingrt Inas Curtent i 10 e kapi 1o & M wmum

Note 7: Supply voliage (apad tion 1atia 18 meamrad tir hoth suRply Magrviudes BTSENNg 0f decrassing s MAss Wi sly i SONISNOS WAN DOTYADN B 5 B8 Wim
Va1 AV IO 1AV I tha 02 4T anad LT VATE sind tom Vg = 1 OV W 1 OV ki lhe L1 4)

Note §: Poles to NFI1S14/X toe LEVAZD and LF 147 ) nviilady speciications

Nota 9: Max Power Disspation is dahned by the package chaaciensics Operstng the pert nedr the Nan Power Daaparon Mey Couse the pant 10 oprale
Innmide guarsntam] s

Note 10: Hhuman Body motad, 1 4 kil N senias with 100 pF
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I3F5/LWM535C

LN

”

‘LM555/LM555C Timer

General Description

The LMSSE is @ highly stable device for genarating aféirag”
ume 8&1aYE 57 oscillation. Agditonal terminals are provided
for tnggonng or resetting it dosired. In the time dotay mode
of oparation, the time is precsely controlled by one external
resistor and capacitor. For astable operalion as an oscilla-
1or, the frae runmng frequency and duty cycle are accurately
controlled with twp externa! resistors and one canacitor,
The circult may be triggered and resel on falling wavetorms,
snd the output circuit can source or sink up to 200 MA or
drive TTL circuits.

Features

m ‘Direct repiacement tor SE555/NESES

m Timing from microseconds through hours

® Operates in both astable and monostable modas

|
1M!\’ational Semiconductor
h

®» Adjustable duty cycle

m Quiput can source or sink 200 mA

m Output and supply TTL compatible

® Tamperature stability better than 0,005% per °C
& Normally on and normatly off output

Applications

® Pracision iming

m Puise generalion

m Sequential liming

m Time delay ganeration

® Pulse width modulation

® Pylse position modulation
W Linsar ramp generator

Schematic Diagram

Vee O 9 o
n
"
“l:‘
" .“/{ ar I.’Iq
<ny
2N an
r.{nn
n
[l $
THRESHOLD e 1%
“ o -
«
cowrnar 00 Vor! Su
voutaet
' < W L)
oy O Sm (11} an Pl QUTPYY
— 1 an
! - o wn
™ [CYERI— . =
cen (3} ont-40” =
110
ors
< A
N an n u I
Im
! *-
PHEHANRE O,
on '
TLIH RGBT

i
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e

Tsupply Voltage

Absolute Maximum Ratings

H Miiitary/Aerospace apacifiod devices are required,
“please coniact the HNationnl Semiconductor Ssles

Office/Distributors for avallabllity and specifications.

Storage Temperature Range

Soldering Information
Dual-In-Line Package

- 65°Cte - 150°C

+ 18V Soldering (10 Seconds) 260°C it
__Ppowar Dissipation {(Note 1) Small Quiline Package
LMES5H. LME55CH 760 mwW Vapor Phase (60 Seconds) 215°C
LM555, LMSG5CN 1180 mwW Infrared (15 Seconds) R20°C
Operating Temperature Ranges See AN.450 "“Surlace Mounling Methods and Ther Effec; |
LMS55C 0"Cto -~ 70°C on Product Rehability” for other metnods of soldenng sur. !
LMEES ~55°C o + 125°C face moun! devices. |
Electrical Characteristics (Ta = 25°C,Vgg = +5V 1o + 15V, unless othewise spacified)
= _ Limits
Paramaeter Conditions LLM555 LM556C Units
Min Typ Max Min Typ Max
Supply Voltage 4.5 18 4.5 16 \
_'Supply Current Veg = 5V,Ry = o 3 5 3 6 mA
Voo = 15V, R = o 10 12 10 15 mA
(Low Stata) (Note 2)
Timing Error, Monostable
Initia! Accuracy 0.5 1 %
Drift with Temperature Ra = 1kio 100 k1, 30 50 ppm/°C
C = 0.1 uF, (Note 3)

Accuracy over Tomperature 1.5 15 %

Drift with Supply 0.05 0.1 %/V
Timing Error, Astable

Initial Accuracy 1.6 2.25 %

Drift with Tomperature Ra. Rpg = 1k o 100 kN, 80 150 ppm/*C

C = 0.1 uF, (Note J)
i Accuracy over Temperature 2.5 3.0 %

Drift with Supply 0.15 0.30 % [V
Threshald Voltage 0.667 0.667 x Ve
Trigger Voltage Veg = 15V 4.8 5 5.2 5 A

Ve = 5V 1.45 1.67 1.8 1.67 v
Trigger Curront 0.01 0.5 0.5 0.9 nA
Resel Voltage 0.4 0.5 1 0.4 0.5 1 v
Reset Currant 0.1 0.4 0.1 0.4 mA
Thrashold Current {Note 4) o1 0.25 0.1 0.25 wA
Control Voltage Leve! Voo = 16V 9.6 10 104 9 10 1 \%
Vpoe = 5V 2.9 3.33 3.0 2.6 3.33 4 v
Pin 7 {.sakage Output High A 100 1 100 nA
Pin 7 Sat (Note 5)
Output Low Voe = 15V. 1y = 16 mA 150 180 myv
Qutput Low Vo = 4.5V, Iz = 4.6 mA 70 100 80 | enn my
S
4.209
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Electricai Characteristics 71, = 25:C. Voo = ~ 5V + 15V, (unless othewise specifiad) (Continued)

B Limits T ’
Parameter Conditions ' "A555 I « Uniy
M | vyp | Max | Min | Typ | Max |
Output Voltage Drop (Low) Voo = 15V
Isini = 10 mA 0.1 0.15 0.1 0.25 \
Isink = 50 mA 0.4 0.5 0.4 0.75 |
Isink = 100 mA 2 2.2 2 2.5 i R
Isink = 200 mA 2.5 25 | N
VCC = 8V |
Ising = 8 mA 0.1 0.25 N
Ising ™ 5 mA 025 | 035 :
Output Voltage Drop (High) Isounce = 200 MA, Voo = 15V 125 12.5 \
Ispunce = 100 mA Vog = 15V 13 13.3 12.75 133 \
Voe = 5V 3 3.3 2.75 3.3 v
Rise Time of Qutput 100 100 ne
Fall Time of Output 100 100 ne

Note 1 For operaling At slevaiay tempersiures the device must be deraled sbove 25°C baned on a -+ 150°C maximum junction temperature and a tharma
renislance of 184°c/w (T0-5), 1068°c/w (DIP) and 170°c/w (50-8} junction 10 amtrent.

Mote 2 Supply cutteant when didput high typically 1 mA lees &t Voo = BV,

Note 3: Tenisd st Vo = 5V and Vo = 15V

Note 4: Tive will datermine the maximutn valua of Ry «+ Ry for 15V opsration. The maximum (otal (R, ~+ Rp) 18 20 MN

Nota 8: No protection againg! axcessive pin 7 cyrrent is Y p! ¢ tha pach H ting will not be sxceedad
Note 8: Refer to RETSSE5X drawing of miltary LMB55H and LMSS5) versions tor apsciications.

Connection Diagrams

Metal Can Package

Dual-in-Line and Smal! Outline Packages

Vo . .
sND l rL.— Voo
(1) oiscuanoe
TMEGER et ] [55 oy -]y frmem D1SCHARGE
(1) Tunesuoro —!:7’ d
1 . []
conTROL ouTPLY -——% . e THREZHOLD
VOLYAGL ) @
nESEY 4 ___I—‘:l- A S . CONTROL
TLIN/IBS R RERLY voLYABE
Top V'GW TL/H 78517
Order Number LM5A5H or LM555CH Top View

) ber HOBC
See NS Package Number Order Numbar LMBESJ, LMBESG,
LMESSCOM or LMESSCN
See NS Package Number JOBA, MOBA or NOBE




National Semiconductor

LM567/LM567C Tone Decoder

General Description

The LM567 and LM567C are genaral purpose tone decod-
ors dosignad to provide a saturatad transistor switch to
ground when an inpul signa! is prasont within the passband.
‘The circull consists of an | and Q dalector driven by a volt-
age controlled oscillator which detormines the center fre-
aquancy of the decoder. Extarnal components aro used to
indapendently set center frequency, bandwidth and output
doloy.

Features

m 20 to t fracquoncy range with an oxtarnal resistor

®» Logic compatible output with 100 mA current sinking
capability

Bandwidth adjustable from 0 to 14%

High rejection of out of band signals and noise
Immunity to false signais

Highty stable center frequency

Centear fraquoncy adjustable from 0.01 Hz to 500 kHz

Applications

Touch tone decoding

Precision oscillator

Froquancy monitoring and control
Wida boand FSK damodulation
Ultrasonic contrala

Carriar current remote controls
Communications paging decoders

Connection Diagrams

Metal Can Package
gurIryy

0

outryT
FILTER OLL
Loor TIMING
FILTER CAPACITOR

TIMING
RESISTOR

TL/H/6975-1

Tap View

Order rmumber LM567H or LM567CH
Sne NG Package Number H08C

Dual-In-Line and Small Outline Packages

'
0:::.,;2': e QU TPUT
SPRALI
atrtcran
Leor 2 !
FILTER r_. one
weuT = e 5 riwg
y otTre e T CAPACITOR
N 5 UMING
. e
V! e RESISTOR

TLIHIB076 -2
Top View
Order Numbar LMGG7CM
See NS Package Number MOBA
Ordar Number LM&67CN
See NS Package Number NOBE
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Soldering Information
Dual-in-Line Package

Supply Voltage Pin

Power Dissipation (Note 1)
Ve

Vs

Va

Storage Temperature Rango

Operating Temperature Range
LMEG7TH
LM567CH, LM567CM, |LM567CN

Office/Distributors for availabllity and specifications.

Y

1100 mW

15v

-10V

V44 05V
—-65"Cto + 150°C

~55"C 1o +125°C
0°Cto +70°C

Soldering (10 sec.)

Small Qutline Package
Vapor Phase (60 sec.)

Infrared (15 soc.

)

260 ¢

215°¢
220

See AN-450 "“Surface Mounling Methods and Their Effpe
on Produc! Reliability” for other meathods of soldaring s
face moun! devices,

Electrical Characteristics Ac Test Girout, Tp = 26°C. v+ = BV

nmbuant

MNote 2: Relor to RETS567X drawing tor spocifications of military LM5G7H version

4-134

Parameters Conditions LLM567 LM567C/LM567CM Units
Min Typ Max| Min Typ Max
ply Voltage Rango 475 50 |80 475 5.0 9.0 v
Power Supply Current Ry = 20k
Quioscent 6 8 7 10 mA
Power Supply Current Ry = 20k
Activaled 11 13 12 15 mA
Inputl Resistance 18 20 15 20 kSt
Smaliest Detoclable Input Voltage I, = 100mA, fj = 1, 20 25 20 25 mvrms
Largest No Oulput Input Vollage Ic = 100mA, 1 = {, 10 15 10 15 mvrms
Largest Simultaneous Outband Signal to 8 6 B
Inband Signal Ratio
Minimum Input Signal to Wideband Bp = 140 kHz
) y -6 E) oB
Noise Ratio
Largest Detoction Bandwidth 12 14 16 10 14 18 | % ofl¢
Largest Detacllon Bandwidih Skaw 1 2 2 3 e ot
targest Detection Bandwidth Variation with +0.1 £0.4 0 1'C
Tomparature —
L.argest Dotnction Bandwidth Variation with [ 4.75 — 6.75V 41 +2 41 +5 wuy
Supply Voltage v
Highest Ganter Fraquency 100 500 100 500 _kHz
Center Frequency Stability (4.75-5.75V) 0<Ta <70 35 + 60 35 +60 ppm/*C
~85 < Tp < +125 35 & 140 35 & 140 ppm/°C
Center Frequency Shift with Supply Voltage | 4,75V ~ 6.75V 0.5 1.0 0.4 2.0 % IV
4.75V - 9V 2.0 2.0 KA
Fastast ON-OFF Cycling Rate /20 (/20 o
Output Leakage Current Vg = 15V 0.01 25 0.01 25 | uh
Output Saluration Voltage ej = 25mV, lg = 30 mA 0.2 0.4 0.2 0.4 \
6 = 25mV, g = 100 mA 0.6 1.0 0.6 1.0 .
Oulput Fall Time a0 30 ns__
Quiput Rise Titne 150 10 | Lo

Note 11 Tha mpdmum function tomperaturg of the LM56? and LM562G is 150°G Far oparating nt elovatard temperatures. davices in the TO % package munl be
dotated bannd on i tharmal rosigtance of 150"C/W, junction to ambiont or 45°C/W. junotion to cana ot the DIP thp dovice must be deraled basord on g therma!
ragistanen ol 110°G/W, Junction 1o ambiont For the Small Qulling packago, the dovics must be deratad Lasod on o thormal rogimlance of 160°G/W, junciion k



LM567/LMS67C

Typical Applications (Continued)

Osciliator v:!th Quadrature Output

my > 10000

T

"~ —
- -

Caonnoct Pin 3 10 2 BY 10 Irver! Quimn

TL/H/6975-0

Oscillator with Double Frequency Output

T

4
worednmes

%4

TL/H/GTS .

Precision Osclilator Drive 100 mA Loads

4

?

(L1}

Ry

vio
TERMINAL
(+8%)
.k
"TT"
= - TL/H/NA?S .1
AL Test Circuit Applications Information
By The center frequency of tha tone decodor is oqunl 1o the
tree running frogquency of the VCO. This is givon by
i 1 & —memmoee
Ll €1 ° 7 LIRGy
R - 24K 0033 The bandwidth of the filler may te found from the approxi-
l mation
— [Vi
. 1 3 5 8W = tQ70 1_;6; in % of {,,
Where:
' ! 1 1 V; = input voltagae (volts rms), Vj = 200 mv
! ' pf Cgz = Capaollanee at Pin 2 (uF)
02] 005 .01 E
T siGRAL eV
B % et
TLIHIGRIG-0
Low 100 kM & BY
*Note: Adjustfor 1 = 100 kHz
4.198
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Jlanta Lléctrica.

| CONTROL
SWEEPING VIRING
MUFEELER ELBOW
EXHAUST
THIMBLE  UINE

FL E)_(rllBL E
/SEC ON

CONDENSATION
DRAIN PLUG

LEVEL

CONCRETE
VIBRATION BASE .

ISOLATORS

29



Yisea Joteviov del Jlavel de Control,

TB1
7 B+ (DC POWER)
6 RMT (REMOTE START)
5 GND (GROUND)
) ALM (COMMON ALARM)

CONTROL

i)

S\

PANEL BOX TB1 MONITOR

-~
)
h

@ N ¢ s WA -

a4 A =l o
a DN =0 Q

ENGINE
CONTROL

-
N U

AN

FAULT 2-INPUT | NON.TIMED
FAULT 2 - OUTPUT SHUTDOWN
FAULT 1-INPUT | TimeD
FAULT 1 - OUTPUT | SHUTDOWN
LAMP TEST/RESET

OVERCRANK

OVERSPEED

HIGH ENGINE TEMPERATURE

LOW ONL. PRESSURE

PRE-HIGH ENGINE TEMPERATURE
PRE-LC . OIL PRESSURE

SWITCH OFF

LOW ENGINE TEMPERATURE

LOW FUEL - INPUT

LOW FUEL - OUTPUT

SHUTDy

GROUND STUD
(USE GROUND ™~
STUD OR A11-TB1.5
FOR CONTROL
GROUND WIRES)

{
A13 A14

) INTERFACE
RELAY
MODULES

0

B2 U
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FUEL SYSTEM

With the genset operating, inspect the fuel supply
lines, filters and fittings for leaks. Check any flexible
sections for cuts, cracks and abrasions and make
sure they are not rubbing against anything that
could cause breakage.

that can result In severe personal Injury or
death If ignited by a spark. If any leaks are de-
tected, have them corrected Immediately.

DC ELECTRICAL SYSTEM

With the generator set off, check the terminals on
the battery for clean and tight connections. Loose or
corroded connections create resistance that can
hinder starting. Clean and reconnect the battery ca-
bles if loose. Always connect the negative battery
cable last.

[AWARNING] Ignition of explosive gases can
cause explosion and fire, resulting in severe
personal injury or death. Do not smoke while
servicing the batterles.

COOLING SYSTEM

When the engine s first started, remove the radiator
pressure cap T the >

trapped air is expelled from the system, the coolant
level will drop and additional coolant must be

added. Replace the pressure cap when the coolant
level is stable.

MECHANICAL ADJUSTMENTS

With the generator stopped, check for loose belts
and fitings, leaking gaskets and hoses, or any
signs of mechanical damage. If any problems are
found, have them corrected immediately.

With the set running, listen for any unusual noises
that can indicate mechanical problems. Check the
oil pressure frequently. Refer to Operator's or Sery-
ice Manual for required adjustments.

PHASE SELECTOR
SWITCH

FREQUENCY METER l

EXCITATION
FIELD i
BREAKER OlL PRESSURE GAUGE
UPPER AND
LOWER SCALE RUN-STOP-REMOTE
VOLTAGE INDICATOR LAMPS SWITCH RESET. LAMP TEST,
AC VOLTMETER ADJUST PANEL LAMP PANEL LAMP SWITCH
N\ f)
\ J INDICATOR
‘ , / LAMPS
AC AMMETER L N
COOLANT
e TEMPERATURE
GAUGE

DC VOLTMETER

r/’

—— FREQUENCY ADJUST

RUNNING TIME
METER

S~ EMERGENCY STOP
PUSHBUTTON

l .
WATTMETER  oThER /
OPTIONAL

METERS OIL TEMP

GAUGE

TACHOMETER

£5-1800-1

CONTROL PANEL WITH OPTIONS
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