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Familias Logicas

Las Familias Logicas son tecnologias que permiten implementar las
funciones tanto Iégicas como matematicas en el sistema binario.

CLASIFICACION:
Dependiendo de la tecnologia empleada:

BIPOLAR Logica TTL (Transistor-Transistor Logic).
Logica ECL (Emitter-Coupled Logic).
CML (Current Mode Logic)

MOS Logica CMOS (Complemmentary Metal-Oxide
Semiconductor).
LVDS (Low Voltage Differential Signaling)

BIPOLAR-MOS Logica BiCMOS.

OTRAS Logica GaAs (Galio-Arsénico), etc..
Logica eléctrica (relays, llaves, etc.).
Logica neumatica.
Logica optica....ETC...

NOTA: Aqui se trataran los primeros 3 grupos.
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Familias Logicas FAMILIA LOGICA IDEAL

Velocidad de respuesta infinita (retardos nulos)

A
[

Consumo de energia nulo

v

A o—DB

-

—t
v

1\ n
Vcc : : .
Esto requiere que el dispositivo no consuma
[ = Ol corriente de la fuente de alimentacion.
mA Ademas impone otra condicion y es que

B si hay una carga conectada a la salida del
o— mismo la misma debe ser infinita para no
“pedirle” corriente al circuito.
ov
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Familias Logicas FAMILIA LOGICA IDEAL

Inmunidad al ruido del 50% de la tensidn de alimentacion

A VB
Vcc
A o—B
Vcc/2
. ~ VA
Mientras la senal de entrada no 0 ,
supere los Vcc/2 Volts el inversor sigue 0 Ve
reconociendo el "0” a su entrada. \ R
<

Lo mismo sucede para el "1”. De esta
manera se tiene un “Margen de ruido”
de Vcc/2 6 50% para cada nivel logico.
Es el margen maximo que se puede
obtener.

NOTA: Aqui no se considera el concepto
de Schmitt Trigger que se planteara luego.
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Familias Logicas FAMILIA LOGICA IDEAL

Capacidad de carga infinita: La tensidn de salida no varia con
la carga.
A B Z0=0
+
Z =C, R ﬂﬂl::> @ Z =C, R
oV oV oV

Impedancia de entrada infinita: La impedancia de entrada al ser
infinita no consume corriente de

A B la fuente a la cual esté conectada.
o_

F

oV Zin = 00
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Familias Logicas

EVOLUCION DE LAS TECNOLOGIAS DE SEMICONDUCTORES DIGITALES

ECL
I ABT_FCT

AC/ACT!

AHC/AHCT 1
HC:HCT A Bipolar
QALS &  cmos
CB CD4000, ® BicMOS

1
Little Logic
1

comenzando en crecimiento madura declina obsoleta
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Familias Ldgicas LOGICA DIODO (DL)

+V
A +V = \\1"
_V = \\OII
B C=A+8B
+VE“1" A C:A.B
_V = \\OII
B
-V - .
+V Esta logica no permite
cascadas de compuertas
ni puede resolver
A C negaciones.
S=(A+B)*B Necesita fuente partida
5 (+Vy-V)

Aqui cuando A = B ="0"
y C ="1" = La tension en
-V S = 0 Volts si las R son iguales.
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Familias Légicas LOGICA DIODO-TRANSISTOR (DTL)

C=A+8B

+V = \\1II
_V = \\OII

Inversor

-V

-V

Esta ldgica permite realizar negaciones = implementa cualquier funcion.
Como hay ganancia de tension permite cascada de compuertas.
Problemas serios por tener un margen de ruido pequeno y retardos
elevados. Ademas requiere fuente partida.

PROXIMO PASO < LOGICA TRANSISTOR-TRANSISTOR (TTL)
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Familias Logicas FAMILIA TTL

Logica TTL

Evolucion
serie 74, serie 74L, serie 74S (Schottky),
serie 74LS (Schottky de bajo consumo),

serie T4ALS, 74F,
versiones de baja tension de alimentacion.
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Familias Logicas FAMILIA TTL
INVERSOR

4S8 ) \ie H

Ty modo nvesso

o No Eac , CaE
Tba=Th +1c, 1 =Xi1b3 41\9121‘03
o 0 (0.02
‘Z) \Ni=L > \,551, deecta ~ 03IV e ‘h'b}o )
| p2a sxt.2 13
- \ICE1 SATURADO =5 |3 e con 11 clica.
\‘CEMT “ 0.2V,

-De.meu‘]a + Re alka & amn rehdo,

Re \g.,i:-o qran consomO .

Este tipo de configuracion permite:
>Trabajar con fuente simple (+5V).
>Consumir poca corriente a la entrada (alta impedancia de entrada).

>Problemas con retardos ya que Rc debe ser pequena y eso implica
gran consumo.
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Familias Logicas FAMILIA TTL

Funaen 4 diedo D ° | diodo evita que se sature
No=L » Ty=T3=8AT. T2 junto con T3 (T2 debe
2 Neey=Vea=po200  estar cortado cuando en ViH.
»\be 20.25V Con la inclusion de D, se nece-
saTuRabe .\ sitarian 0,6V adicionales para
' hacer conducir a T2.

45\
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Familias Logicas FAMILIA TTL
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Familias Logicas FAMILIA TTL

I +5V +5v
I ¥ ¥, T
~ A Si se unen salidas TTL y por
. 4 R4 5 R4 ) )
VE.C.4 i § : ejemplo la salida de la
¢ 5 —H : Tl compuerta A esta en Hy la
p— —- de B en L, circularia una I
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Familias Logicas FAMILIA TTL

Zona de trabajo
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Familias Logicas FAMILIA TTL

Efecto de incrementar la carga a una compuerta

La tensidn en nivel L de la salida ira creciendo a medida que aumenta la
corriente de carga. Lo contrario pasa en el nivel H.
El resultado es una degradacion del margen de ruido.

VoCWV2

-
-
viEgwv]
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Familias Logicas

Tollmdx . 400uA4
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loffnorm 40uAd .
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FAMILIA TTL

1L, = 4,6mA
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Familias Logicas FAMILIA TTL

Margen de ruido en nivel alto y bajo

Salida de compuerta 1 Entrada de compuerta 2

VolCVl VizZCcvl
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Familias Logicas FAMILIA TTL

Logica de tercer estado (tri-state)

TRI-STARTE ENABLE 0"

{
} Modo NoRMAL
} TZ

} } como NAND

I‘ -.F". : j l s T3 TR\ rATE
e Y (g Taeertas)

e 1" H :or‘l‘a%z

+
v"v"--—'ll'"—O‘;ﬂ

.
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_ ve ENALGLE = i )

VECe

Su funcion es de gran utilidad en los circuitos de interconexion entre
un microprocesador con periféricos ya que estos ultimos deben compartir

el mismo bus de datos del micro y sélo uno debe estar activo en un dado
momento.
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Familias Logicas FAMILIA TTL

Tecnologia TTL basada en el empleo de transistores Schottky

qgm SCHOTTWY
' TRANS ISTOR

F'J &-HMY VCC

Mejora la velocidad de
respuesta al evitar la

saturacion profunda de
los transistores. vinz

Serie S
Sc\a‘&k& ' ‘,
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Familias Logicas FAMILIA TTL
Circuito de un inversor TTL serie 74 LS

5V Nz
Vce
1
Entrada Salida
A Y
2.4 V// v"-H M3 . )
, 0 argen de ruido en nivel alto
%
3
3

e
L

0.8 Vi
&— GND % } Margen de ruido en nivel bajo
5

0 GND
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Familias Logicas

Familia TTL serie 74LS
Caracteristicas
Generales

FAMILIA TTL

General Characteristics for Schottky TTL Logic (All Maximum Ratings)

Characteristic Symbol T4LSxxx Unit
Operating Voltage Range Vee 5+ 5% Vdc
Operating Temperature Range Ta Oto70 =C
Input Current 4 20
I nA
I —400
Output Drive loy -04 mA
Standard Output loL 8.0 mA
Isc —20t0o—100 mA
lon -15 mA
Buffer Output loL 24 mA
Isc —40t0 -225 mA
Speed/Power Characteristics for Schottky TTL Logic(1)
(All Typical Ratings)
Characteristic Symbol Typ Unit
Quiescent Supply Current/Gate Iz 04 mA
Power/Gate (Quiescent) Pe 20 mW
Fropagation Delay tp 9.0 ns
Speed Power Product — 18 pJ
Clock Frequency (D-F/F) fmax 33 MHz
Clock Frequency (Counter) frnax 40 MHz

NOTES: 1. Specifications are shown for the following conditions:

a) Vee = 5.0 Vde (AC),
b) Ta = 25°C,
c) G = 15 pF.
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Familias Logicas

FAMILIA TTL

20

- -
o e W] (2

tpp. PROPAGATION DELAY (ns)

e

VCC =5V
T = 25°C
LS00
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Cr, LOAD CAPACITANCE (pF)
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Familias Logicas
SN74LS00

Familia TTL serie 74LS

Quad 2-Input NAND Gate

® ESD = 3500 Volts

FAMILIA TTL

ON Semiconductor

Formerly a Dnwsion of Motorola
http://fonsemi.com

LOW
POWER
SCHOTTKY

1 4] Is] [e]
GND
GUARANTEED OPERATING RANGES ,
Symbol Parameter Min Typ Max Unit b
Ve Supply Voltage 475 50 525 A
Ta OpTerating f?mbi;m 0 25 70 °C PLASTIC
emperature Range N SUEFIX
loH Output Current — High -04 mA CASE 646
loL Output Current — Low 80 mA
AC CHARACTERISTICS (T, = 25°C)
Limits

Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn—Off Delay, Input to Qutput 9.0 15 ns Ve =50V
tpyL Turn—Cn Delay, Input to Output 10 15 ns CL=15pF
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Familias Logicas  |Familia TTL serie 74LS FAMILIA TTL

SN74LS74A

Dual D-Type Positive
Edge-Triggered Flip-Flop

AC CHARACTERISTICS (T, = 25°C, Ve = 5.0 V)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
fhaax Maximum Clock Frequency 25 33 MHz Figure 1 v .
:i';IHL Clock, Clear, Set to Output ;2 ji :z Figure 1 C{iC: 15 pF
AC SETUP REQUIREMENTS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tw(H) Clock 25 ns Figure 1
tw (L) Clear, Set 25 ns Figure 2
N Data Setup Time — E{gﬁ:} 20 ns Figure 1 Vee =50V
20 ns
th Hold Time 2.0 ns Figure 1
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Familias Logicas  |Familia TTL serie 74LS FAMILIA TTL

CONTADORES BCD Y BINARIO SN74LS161A SN74LS163A

AC CHARACTERISTICS (T, = 25°C)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Thax Maximum Clock Frequency 25 32 MHz
tPLH Propagation Delay 20 35 ns
tPHL Clock to TC 18 35
tPLH Propagation Delay 13 24 Voo =50V
touL Clock to Q 18 27 ns CL=15pF
tPLH Propagation Delay 9.0 14
teaL CETto TC 9.0 14 s
tpHL MR orSRtoQ 20 28 ns
AC SETUP REQUIREMENTS (Ta = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
twCP Clock Pulse Width Low 25 ns
tyw MR or SR Pulse Width 20 ns
ts Setup Time, other* 20 ns
ts Setup Time PE or SR 25 ns Voo =50V
th Hold Time, data 3 ns
th Hold Time, other 0 ns
trec Recovery Time MR to CP 15 ns

*CEF, CET, or DATA
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Familias Logicas FAMILIA TTL

MAS RaPDO BWE LS . A
MAYOR MNoise o § oo g”‘“ |

'Y

Vinl _:H_‘ ) i,
NAND de 2 entradas ALS % : .
—— = I.J'.'m Tj—’lﬂ | _Vou
Dz r‘% | I}! J\J‘TL P Tom
& J__T_ ==

o 15

MAS RAPDO

NAND de 2 entradas FAST
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Familias Logicas

Tabla de comparacion entre subfamilias TTL

TTL Family Comparisons

General Characteristics for Schottky TTL Logic

FAMILIA TTL

[ALL MAXIMUM RATINGS) LS ALS FAST i
Charsciarlntlie Symbral EdLSwnw TALSwns AL Ly TAALS exx fdFaan T4Fmmx Unlta
Operating Voltage Range | VOO 52 10% £E=5% L= W% L= 10% Sz6% Sz 1% 7258% Ve
Opearating Temperslure )
Manga Ta, - 5510 175 O 70 5% o 125 0l TR One 70 $5 10 V75 Qa0 c
hig 20 (20 0 0 L0 ) 0 20 3 A
mput Currant L1
i - 400 [-400 - 100 - 1090 (- 100, ~ 600 - €00
Cunput Divve Tolll -0d m =04 -4 ﬁn =10 = 1.0 J . mA
Standprd Ouliput o d ) m 40 BQ m . 1 m mh
g 1010 =100} =010 - 10| <2510 =150| - 2510 =150 -2510 - 150 -&Qte -150 | -GDio =150 | mA
101 -12 -15 - 12 -1% - 15 -12 15 - mA
Bulfar Chulput oL 17 i 17 M 74 a8 . [ ks
Izc -0 -2715] -4010 -225] -5010 -275| ~%C10 - 225 -S040 = 225| W00 -225) - 10010 =215 | mA
Buller Line Driving
Capatnbly:
Mmimamn By into 25V 118 Ba 128 B 84 43 - 12 i1
hMenimiym: Ry into 50V 3a 8% el 183 189 % 7 L]
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Familias Logicas FAMILIA TTL

Tabla de comparacion entre subfamilias TTL

Speed/Power Characteristics for Schottky TTL Logicl1!

[ALL TYPICAL RATINGS]

Cheracterlstic Symbol T FAST |  Unls
Qulescent Supply Current'Gate ' 04 o2 '1 1.1 mA
Power/Gate [Quiescent) PG _ my{
Propagstion Delay ol o m m m ns
Spoaed Power Producy —_ 18 5.0 19.2 pJ
Clock Frequency (D-F:F) {max @ . I ::} E— MHz
Clock Frequency {Counter) P 40 45 | 125 R H

La serie FAST (74F)es la subfamilia mas rapida TTL pero también de
mas consumo.

Le sigue la ALS (74ALS) y luego por ultimo la LS (74LS).

La mas popular y econdmica que todavia sigue consiguiéndose con
facilidad a precio bajo es la LS.
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Familias Logicas FAMILIA CMOS

Logica CMOS

Evolucion:
Serie 4000, serie 4000UB-4000B,
Serie 74C, serie 74HC-74HCT, serie 74AC-74ACT,
Serie 74AHC-74AHCT, etc..
Versiones de baja tension de alimentacion.
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Familias Logicas FAMILIA CMOS

Logica CMOS

Serie 4000

Es la mas antigua de CMOS.

Sus mayores ventajas son:

Extremado bajo consumo.

Alta inmunidad al ruido.

Alto Fan-out.

Rango de tensiones de alimentacion amplio (3 V a 18V).
Principal desventaja: Velocidad.

En la actualidad viene en dos versiones: 4xxxUB y 4xxxB.

La primera, UB (unbuffered) es mas rapida pero con poca
capacidad de corriente de salida.

La segunda, B (buffered) es mas lenta pero tiene mayor
corriente para alimentar cargas TTL ya que posee un driver a
la salida (generalmente un inversor) con lo cual hay que negar
dos veces y eso hace mas lento al circuito.
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Familias Logicas FAMILIA CMOS

Circuito de un inversor CMOS ;n\;ersor CmOS
\".DD
: / <10
Iﬂ\fe,r's.or CMOS Lrave P
Ne
\It H £ =¥ ;Ll
LiaweE N U
Nes
fNo
et 254 — B | =-4
g ms:?%‘?fﬁ.., Nmos SAT
_L,' 2 \ Pre U4
15 NMos SAT
et 77T 7T Py ST NMES L
| { | Pecs SAT
W
:B‘__E) E ey TGSt pmosun
P T e _W
: 1 4 l 4 S Vt'
1 - ps {4 15 2 25
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Familias Logicas

Circuito de un inversor CMOS

Entrada

vV

dd

S]
Gl |

H= PMOS

—

Salida

NMOS

Respuesta idealizada

V(salida)

vdd
VoH

VoL -
Vss Vi1

A % Salida en nivel logico alto

¢

FAMILIA CMOS

<:| Zona de transicion de

hivel alto a bajo

Salida en nivel logico bajo

» V(entrada)
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Familias Logicas

16

—_— =t
% R =

s Y
o O

Vout » OUTPUT VOLTAGE (Vdc)

Vpp =15 Vdc T, = +25°C
Unused input |
connected to =
Vss. <
10 Vde a Oneinputonly| £
N b Both inputs %
%
6.0 &
b|}a S
5.0 Vdc| N 6.0 =
-y /| \15 Vde o
L b | 40 A
b ) \10vde | =
HAA A 2.0
AN
0 20 40 60 80 10 12 14 16

Vi, INPUT VOLTAGE (Vdc)

FAMILIA CMOS

FUNCION DE
TRANSFERENCIA
REAL DE HOJAS DE
DATOS DE ALGUNAS
COMPUERTAS CMOS
SERIE 4000 para 3
niveles de tension de
alimentacion Vdd:
5,10y 15V y con
temperatura ambiente
estable en 25°C.

Qué funciones logicas
puede representar este
tipo de respuesta ...??
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Familias Logicas
Margen de ruido en CMOS

Vaaiida V. trada
500Vp—y------------—--—-—-—~-
4,95V —— VO,

Rango de tension
de salida para “1” -
Viy
..‘—
Vi,
Rango de tension
de salida para “0” *
0,05V ——VO,
1Y A

FAMILIA CMOS

Zona de interpretacion
segura de nivel logico “1”

350V

Zona indeterminada

1,50V

Zona de interpretacion
segura de nivel logico “0”

VBB
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Familias Logicas FAMILIA CMOS
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Familias Logicas FAMILIA CMOS
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Familias Logicas FAMILIA CMOS

Trnversor CMOS
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Familias Logicas FAMILIA CMOS

Margenes de ruido en CMOS standard para 5 volts de alimentacion

Salida de una compuerta Entrada de otra compuerta

Vol VD VinCVl
A A
,|: 4 ir’l:n} E‘ij .-.-|..+----a--.--.1-.-.-.-.1;-...-.1..”--_-----...4...-::::-::::::::::::::::::::; E ale
4,95 d-crecereessvsrsnsnggursnsnrarsnsasrrsssianass
| | 4sSN NHMH
,,,,, T s ol S S

- 3.00 {timico)

- 2.2% (tiplco) |

- 1.50

0.05 ¢ t g

----------------------------------------------------------

0.00
{tiplco> 0.00
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Familias Logicas FAMILIA CMOS

Estructuras simples de compuertas CMOS (caso NAND)

NAND 2 entradas | NAND Qeptrzdacs
N
vdd vdd
&
B H / <
ARIY -0 Y A e L‘I |
0|1
o 11 —
t 01 S . _{
140 [
|
JVssS B v Al
s S

‘ —
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Familias Logicas FAMILIA CMOS

Estructuras simples de compuertas CMOS (caso NOR vy tercer estado)
Tnversor TRI-STF

4radas
it Nad

l
2 | ﬁﬁma Vs

1 (A

~ ~0B0
-0=-0

0
0
| ©
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Familias Logicas

Compuertas CMOS campeias

Foncon 2 Y=D-( A+R4+c)

Ndd

"

T
=

FAMILIA CMOS

Ciertas funciones se pueden
implementar con un solo bloque
de retardos .

En TTL exigiria 3 niveles de
compuertas ...!111
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Familias Logicas FAMILIA CMOS

(:Omi?utr‘l'as CMOoS C-am?ltiﬂs

LOS PMOS 2\ ackvarie

foerzzn \a s2lida 2
UNO

......

. dz
cenla de diseron @4 \2 {wmm Fonglereentz
Lz - T~ Sipe sor

e loa PMoOS pan logar 12 F= 17,
.f.m. NMOS,

o+a J(vm.:an F ”“P[w'i""la cen
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Familias Logicas FAMILIA CMOS

Estructura Pass-gate (compuerta de paso)

COM?UQF"R da 'FESO C/'-"'LOS— — SWI\TCH CMmoS -

5

. | . c Aalv
N
© 0| °?
Vi :b_ Voot o - } ATRA ¢+
i CL
T T 1 0 BENOL o inversor
; = < 1 { |[Boen 1
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Familias Ldgicas

Funcionamiento
de compuerta
tipo pass-gate

o ——————

entnda & Oa i

e ———

Tr‘an'-:-.‘uc:;n da
NMmos . '}ﬂbail como 523,,;3_“;- per {,‘,m{.{’
‘Jﬂs =\ids Siempre.
Cuzado Voot ¢ Nad-Ngyy —> SATURA
Cumdo Veol >Vdd =Nty => CORTR

Pmos ‘l'fi'lg;lam -E-.tmk. de cerriente
Cuando Vout < [Vipl » saTURA

Coade Vot > \l gp = FUNC. LIWERL

FAMILIA CMOS

CIRCU\TD ESVIVALENTE

\dd oVin

Ndd

:

Trensicion do entnda R P ) B r\hn
NmMmos ‘.‘#ﬂ‘m')a. como {verte da carriente ‘ g.\' 3 -i_jj
Cuando Veuk > \VdQ -V, > SKTVRA ] I
Coando oot €NAd - Niy 5 Fuwc, LN, | _T
Pmos - -l~r:.\.-ain cornd scjuiaar per -]vm"f- ==CL
\Ia.e.:\lss s\empre < “I:

Coando Novt » |Nip| > saTURA
Coado Vok ¢ Ntp CORTR

Voot
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Familias Logicas FAMILIA CMOS

MUX basado en compuertas pass-gate

MULTIPLEXER 72:1

..
W »
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Familias Logicas FAMILIA CMOS

OR EXCLUS\VA O 8D (SN ELEEN I EEReEls Dado el muy bajo

consumo se tiene
la posibilidad de

Q‘)A e o “colgar”
compuertas
: =5 alimentadas

QI8 = A B\Y de otras.
I "o Esto permite

4 por ejemplo
4’ hacer una
' © Or-Exclusiva.

I:
i1

(0B o—

MAS SIMPLE MENOR RE TARDO BUE

P
VSAN DO . 1=R@B
) & b
]E% F{ )"

Totl 1 {4 Frs, costa =7
® < dre
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Familias Logicas FAMILIA CMOS

FLP-TFLOP TWPo D dispando par flaeo 3scendarie Implementacion de un FF
i g tipo “D” disparado por flanco
_[_’!r e & ascendente
i :
b - : - - [ Tiene una configuracion tipo
1 = T ne master-salye, es decir, dos
£ T F3 bloques identicos que se ,
- T activan con niveles de tension
T g diferentes de CLK.
P CLK =0
oo £ g _ censh o RS B,
i
, coess an &
Como se puede hacer uno i _ L awamA  poo

que sea sensible al otro o So—ee— 1
flanco..?? | |
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Familias Logicas FAMILIA CMOS

Dos posibilidades para .
lograr compuertas con &E-

tercer estado (tri-state) |

Inprut o

u
i —— il
Disable Ouﬁ—|4—|>yf’~ [1—- “

2 DSABLE = O - CoNdack
= DUARLE = | 2 OFF

Input O—= E%—OOutput
: N

Disable & l J‘{>D-+2~—
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. FAMILIA CMOS
Familias Logicas g ie Mc14001UB (unbuffered)

baja capacidad de corrente "

MC14001UB, MC14011UB

UB-Suffix Series
CMOS Gates

The UB Series logic gates are constructed with P and N channel
enhancement mode devices in a single monolithic structure
(Complementary MOS). Their primary use is where low power
dissipation and/or high noise immunity is desired. The UB set of
CMOS gates are inverting non—buffered functions.

® Supply Voltage Range = 3.0 Vdc to 18 Vdc

® Linear and Oscillator Applications

® (Capable of Driving Two Low—power TTL Loads or One Low—power
Schottky TTL Load Over the Rated Temperature Range

® Double Diode Protection on All Inputs

® Pin—for—Pin Replacements for Corresponding CD4000 Series UB
Suffix Devices
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Familias Logicas  serie MC14001UB (unbuffered) "MHA CMOS

Vv -55°C 25°C 125°C
DD
Characteristic Symbol | Vdc Min Max Min Typ (3 Max Min Max | Unit
Output Voltage ‘0" Level VoL 50 — 0.05 — 0 0.05 — 0.05 Vdc
Vin= Vppor0 10 — 0.05 — 0 0.05 — 0.05
15 — 0.05 — 0 0.05 — 0.05
Vip = DorVpp 17 Level Vo 50 495 — 495 50 — 4 95 — Vdc
10 9.95 — 9.95 10 — 9.95 —
15 14 95 — 14 95 15 — 14 95 —
Input Yoltage ‘0" Level VIL Vdc
(Vo = 4.5 Vdc) 50 — 1.0 — 225 1.0 — 1.0
(Vo= 9.0 Vdc) 10 — 20 — 450 20 — 20
(Vo= 13.5Vdc) 15 — 25 — 675 25 — 25
(Vo= 0.5 Vdc) “17 Level IIH 50 4.0 — 4.0 275 — 40 — Vdc
(Vo= 1.0 Vdc) 10 8.0 — 8.0 550 — 8.0 —
(Vo= 1.5Vdc) 15 12.5 — 12.5 8.25 — 12.5 —
Cutput Drive Current loH mAdc
(WoH = 2.5 Vdc) Source 5.0 -12 — -10 -1.7 — -07 —
(Vop = 4.6 Vdc) 50 -025 — -02 -0.36 — -0.14 —
(Vo = 9.5 Vdc) 10 - 0.62 — -05 -05 — -0.35 —
(Von = 13.5 Vdc) 15 -18 — -15 -35 — -11 —
(VoL = 0.4 Vdc) Sink oL 50 0.64 — 0.51 0.88 — 0.36 — mAdc
(VoL = 0.5 Vdc) 10 16 — 13 225 — 09 —
(VoL = 1.5 Vdc) 15 42 — 34 8.8 — 24 —
Input Current lin 15 — +0.1 — +0.00001 | £01 — +1.0 | pAdc
Input Capacitance Cin — — — — 50 7.5 — — pF
(Vin=10)
Cluiescent Current oo 50 — 0.25 — 0.0005 025 — 75 pAde
(Per Package) 10 — 05 — 0.0010 05 — 15
15 — 1.0 — 0.0015 1.0 — 30
Total Supply Current (4-)(3.) It 5.0 I = (0.3 pA/kHz) f + Ipp/N pAdc
(Dynamic plus Quiescent, 10 IT = (0.6 pA/kHZ) T+ Ipp/N
Per Gate C_ = 50 pF) 15 IT= (0.8 pA/kHz) f + Ipp/N
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Familias Logicas  serie MC14001UB (unbuffered) "MHA CMOS

MC14001UB, MC14011UB

SWITCHING CHARACTERISTICS (6) (C| = 50 pF, Ty = 25°C)

VoD
Characteristic Symbol Vde Min Typ (7 Max Unit

Output Rise Time TLH ns

ttTiH = (3.0 ns/pF) CL + 30 ns 50 — 180 360

trH = (1.5 ns/pF) C + 15 ns 10 _ 90 180

triy = (1.1 ns/pF) CL + 10 ns 15 _ 65 130
Output Fall Time TTHL ns

ttHL = (1.5 ns/pF) CL + 25 ns 50 — 100 200

tTHL = (0.75 ns/pF) CL + 125 ns 10 — 50 100

tryL = (0.55 ns/pF) C + 9.5 ns 15 — 40 80
Fropagation Delay Time tPLH, tPHL ns

tpLH, tpHL = (1.7 nsipF) O + 30 ns 50 — g0 180

tpLH, tpyL = (0.66 ns/pF) C + 22 ns 10 — 50 100

tpLH, tPHL = (0.50 neipF) C + 15 ns 15 — 40 80
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Familias Logicas

4 x NOR2
MC14001UB CIRCUIT SCHEMATIC

10

20

[n]]

O 8

EC

il

Bt
1

o9

o

]

O 12

L

B

L

FAMILIA CMOS

Serie MC14001UB (unbuffered)

12 NAND2

MC14011UB CIRCUIT SCHEMATIC
(1/4 of Device Shown)

14 Vpp

41’%—@3,4,1&11
1,6,8,13 0—

2,5912 o—-—‘%

TVss
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Familias Logicas  serie MC14001UB (buffered) ~ "MHA CMOS

MC14001B Series

B-Suffix Series CMOS Gates

MC14001B, MC14011B, MC14023B,
MC14025B, MC14071B, MC14073B,
MC14081B, MC14082B

The B Series logic gates are constructed with P and N channel
enhancement mode devices in a single monolithic structure
(Complementary MOS). Their primary use is where low power
dissipation and/or high noise immunity is desired.
® Supply Voltage Range = 3.0 Vdc to 18 Vdc
® All Outputs Buffered
® (Capable of Driving Two Low—power TTL Loads or One Low—power

Schottky TTL Load Over the Rated Temperature Range.

® Double Diode Protection on All Inputs Except: Triple Diode
Protection on MC14011B and MC14081B

® Pin—for—Pin Replacements for Corresponding CD4000 Series B
Suffix Devices
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Familias Logicas  serie MC14001B (buffered) ' HA CMOS

-565°C 25°C 125°C
Vbp
Characteristic Symbol | Vdc Min Max Min Typ (3 Max Min Max Unit
Output Voltage ‘0" Level VoL 50 — 0.05 — 0 0.05 — 0.05 Vdc
Vin= Vppor0O 10 — 0.05 — 0 0.05 — 0.05
15 — 0.05 — 0 0.05 — 0.05
17 Level VioH 50 495 — 4 95 50 — 495 — Wdc
Vin = 0oarVpp 10 9.95 — 0.95 10 — 9.95 —
15 14.95 — 14.95 15 — 14.95 —

Input Voltage ‘0" Level VL Vdc
(Vo=4.50r0.5 Vdc) 5.0 — 1.5 — 225 1.5 — 1.5
(Vo=9.00r1.0 Vdc) 10 — 3.0 — 4.50 3.0 — 3.0
(Vo =13.50r 1.5 Vdc) 15 — 40 — 65.75 40 — 40

1" Level ViH Vdc
(Vo=050r4.5Vdc) 5.0 35 — 3.5 275 — 35 —
(WVo=1.00r9.0Vdc) 10 7.0 — 70 550 — 7.0 —
(Vo =150r13.5 Vdc) 15 1 — 11 825 — 11 —

Output Drive Current loH mAdc

(VoH = 2.5 Vdc) Source 50 -30 — -24 -42 — -1.7 —
(VpoH = 4.6 Vdc) 50 —-0.64 — -0.51 - 0288 — -02386 —
(VpoH = 9.5 Vdc) 10 -16 — -1.3 - 225 — -09 —
(Vop = 13.5 Vdc) 15 -42 — -34 -8.8 — —-24 —
(VoL = 0.4 Vdc) Sink loL 5.0 0.64 — 0.51 0.88 — 0.36 — mAdc
(VgL = 0.5 Vdc) 10 1.6 — 1.3 225 — 0.9 —
(VoL = 1.5 Vdc) 15 42 — 34 88 — 24 —

Input Current lin 15 — +0.1 — +0.00001 +0.1 — +1.0 pAdc

Input Capacitance Cin — — — — 50 7.5 — — pF
(Vin=10)

Quiescent Current oD 50 — 0.25 — 0.0005 025 — 75 pAdc
(Per Package) 10 — 05 — 0.0010 05 — 15

15 — 1.0 — 0.0015 1.0 — 30

Total Supply Current {4-)(5) It 5.0 I+ = (0.3 pAlkHz) f + Ipp/N pAdc
(Dynamic plus Quiescent, 10 It = (0.6 pAkHz) f + Ipp/N
Fer Gate, C = 50 pF) 15 IT=(0.9 pA/kHz) f+ Ipp/N
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Familias Logicas  serie MC14001UB (buffered) ~ M1HA CMOS

MC14001B Series

B-SERIES GATE SWITCHING TIMES

SWITCHING CHARACTERISTICS () (C| =50 pF, Ty = 25°C)

VoD
Characteristic Symbol Vde Min Typ (7) Max Unit
Cutput Rise Time, All B-Series Gales iTLH ns
tTLH = (1.35 ns/pF) CL + 33 ns 5.0 — 100 200
tTiH = (0.60 ns/pF) CL + 20 ns 10 — 50 100
triy = (040 ns/PF) Cp + 20 ns 15 — 40 80
Cutput Fall Time, All B—Series Gates THL ns
tTHL = (1.35 ns/pF) CL + 33 ns 5.0 — 100 200
tTHL = (0.60 ns/pF) CL + 20 ns 10 — 50 100
tryL = (0.40 ns/pF) C + 20 ns 15 — 40 80
Fropagation Delay Time tPLHs tPHL ns
MC14001B, MC14011B only
tpLH, teHL = (0.90 ns/pF) C + 80 ns 50 — 125 250
tpi 1, tpHL = (0.36 ns/pF) C + 32 ns 10 — 50 100
tpLH, tpyL = (0.26 ns/pF) C + 27 ns 15 — 40 g0
All Other 2, 3, and 4 Input Gates
tpLH, teyL = (0.90 ns/pF) CL + 115 ns 50 — 160 300
tpr 1y e = (0.36 ns/pF) C + 47 ns 10 — 65 130
tpLH, teHL = (0.26 ns/pF) C + 37 ns 15 — 50 100
B—Input Gates (MC 140688, MC14078B)
tpLH, tPHL = (090 ns/pF) C + 155 ns 50 — 200 350
tpi 1, tpHL = (0.36 ns/pF) C + 62 ns 10 — a0 150
tpLH, tpyL = (0.26 ns/pF) C + 47 ns 15 — 60 110
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Familias Logicas  serie MC14001UB (buffered) ~ M1HA CMOS

MC14001B, MC14071B MC14025B
One of Four Gates Shown One of Three Gates Shown

Voo

Vpp
D
b §'| OR3 6 NOR3

1,6,8,130—¢—— T W
259120—ﬁﬂ%§{%{%@ 2,4,120—?H
| | 3,4,10,11 | | ‘
e e A e e
Vss T Vss i Ej{jj—cg,ﬁ,w

Voo |
*Inverter omitted in MC14001B
B 5,’13@{
OR2 6 NOR2

*Inverter omitted in MC14025B

IR

*HLE
H UL
=

=
w
L)
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Familias Logicas  serie MC14001UB (buffered) ~ M1HA CMOS

MC14023B, MC14073B MC14011B, MC14081B
One of Three Gates Shown One of Four Gates Shown
Voo 14 ¢ Vpp

T

il

e

AND3 6 NAND3 —H jJ J‘ 3
iﬁ{j{j—ﬂj—o 3,4,10,11

MT Voo 2,59120 :]
- D_‘,_‘El_'

—l - | 1.6,813 2

|D |r —i *Inverter omitted in MC14011B

| |

J | | :+—0 9,6, 10 i

| | j | AND2 o0 NAND?2

1 sl U

L

N N —

;

24,120

1,3, No—

= =
=T ¥ ap—

8,513

u'?.._UT_T_THi ~H LI

7 S Vsg
5 *Inverter omitted in MC14023B
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Familias Logicas FAMILIA CMOS

MC14016B

Quad Analog Switch/
Quad Multiplexer

The MC14016B quad bilateral switch is constructed with MOS
P—channel and N—channel enhancement mode devices in a single
monolithic structure. Each MC14016B consists of four independent
switches capable of controlling either digital or analog signals. The

LOGIC DIAGRAM
(1/4 OF DEVICE SHOWN)

quad bilateral switch is used in signal gating, chopper., modulator, out
demodulator and CMOS logic implementation. CDNTRDLAD-:-[—c{> yal
® Diode Protection on All Inputs
® Supply Voltage Range = 3.0 Vdc to 18 Vdc LOGIC D'{:‘G R""t‘j R%TRICTIDNS IN
. . _ 55=Vin= VDD
® Linearized Transfer Characteristics Vs < Voy < Vpp
® Low Noise — 12 nV/\Cycle. £ = 1.0 kHz typical
L

Pin—for—Pin Replacements for CD4016B. CD4066B (Note improved

transfer characteristic design causes more parasitic coupling

capacitance than CD4016)

® For Lower Rgy. Use The HC4016 High—Speed CMOS Device or
The MC14066B

® This Device Has Inputs and Outputs Which Do Not Have ESD

Protection. Antistatic Precautions Must Be Taken.
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Familias Logicas FAMILIA CMOS

MC14007UB

H A
Dual Complementary Pair ——e —
Plus Inverter %—- B 2L TR S
1 B
The MC14007UB multi—purpose device consists of three —C J.t S
N—channel and three P—channel enhancement mode devices packaged C 3 =7
to provide access to each device. These versafile parts are useful in INPUT @ |> 0 1
inverter circuits, pulse—shapers, linear amplifiers, high input Voo _g Ff 4
impedance amplifiers, threshold detectors, transmission gating. and 14 C
functional gating. —J. t 1
® Diode Protection on All Inputs 1
® Supply Voltage Range = 3.0 Vdc to 18 Vdc INPUT | OUTPUT CONDITION INPUT @— > " o
® (Capable of Driving Two Low—power TTL Loads or One Low—power 1 A=C,B=0PEN
Schottky TTL Load Over the Rated Temperature Range 0 A=B,C=0PEN
® Pin—for-Pin Replacement for CD4007A or CD4007UB 70 Vg
Substrates of P—channel devices internally —

® This device has 2 outputs without ESD Protection. Anti—static

. be tak connected to Vpp; substrates of N—channel
precautions must be taken.

devices internally connected to Vgs.
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Familias Logicas FAMILIA CMOS

Logica CMOS

Serie 74XX

Es la mas nueva y actual de CMOS.

Sus mayores ventajas son:

Bajo consumo respecto a las versiones de TTL LPS (Low Power
Schottky).

Mayor inmunidad al ruido.

Rango de tensiones de alimentacion medio (3 V a 6 V).
Velocidad comparable a TTL LS (depende de las versiones).

En la actualidad tenemos varias versiones:

74HC y 74AC (compatibles con CMOS con rango reducido de
Vce).

74HCT y 74ACT (compatibles con TTL en 5 Volts)

Versiones de baja tension (74AHC, 74LCX, 74LVX, 74ALCX, etc.)

NOTA: Las denominaciones cambian dependiendo del fabricante.
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Familias Logicas

RD —j

SD —

CP —

T4AHC74/AHCT74

FAMILIA CMOS

So-a

C C
C _
C
[ i
C
—) DotH>o-a
>c - ©
>G 7.1 Function table
EO‘HDO* C Table 4:  Function table 1]
— Input Output
c nsSD ‘ nRD ‘ nCP nD nQ nQ NQp+1 NQn+1
L H X X L H
H L X X H L
L L X X H -
H H T L H
H H T H L

1]

H = HIGH voltage level;

L = LOW voltage level;

T = LOW-to-HIGH transition;

(n+1 = state after the next LOW-to-HIGH CP transition;
X =don't care.
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Familias Logicas T4AHCT4/AHCT74

Symbol Parameter Test conditions Max Unit
Tamp =25 °C 1
tpe, toiy propagation delay
nCP to nQ, nQ Vee =230V 1o 3.6V, see Figure 7
C_=15pF - 52 11.9 ns
C_ =50pF - 74 154 ns
Ve =45V 1o 5.5V, see Figure 7
C_.=15pF - a7 73 ns
C_=50pF - 52 93 ns
nSD, nRD to nQ, nQ Ve = 3.0V to 3.6 V; see Figure 8
C =15pF - 54 12.3 ns
Cp =50 pF - 7T 158 ns
Vee =45V 10 5.5V, see Figure 3
C_=15pF - a7 77 ns
C_ =50pF - 53 97 ns
frnax maximum clock pulse  Vee =30V 10 3.6V, see Figure 7
frequency CL=15pF 80 125 ] MHz
CL =50 pF 50 75 ) MHz Hay anchos
Vee =45V to 5.5 V- see Figure 7 minimos de
CL=15pF pulso que se
\4 C_ =50 pF deb t
@ T eben respetar
clock pulse HIGH or  C_ =50 pF; see Figure 7
LOW Vee=30V10 36V 6.0 - _ ns
Vee=45Vito58Y 50 - - ns
set or reset pulse Cp =50 pF; see Figure 8
LOW Vee=30V1036Y 6.0 ] ] ns
Vee=45Vio55Y 50 - - ns

’ ;) V4
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Familias Logicas TAAHCT74/AHCT74
Diagramas de tiempo: Salidas vs. reloj

T [T

th‘-ﬂ— —| tpy |.—

‘-ﬂ—tsu—h- - g —==
- gy ————————=

Y

CP input ZVM —f
" | /

GND

— t'-‘nf' E—

— -—tpy — = lpH
VoH
N output W
VoL
VoH
nQ output Vi
VoL

tPLH —= - tPHL —==
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Familias Logicas T4AAHC74/AHCT74 FAMILIA CMOS

v Diagramas de tiempo:
neR inpu “’“‘ Salidas vs. entradas
o L, asincronicas
Vi
nsD input _\\VM
GND

- Ty - - Ty —

NRD input \'\VM Z
GMND

— -=— tp g — [§=157]

VoK {
nQ output ? Vi

VoL

VoH

nQ output \VM

VoL mnad23
— - - fpy — - - tp Y
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Familias Logicas T4HC/HCT107 FAMILIA CMOS
} 74HC/HCT107

Dual JK flip-flop with reset;
negative-edge trigger

[P=(J-Q)+(K+Q)

C

ol el -

C C

Mo ——Po Do o
r|>°~;

Y

i

o>
_Eo—.}“

<l
|

FZ8318G.1

SiJ =R=> P= (J_'a) + (J +6) = (J + Q) ¢ (J +a) =J (Funciona como "D")

SiJ=K=> P=(J_°a)+(J_+6)=(J+Q)'(J_+E)=J@Q(Funcionacomo"T")
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Familias Logicas

AC CHARACTERISTICS FOR 74HC
GND=0V;t,=t=6ns; C_ =50 pF

74HC/HCT107

Tamp (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | y.. | WAVEFORMS
+25 -40 to +85 | —-40 to +125 V)
min. | typ. | max. [ min. | max. | min. | max.
. 52 | 160 200 240 2.0
toL/ trLn p;"g—gﬁ‘f@” delay 19 |32 40 48 |ns |45 |Figh
15 |27 34 41 6.0
ropagation dela 52 | 160 200 240 2.0
toL/ trLn pn%gm = v 19 |32 40 48 |ns |45 |Figh
15 |27 34 41 6.0
ropagation dela 52 | 155 195 235 2.0
tor/ toun | Db = 19 |31 39 47 |ns |45 |Fig7
= 15 |26 33 40 6.0
19 |75 95 110 2.0
tryl/ troy | output transition time 7 15 19 22 ns 45 |Fig6
6 13 16 19 6.0
_ 80 |22 100 120 2.0
tw c'ﬁﬁt‘ﬁﬂfigﬁm 16 |8 20 24 ns |45 |Fig6
- 14 |6 17 20 6.0
reset pulse width 80 22 100 120 2.0
tw LOU\? 16 |8 20 24 ns |45 |Fig7
14 |6 17 20 6.0
removal time 60 19 S <0 2.0
trem nﬁto‘n@ 12 |7 15 18 ns 45 |Fig7
10 |6 13 15 6.0
setp fime 100 |22 125 150 2.0
tsu " r?monﬁ 20 |8 25 30 ns |45 |Fig6
’ 17 |6 21 26 6.0
_ 3 -6 3 3 2.0
hold time )
th — 3 -2 3 3 ns 45 |Fig6
nJ, nK to nCP 3 - 3 3 6.0
maximum clock pulse 6.0 123 4.8 40 2.0
fnax requenc P 30 |70 24 20 MHz |45 |Fig6
quency 35 |85 28 24 6.0

FAMILIA CMOS
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Familias Logicas T4HC/HCT107 FAMILIA CMOS

FUNCTION TABLE

INPUTS OUTPUTS

OPERATING MODE — — —

nR nCP J K Q Q
asynchronous reset L X X X L H
toggle H \ h h q q
load “0” (reset) H J I h L H
load “1” (set) H 1 h I H L
hold “no change” H L I I q q

Note

1. H = HIGH voltage level
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW CP transition
L = LOW voltage level
| = LOW voltage level one set-up time prior to the HIGH-to-LOW CP transition
g = lower case letters indicate the state of the referenced output one set-up time prior to the HIGH-to-LOW CP
transition
X =don't care
1 = HIGH-to-LOW CP transition
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Familias Logicas FAMILIA CMOS

Comparacion de velocidad vs. tesnsion de alimentacion (Vdd)

25 - HC
m

S

Q

EE[}—

=

-

©

815—

S

= AHC
o AC
8 LV-A
o

(a

E ALVC

= 0 AV“‘\==

2

o
—

Vee (V)
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Familias Logicas FAMILIA CMOS

Funcion de transferencia compuertas Schmitt-Trigger

Normal Vee Schmitt

\ \ Trigger

Vi- A YV

Vout Vout

— Vy

N\

0 Vin Vee 0 Vin Vee

Permite mayor inmunidad al ruido al existir una histéresis ( V).
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Familias Logicas FAMILIA CMOS
Funcion de transferencia series HC y HCT
b < <

=N

(]
=X

CT HC

M~

Vout. OUTPUT VOLTAGE (V)

—

—
0 1 2 3 4 5

Vi, INPUT VOLTAGE (V)

HCT es una version CMOS que compatibiliza los niveles de tensiones
de entrada como TTL, lo que permite conectar a una salida TTL una
entrada CMOS 74HCT de igual tension de alimentacion.
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Familias Logicas FAMILIA CMOS

Rangos de Vdd en subfamilias CMOS

18-}
15—+
. Voltage
* Tolerance

Optimized
o P

()
g 5| l Voltage
=
o ,1 Data Sheet
> 4 I
31 L
[] Functional
2.

CD4K HC HCT AHC AC LV-A LVC ALVC AVC AUP AUC
AHCT
ACT

Ao
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Familias Logicas

Comparacion de tecnologias en 3,3 V

tod Vo lo loL Static
Vee Veo max  Tolerance Input Output {max) {max) Currentloc  lsolation
Technology v Range {ns) v Compatibility Compatibility  Port () (mA) (pA) Leval*
Bipolar
ALB 313 10w iE 20 Viee # 0.5 Custom Custom Both B25 25 400 0
ALVT i3 21wl6 15 5 LVTTLTTL LVTTL Beth 3.} 2 4.5 mA 2
LvT i3 27wl6 15 5 LVTTLITTL LVTTL Bath baz ] 1490 2
A 024 24
VME 13 ERERGRE 14.5 5 LVTTLTTL LVITLTTL B o8 64 30 mA 3
ALVC 13 16510 36 30 Yoo LVTTLTTL LVCMOS Beah 24 F 20 0
ALVCE i3 23lwiE 35 Vee LVTTLTTL LVCMOS Both mz 12 10 1]
AUP1G/2G/3G 33 081036 4.0 16 LVCMOS LVCMOS Both 2 4 0.9 1
CBTLY i3 21wk .25 16 LVCMOS LVCMOS Bath N/A NiA 10 1
CETLVIG 33 2imw ik 25 ib LVCMOS LVCMOS Both MIA MA 10 1
48V CB30 i3 2lwi6 02 5 LVTTLTTL LVTTLITTL Both N/A N/A 0.7 mA 1
Logle CB3T 13 23w1l6 0.2 5 1L TTL Beth N/A NJA, 10 1
LVTTLITTL GTL A 24 24
GTL 13 1151345 6.5 5 GIL LVTTLITTL B N/A 50 80 mA 1
b LVTTLATTL GILP A4, o4 24
GTLe 3 31310345 11 46 GILP LVITLTTL B N/A 100 40 A 4
i3 HSTL ] N/A NiA
HSTL i3 11513145 50 NiA NIA LVTTL a 024 2 50 A 1]
LV-A i3 2010 5.5 14.0 b LVEMOS LVTTL Both 13} é 20 1
LviC i3 16510 36 4.0 55 LVTTLITTL LVCMOS Bath B4 24 10 1
LVC1G/ 2636 i3 16510 5.5 a5 bS5 LVTTL LVTTL Beah 024 24 10 1
LvCe i3 21w 1i6 40 55 LWTTLTTL LVCMOS Both o4 24 60 2
i3 S5TL_3 . DiA N/A N/A
S5TL 33 2w lb 1] NIA NIA SSTL_3 QY 820 2 O A 0
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Familias Logicas

Comparacion de tecnologiasen 2,5Vy 1,8V

L o lon oL Static :
Vee Voo max  Tolerance Input Output {max) (max}  Currentlpc  lsolation
Technology ] Range {ns) v Compatibility Compatibility  Port {mA) {mA) {pA) Level*
CMOS
AVE ] 14136 20 16 LVEMOS LVEMOS Both 19.1] 20 1
2.5V i3 SSTL_2 SSTL_2 D NIA N/A
Logle SSTV z5 23wl 28 NiA NIA Clace 2 q oI6 6 A6 rA i)
. . i 33 SSIL_2 SSTL_? D MNIA NSA
SaTVF 25 2itt] AT NI NIA Class 1 Q o6 15 hE mA {0
1.8V ALC 14 gl 2.0 16 LVCMOS LVCMOS Both 3] | 10 1
- AUCIGR2GMAG 14 08w 27 2.0 16 LVEMOS LVCMOS Beah ba g 10 1
o 23 SSTL_18 D NiA N/A
Ss5TU 14 1.1wn19 2.5 NIA NIA 5501L_18 0 P B0 A {0
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Familias Logicas

Rango de tensiones de operacion

5V Vee
2.4 e
0.8 V.
0 GND
a 5.V TTL

Standard TTL: ABT,
AHCT, HCT, ACT, Bipolar HC, AHC, AC, LV-A

DA\

NN

5-V CMOS
Rail-to-Rail 5 V

VCC

Is Vg less than V2
Vou

3.3V Ve

0.8 Vit
7

GND 0 GND

3.3-V LVTTL
LVT, LVC, ALVC
AUP, LV-A, ALVT

Is Voy higher than WV, ?

5 R 5TTL 5CMOS | 3LVTTL | 25CMOS | 1.BCMOS
5TTL Yes Mo Yes * Yes* Yes*
5 CMOS Yes Yes Yes* Yes* Yeas*
3 LVTTL Yes No Yes Yeas* Yes*
2.5 CMOS| Yes No Yeas Yeas Yeas*
1.8 CMOS No No No MNo Yes

* Requires V|, Tolerance
25V Vee
7
1.2 Von
a
7
0.7 4 v
0.7 v VlL / IL
// %
Z
0 GND 0 GND
2.5-V CMOS 1.8-V CMOS

AUC, AUP, AVC,
ALVC, LVC, ALVT

AUC, AUP, AVC,

ALVC, LVC
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Familias Logicas FAMILIA ECL

Tecnologia ECL

Tecnologia ECL
Ventaja: Velocidad y margen de ruido
Desventaja: Fuente negativa de tension (-5.2V) y elevado
Consumo.
Tecnologia PECL
Ventaja: Fuente positiva (desplazada a +5V).
Mantiene caracteristicas de ECL (swing de 800mV)
Tecnologia LVPECL
Ventaja: Fuente de +3.3V. Reduce consumo de potencia.
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Familias Logicas
Tecnologia ECL

Compuerta OR-NOR en ECL

A
Symbol BD

Differential Switch
and Current Source

Emitter Followers

and Current Sources

INA

INBv—g

o

. . Vee
A G B (i
2,

OUTC (OR)
5
+— OUTC (NOR)
Ql QS VBBI

Vg (-4.5t0 -5.2V

I gl

FAMILIA ECL
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Familias Logicas

Tecnologia ECL  compuerta AND-NAND en ECL

A — C
Symbol
ymbol o | EE

T
N

V_C'C'
L

VBB]

OUTC (AND)

+—— OUTC (NAND)

" Vgg (4.5 t0 -5.2V)

FAMILIA ECL

Sergio Noriega - Introduccion a los Sistemas Ldgicos y Digitales - 2008



Familias Logicas FAMILIA ECL

Ejemplo de compuerta OR-NOR de 4 entradas ECL serie 10K

GATE CIRCUIT
MULTIPLE DIFFERENTIAL BIAS COMPLEMENTARY
INPUTS AMPLIFIER NETWORK OUTPUTS
y, Fa¥ Y A p Y .
T VCCZ (GND) VCC1 (GND)
g = OR
’-g ’-{ = |. NOR
Vg = A
-129V B A+B+C+D
$ C | A+B+C+D
O A B C v 5oy D
EE(-52V) GATE SYMBOL
INPUTS
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Familias Logicas FAMILIA ECL

. 7 . GATE TRANSFER CURVES
Funcion de transferencia
-0.800 |
general de ECL R — J— HIGH (-0.90V
‘_-g TYP)
< -1.200 |
S . Vgg = -1.29V
S |
=
E -1.600 / \
5 | — T LOW (-1.75V
© -1.800 TYP)
| ] | | ] ]
-1.400 -1.200
INPUT VOLTAGE
(VOLTS)
\ MECL10K " MECL10H "
’_HGEEE ot Vo -1.850 1475 -105 _DBmDEHD T Vormay M 148 e 43-31%% |
o mak =11 it High '% ' I High
{measured test ||m|t;LHA i UGH min [ . ’ DR+ :glggg State I'-I'I[]H min - Y 0,980 } State
A
VoLA max X NOR | -1.630 v NR | 16w
VoLmax & )/ 180 Low OLmax ¢ 0o }Low
VoL min . ! x" -1.850 State VoL min - ! 4 1950 State
- I mi 'IH YIL min VIH max
502 matched {Applied test voltage) } — - I"'rBB =128V (Applied test voltage) ] . 'u"BB =129
inputs and outputs {Switching Threshold) {Switching Threshold)
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Familias Logicas FAMILIA ECL
Margenes de ruido para MECL10K/10H

(t .
_1.475 ~1.105 . — ﬁ"u‘r - High Noise , 1 UOH‘E' MIN
~ Margin v ,
/T } STATE
- r—— Vv '
VOHA MIN 0.980 Ay — Low Noise | ILA MAX
Margn | —— VoLamax’
T ':::DHA min; VoH min-\;fom ma:f;
_ OL max: ¥IHA min = ¥YIH min an
oare VOLAMAX / 1630  OW VILA max = VIL max for MECL 10H.
OUTPUT E— STATE . . .
Noise Margin Computations
GATE G teed
INPUT ViLamax | ViHAMIN s ,
Worst-Case dc Typical dc
VBR (SWITCHING THRESHOLD) Noise Margin Noise Margin
Family (V) (V)

Specification Points for Determining Noise Margin VECL 10H 0.150 0270

— A B :@ MECL 10K 0.125 0.210
j #1 E '
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Familias Logicas

FAMILIA ECL

Formas de onda tipicas encontradas en sefnales de alta velocidad

OVERSHOOT{ — 7‘3 HIGH LEVEL
UNDERSHOOT | W \

50% / ViHA
/ VILA

_______qx/ UNDERSHOOT | ‘ - LOW LEVEL

MECL WAVEFORM TERMINOLOGY

80%
0
Vout 20%
T- T+
T—: TF T+ = TR

MECL 10K and MECL 10H Rise and Fall Times

TPD=T-+T++

MECL Propagation Delay
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Familias Logicas FAMILIA ECL

Compuerta AND-NAND EcL MC10EPOS, MC100EPOS

modelos MC10EP/100EP 3.3V / 5V ECL 2-Input

Differential AND/NAND
The MC10/100EPOS 1s a 2-input differential AND/NAND gate.

+
The device 1s functionally equivalent to the ELO5 and LVELOS O '|'_
devices. With AC performance much faster than the LVELOS device, | ' 8

the EPOS 1s ideal for applications requiring the fastest AC performance

available.
The 100 Series contains temperature compensation. 2
[ ® 220 ps Typical Propagation Delay
L ® Maximum Frequency > 3 GHz Typical
>
| withVEE=0V

® NECL Mode Operating Range: Vo =0V

with VEE=-3.0Vto-55V

+
f O
® PECL Mode Operating Range: Vo =3.0Vto 5.5V ] 3 -Jg(— >_‘7 6
+

® Open Input Default State

&

Safety Clamp on Inputs
® Q Output Will Default LOW with Inputs Open or at VEE

Puede funcionar como PECL...!

Sergio Noriega - Introduccion a los Sistemas Ldgicos y Digitales - 2008

Vee

ol

VEE



Familias Logicas

100EP DC CHARACTERISTICS, PECL Vo =33V, VEE =0V (Note 12)

MC10EPO5, MC100EPOS

3.3V / 5V ECL 2-Input
Differential AND/NAND

FAMILIA ECL

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 15 25 32 17 27 36 19 28 38 mA
VoH Output HIGH Voltage (Note 13) 2155 | 2280 | 2405 | 2155 | 2280 | 2405 | 2155 | 2280 | 2405 mVy
VoL Output LOW Voltage (Note 13) 1355 | 1480 | 1605 | 1355 | 1480 | 1605 | 1355 | 1480 | 1605 mVy
VIH Input HIGH Voltage (Single Ended) 2075 2420 | 2075 2420 | 2075 2420 mVy
VIL Input LOW Voltage (Single Ended) 1355 1675 | 1355 1675 | 1355 1675 mVy
VIHCMR | Input HIGH Voltage Common Mode 20 3.3 20 3.3 20 3.3 vV
Range (Differential) (Note 14)
lIIH Input HIGH Current 150 150 150 pA
L Input LOW Current Dl 05 05 05 HA
D | -150 -150 -150

NOTE: EF circuits are designed to meet the DC specifications shown in the above table after thermal equi

circuit is in a test socket or mounted on a printed circuit board and transverse airflow greater than 500 Ifpm is maintained.
12.Input and output parameters vary 1:1 with V. VEE can vary +0.3 WV to -2.2 V.
13. All loading with 50 ohms to Ve c-2.0 volts.

14 ViHCo MR minvanes 11 with VEE, VIHC MR max vanes 1:1 with Ve . The ViHe MR range is referenced to the most positive side of the differential
input signal.
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Familias Logicas  yc10EPOS5, MC100EPOS PAMILIA ECL

3.3V / 5V ECL 2-Input
Differential AND/NAND

100EP DC CHARACTERISTICS, PECL Ve =50V, VEE =0V (Note 15)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 15 25 32 17 27 36 19 28 38 maA
VoH Output HIGH Voltage (Note 16) 3855 | 3980 | 4105 | 3855 | 3980 | 4105 | 3855 | 3980 | 4105 mV
VoL Output LOW Voltage (Note 16) 3055 | 3180 | 3305 | 3055 | 3180 | 3305 | 3055 | 3180 | 3305 mV
VIH Input HIGH Voltage (Single Ended) 3775 4120 | 3775 4120 | 3775 4120 mVy
VIL Input LOW Voltage (Single Ended) 3055 3375 | 3055 3375 | 3055 3375 mVy
- / = =
VIHCMR Hgﬁé?l{%%&’gﬁgﬁ ?Ps?[:rtgl'lop} Mode 20 5.0 2.0 50 20 5.0 Vv
lIH Input HIGH Current 150 150 150 HA
L Input LOW Current Dl 05 05 0.5 LA
D | -150 -150 -150

MOTE: EP circuits are designed to meet the DC specifications shown in the above table after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse airflow greater than 500 Ifpm is maintained.
15. Input and output parameters vary 1:1 with V. VEE can vary +20V to -0.5 V.
16. All loading with 50 ohms to Ve c-2.0 volts.
17 . ViHCoMRr minvanes 1:1 with VEE, VIHC MR max vanes 1:1 with Ve . The ViHe MR range is referenced to the most positive side of the differential
input signal.
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- - FAMILIA ECL
Familias Logicas MC10EPO5, MC100EPO5

3.3V / 5V ECL 2-Input
Differential AND/NAND

100EP DC CHARACTERISTICS, NECL Ve =0V, VEE =-5.5V 10 -3.0 V (Note 18)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 15 25 32 17 27 36 19 28 38 mA
VOH Output HIGH Voltage (Note 19) 1145 [ -1020 | -895 | -1145 | -1020 | -895 | -1145 | -1020 | -895 mY
VoL Output LOW Voltage (Note 19) 1945 | -1820 | -1695 | -1945 |-1820 | -1695 | -1945 | -1820 | -1695 | mV
VIH Input HIGH Voltage (Single Ended) -1225 -880 | -1225 -880 | -1225 -880 mY
VL Input LOW Voltage (Single Ended) -1945 -1625 | -1945 -1625 | -1945 -1625 | mV
VIHCMR | Input HIGH Voltage Common Mode VEE+2.0 0.0 VEg+2.0 0.0 VEE+2.0 0.0 \
Range (Differential) (Note 20)
IH Input HIGH Current 150 130 150 uA
L Input LOW Current Dl 05 0.5 0.5 uA
D[ -150 -150 -150

NOTE: EP circuits are designed to meet the DC specifications shown in the above table after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse airflow greater than 500 Ifpm is maintained.
18. Input and output parameters vary 1:1 with Voo
19. All loading with 50 ohms to Vo -2.0 volts.
20 VHCeMR min vanes 1:1 with VEE, VIHC MR max vanes 1:1 with Ve, The ViHe MR range is referenced to the most positive side of the differential
input signal.
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Familias Logicas FAMILIA ECL

MC10EPOS5, MC100EPOS

3.3V / 5V ECL 2-Input
Differential AND/NAND

AC CHARACTERISTICS Ve =0V VEE =30V 10 55V or Voc=3.0V1t055V; VEg =0V (Note 21)

-40 °C 25°C 85°C

Symbol Characteristic Min Tvp Max Min Typ Max Min Typ Max | Unit
fmax Maximum Frequency

(See Figure 2. Fjay/JITTER)
tpLH. Propagation Delay to 160 210 260 170 220 270 210 260 320 ps
tPHL Output Differential
tITTER | Cycle-to-Cycle Jitter 0.2 <1 0.2 <’ 0.2 <’ ps

(See Figure 2. Fmax/JITTER)
Vpp Input Voltage Swing (Differential) 150 800 1200 150 800 1200 150 800 1200 | mv
tr Output Rise/Fall Times Q 70 120 170 80 130 180 100 150 200 ps
t (20% - 80%)

1.Measured using a /50 mV source, 50% duty cycle clock source. All loading with 50 ohms to Vo-2.0 V.
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Familias Logicas MC10EP29, MC100EP29 FAMILIA ECL
Flip-Flop tipo D ECL
modelos MC10EP/100EP 3.3V / SV ECL Dual
Differential Data and Clock
D Flip-Flop With Set and

Reset
Vee RO S0 Qo Q0 Q1 QT S1 Rl Vg
20 19 18 17 16 15 14 13 12 1
R s Q@ a s R
Q Q
D CLK CLK D
A b i [ i [ L
— 1
1 2 3 4 5 6 7 8 9 10
D0 D0 Vg CLK0O CLKO CLK1 CLKT Di DT Vee

Warning: All Ve and VEE pins must be externally connected
to Power Supply to guarantee proper operation.
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Familias Logicas MC10EP29, MC100EP29
Flip-Flop tipo D ECL

modelos MC10EP/100EP

3.3V / 5V ECL Dual

Differential Data and Clock
D Flip-Flop With Set and
Reset
AC CHARACTERISTICS Vo =0V, VEE=-30V o -55VorVec=30V1o55V; VEE =0V (Note 21)

FAMILIA ECL

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fmax Maximum Frequency =30 =30 =30 GHz
(See Figure 5 Fax/JITTER)
tpLH. Propagation Delay to CLK | 300 380 450 350 420 500 400 470 550 ps
tPHL Output Differential S| 275 380 475 300 400 500 350 450 550
R| 300 400 500 325 420 525 375 470 575
tg Setup Time 100 20 100 20 100 20 ps
tH Hold Time 100 20 100 20 100 20
iRR/tRR? | Set/Reset Recovery 150 80 150 80 150 80 ps
tpywy Minimum Pulse Width
Set, Reset | 500 300 500 300 500 300 ps
tITTER | Cycle-to-Cycle Jitter 2 <1 2 2 ps
(See Figure 5 FnaxJITTER)
Vpp Input Voltage Swing (Note 22) 150 800 1200 | 150 800 1200 | 150 800 1200 | mV
tr Output Rise/Fall Times Q, Q| 100 180 250 150 210 300 175 230 325 ps
tf (20% - 80%)

21.Measured using a 750 mV source, 50% duty cycle clock source. All loading with 50 Q to Vie-2.0 W

22 Vpp(min) is the minimum input swing for which AC parameters are guaranteed.
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Familias Logicas
Contador binario sincronico ECL MC10EP016/100EP016

AC CHARACTERISTICS VEg = 30V t0 55 V: Voo =0V or Voo =30V 1055V VEg =0V (Note 25)

FAMILIA ECL

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fcounT | Maximum Freguency L
Q,TC =1 =1 =1 GHz
couT/CouT > 800 = 800 =800 MHz
tpLH Propagation Delay (10) CLKtoQ 300 460 600 350 500 650 400 a60 700 ps
tPHL (10) MRtoQ 300 400 500 400 500 600 450 580 700
(10) CLKto TC 350 420 550 400 500 600 400 350 700
(10) MRto TC 250 350 450 350 450 550 400 510 600
(10) CLKtoCOUT 400 470 650 450 550 700 450 600 800
(10) MR to COUT 300 400 550 400 500 650 450 360 700
(100) CLK to Q 350 500 650 400 550 700 480 630 780
(100) MRtoQ 400 550 700 450 590 750 520 670 820
(100) CLKto TC 350 500 650 400 550 700 480 630 780
(100) MR to TC 400 550 700 450 590 750 520 670 820
(100) CLK to COUT 400 550 750 450 600 800 530 680 880
(100) MR to COUT 450 600 500 500 640 850 570 720 920
tg Setup Time Pn 100 -50 100 -50 100 -50 ps
CE 500 300 500 300 500 300
PE 500 300 500 300 500 300
TCLD 500 300 500 300 500 300
tH Hold Time Pn 100 -50 100 -50 100 -50 ps
CE 500 300 500 300 500 300
PE 500 300 500 300 500 300
TCLD 500 300 500 300 500 300
tITTER | Clock Random Jitter 26 85 25 8.0 25 8.0 ps
(RMS =1000 Waveforms)
=] =] Reset Recovery Time 200 80 200 80 200 80 ps
tpwy Minimum Pulse Width CLK, MR 550 300 550 300 550 300 ps
tr Output Rise/Fall Times 120 210 320 120 220 320 150 250 450 ps
tf 20% - 80%

25 Measured using a 750 mV source, 50% duty cycle clock source. All loading with 50 € to V-2.0 V.
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Familias Logicas FAMILIA ECL

Tecnologia ECL Etapa de salida LVPECL
©
s,
o
o e
50 §5{Iu

Current Source

= GHND

Salida diferencial seguidor por emisor trabajando en zona activa.
Permite tiempos de switching muy bajos a costa de un consumo
permanente de corriente tipico de 14 mA por las resistencias de
Terminacion de 50 ohms.

Impedancia de los seguidores es muy baja (4-5 ohms) por lo que hay
gue tener cuidado cuando se trabaj con lineas de transmisién por
Posibles desadaptaciones.
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Familias Logicas FAMILIA ECL

Tecnologia ECL Etapa de entrada LVPECL
Vee
Input + D @) (Ei
Input—- [_»

Current Source

= GND

Entrada diferencial de alta impedancia.

Se requiere levantar la tension de las entradas con resistencias de pull-up a
una tensién de Vcc - 1,3 V a fin de proveer una tension de modo comun de
2,0 V (para el caso en que Vcc sea de +3,3V).
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Familias Logicas

Tecnologia ECL

Especificaciones LVPECL de Tensiones de entrada y salida

FAMILIA ECL

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output High Ta=0°C to +85°C Vee — 1.025 Vee—0.88 Vv
Voltage Ta=-40°C Vee— 1.085 Vee—0.88 Vv
Output Low Ta=0°C to +85°C Vee—1.81 Vee—1.62 Vv
Voltage Ty =-40°C Vee—1.83 Vee—1.55 Vv
Input High Voltage Vee—1.16 Vee—0.88 Vv
Input Low Voltage Vee—1.81 Vee— 1.48 V
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Familias Logicas FAMILIA ECL
Terminacion en dispositivos PECL-LVPECL

+3.3V*
D
MICREL HECUMMENBE
* H.I R1 |
+3.3V Zo =500 1300 . +3 N
— Q
- R2 g &
82Q 82& VCG B

*Note: For +5V systems,
R1=82Q, R2 = 130Q

For +2.5V systems,
R1 =250Q, R2 = 62.5Q
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Familias Logicas FAMILIA ECL
Desacople de DC en dispositivos PECL-LVPECL

ENDED V= Voe—1.8)
optional MICREL HECUMM R1 §ié R1
+3.3V Wk‘-:I| 7 = 500 [}_O‘I“F 7 = 500 ] ASV
| a— $ ™
Z=50q = 2Z=50g J/‘D>
1 S I———
— RE—: de § de 0.01 HF Rgg g R2 —
source 1950 1950 destination
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Familias Logicas

Tecnologia BiCMOS (Bipolar - CMOS)
Familia ABT

Vee

Drops Supply Voltage —»

Feedback and
Raises Voltage
to Supply Level

r———=—T——=—=—""—"""
Y

A

L——————_————_—J

bl
B

Inverter —#

FAMILIA BICMOS

Entrada CMOS para
bajo consumo.

D1 y Q1 sirven para
disminuir la tension
de conmutacion entre
estados.

El circuito tiene una
realimentacion para
generar histéresis y
asi aumentar el margen
de ruido.
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Familias Logicas FAMILIA BICMOS

Tecnologia BiCMOS

Familia ABT
Vee
mi
> R1 > R2
N~ % Salida bipolar para disminuir el
i - swing de tension entre V,, y Vg,
LS ~ :

M1 Mayor capacidad de corriente de

Q2 M
carga.
> g
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Familias Logicas FAMILIA BICMOS

Tecnologia BiCMOS Eamilia ABT

Table 2. Input Current Specifications

Ta =25°C SN54ABT245 | SN74ABT245
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN MAX| MIN MAX
I Ve =539V, V=V or GND 1 +1 1 A
lozHT Ve =545V, Vo =27V 50 50 50 HA
oz T Ve =539V, Vo =05V 50 -50 50 HA
T The parameters lozH and lpz| include the input leakage current.
LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs Vs
LOW-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
1.0 I I 6 |
Vec=5V, Vec=5V,
Tp=25°C > 5| Ta=28°C

= 08 i
% g
] -
s s 4
> 06 2 ”’_/
g g
= 3
iy : | "] - /
3 —— £ 2
] | =
N /7 T
Loo2 5
e / S

0 0

0 20 40 60 80 100 120 140 -100 -80 -60 -40 -20 0

loL - Low-Level Output Current — mA loH - High-Level Output Current — mA
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Familias Logicas FAMILIA BICMOS

Tecnologia BiCMOS

Familia ABT
Grafico de comparacion entre
Funcion de transferencia Familias I6gicas Icc vs. Frec.
5 | 180
Ve =5V,
Ta = 25°C 160
Advanced Bipolar —
4 < 140 et
! [ |
= g 120 ——
S 3 g el
E 3 100
E . >
3 a 80
o @ Advanced CMOS |~
;‘;? I, 60
O
T 40 /.—"" /_____
1 20 ] ;*'Ef i .
i vanced BiCMOS
/ ]
0
0 0 10 20 30 40 50 60 70 80 90 100
0 1 2 3 4 5

F — Frequency — MHz
V| - Input Voltage - V

Figure 4. Supply Current vs Frequency
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Familias Logicas
Tecnologia BiCMOS

ATOB

ONE OUTPUT SWITCHING

Familia ABT

I
Vee =5V,
Ta = 25°C,
RL =500 &,

tPPLH

6 - F=10 MHz

7 tPHL

i

v
f/
3 7

tpd - Propagation Delay Time - ns
\

50 100

CL - Load Capacitance - pF

150

200

250

300

FAMILIA BICMOS

Tiempos de retardo promedio
del 6érden de algunos [ns]

Sergio Noriega - Introduccion a los Sistemas Ldgicos y Digitales - 2008



Familias Logicas FAMILIA BICMOS

Tecnologia BiCMOS
Ejemplo 74ABT16244A: 16 buffer no inversor con tri-state

- 10E [} 1 Uaa 1 20E
1v1 [} 2 47 |1 1A1
12 [I3 46 [] 1A2 ATOY
GND []4 45 [l GND ONE OUTPUT SWITCHING
1Y3 E 5 44 %ms 5.00 |
. . 1Y4 |6 43 | 1A4 Vee =5V, tPHL
Eight Bit Voo [ . 4 ] Vee ~ ThS 26°C /
2v1 []s 41 [] 2A1 4.50 - R_=500 0, 4
ov2[lo  40[)2A2 F = 10 MHz ]
eND[Jio 39JenND /
4.00

2v3 11 38[]2A3
ova[l12 37 2a4
3yt 13 36[03Aa1 -
avy2[J14 35[0 3A2
GND [J15 34 [J GND
3v3[l16  33])3A3
ava 17 32[]3A4
Vee [ 18 31 ]VCC
Eight Bit 4Y1 [ 19 30 ]‘4)&‘1 >
4v2[lo0 29[ 4A2
GND [J21 28 [l GND

16 Bit
3.50

3.00

tpd = Propagation Delay Time - ns

2.50

2.00
4vs [ 22 21 ]4A3 50 100 150 200 250 300
ava 2z 26 [] an4
40E[|24  25[]130E CL - Load Capacitance - pF

s
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Familias Logicas

Comparacion de tecnologias en 5 V

o laH oL Static
Voo Veo max Tolerance Input Output {max) {max) Current lpg  Isolation
Technology Vi Range (ns) Vi Compatibility Compatibility Port (mA) {mA) (A Level*
ALS 5 45 55 10.0 5 TTL TTL Besth ms M hE mA 0
AS 5 45w 55 1h 5 1L TIL Beath ;s G4 143 mA 0
14F b 451055 6.0 5 TTL TTL g ;35 é:: 130 mA 0
LS 5 47510 525 120 5 1L TIL Bath D15 2 95 mA, 0
5 3 4.75 10 525 9.0 b TTL TTL Baoth s G4 TED maAs 0
TIL 5 47510525 220 5 1L TIL Bath 004 16 22 mA 0
ABT 5 4505 15 5 LVTTLTTL TTL Both B3z G4 250 1
A 050 90
ABTE 5 45155 5.2 5 ETL T B oz 1 48 1
i , A pa 2
BLT =] 4510585 G.b b LVTTLTTL TTL B o5 &4 90 rmA, 2
(cmos |
5V AL 5 30w 55 6.5 Ve =05 CMOS CMOS Besth 024 2 40 0
Logle ACT 5 4510565 8.0 Yoo 7L CMOS Both 3l ] 2 40 0
AHC =1 20w 55 1.5 aht" CMOS CMOS Both B8 g 40 0
AHCIG 5 20w 55 50 55" CMOS CMOS Both 2 i 8 10 0
AHCT 5 4555 1.7 55~ TTL CMOS Beith 13 1] a 40 0
AHCTIG 5 45165 50 55" 1L CMOS Bath b a q0 1]
CBT =] 401w hb 0.25 55 TTL TTL Baoth NIA NIA 3 0
CBT-C =1 40w 55 0.25 55 TTL T Bath NIA MNIA 3 1
CBTIG ] 401w 55 .25 5.5 TTL TTL Both MN/A MNIA 1 0
CD4K 510,14 101 18D b Ve CMOS CMOS Both  £0.2, 005, 05213, 510, 20 0
0.4 36
- B LVTTLTTL BIL A 3 2
FB (2040) - B = B BIL LVTTLTTL B N/A 100 10 mA .
FCT 5 4751525 53 5 7L TIL Both ms G4 80 i}
HC 5 201w 6.0 21.0 Yre CMOS CMOS Both big 1B 80 0
HCT 5 451055 300 Vee 1L CMOS Both b G 1] 1]
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Familias Logicas FAMILIA CMOS
Comparaciones entre familias LS-TTL y CMOS de alta velocidad

FACT = 24/-24 mA
ALS = 24/~15mA Corriente maxima de salida
LS = 8/-04mA @ 4.75V Ve
HC = 4-4mA
FACT = 2to6V
ALS = 5V+10% Rango de tensiones de alimentacion
LS =5V+5%
HC =2to6V
FACT = 1.25/1.25V ] _
ALS = 0.4/0.7V Margenes de ruido
LS = 0.30.7V @475V Vce
HC = 0.8/1.25V
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Familias Logicas
Comparaciones entre familias LS-TTL y CMOS de alta velocidad

FACT = 0.1 mW/Gate
ALS = 1.2 mW/Gate Consumo interno por compuerta
LS = 2.0 mW/Gate
HC = 0.1 mW/Gate -
Ejemplo de retardos para un decodificador del
tipo 74XX138
FACT = 60ns @ Cp = 50pF
Curva general de velocidad vs potencia ALS =120ns @ C_ = 50pF
10 LS =220ns@Cp = 15pF
SPEED versus POWER HC =175ns@ C; = 50pF
= §
=
é e HC e |5 .
S g NOTA: En estas curvas la sigla
= FACT corresponde a una linea
= comercial de CMOS de alta
z 4 * ALS velocidad como la ACT.
L
=
2 ® FAST
o FACT o FAST ® AS
LS|
0.001 0.3 1 3 10
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Familias Logicas

SN74LS00

Quad 2-Input NAND Gate

® ESD = 3500 Volts

1 4] 5] [&]
GND
AC CHARACTERISTICS (Ty = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Turn—0Off Delay, Input to Output 9.0 15 ns Ve =50V
tpHL Turn—0On Delay, Input to Output 10 J 15 ns CL=15pkF

Sergio Noriega - Introduccion a los Sistemas Ldgicos y Digitales - 2008



Familias Logicas

MC74HCOOA

Quad 2-Input NAND Gate
High—Performance Silicon—-Gate CMOS

AC CHARACTERISTICS (C| = 50 pF, Input t; = tf = 6 ns)

Vee Guaranteed Limit
Symbol Parameter v -55 to 25°C =85°C =125°C Unit

tPLH. Maximum Propagation Delay, Input A or B to Output Y 20 75 895 110 ns
tPHL (Figures 1 and 2) 3.0 30 40 55
4.5 15 19 22
6.0 13 16 19

tTLH. Maximum Output Transition Time, Any Output 20 75 95 110 ns
ITHL (Figures 1 and 2) 3.0 27 32 36
45 15 19 22
6.0 13 16 19

Cin Maximum Input Capacitance 10 10 10 pF

NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2 of the ON
Semiconductor High—Speed CMOS Data Book (DL129/D).

Typical @ 25°C, Ve =5.0V,VEg =0V
CpD Power Dissipation Capacitance (Per Buffer)* 22 pF

* Used to determine the no—load dynamic power consumption: Pp = Cpp VecZf + lcc Vece. Forload considerations, see Chapter 2 of the
ON Semiconductor High—Speed CMOS Data Book (DL129/D).
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Familias Logicas yqe74AC00, MC74ACTO00

Quad 2-Input NAND Gate
High—Performance Silicon—-Gate CMOS

AC CHARACTERISTICS (t; = tf = 3.0 nS; C|_= 50 pF; see Figures 3 and 4 for Waveforms)

MC74AC00
vee! Ta =+25°C TA = 40°C to +85°C | Tp = -55°C to + 125°C
Symbol Parameter (V) Min | Typ | Max Min Max Min Max Unit
tPLH Propagation Delay 3.3 2.0 7.0 9.5 2.0 10.0 1.0 1.0 ns
50 1.5 6.0 8.0 1.5 85 1.0 85
tPHL Propagation Delay 3.3 1.5 8.0 1.0 8.5 1.0 9.0 ns
5.0 1.5 4.5 6.5 1.0 7.0 1.0 7.0

"Voltage Range 3.3Vis 3.3V 0.3 V.
Voltage Range 5.0 Vis 5.0V =05 V.

AC CHARACTERISTICS (ty =t = 3.0 nS; C_ = 50 pF; see Figures 3 and 4 for Wavefonmns)

MC74ACTO0
Voo Ta =+25°C Ta =-40°C to +85°C | Tp = -55°C to +125°C
Symbol Parameter (V) | Min | Typ | Max Min Max Min Max Unit
tPLH Propagation Delay 5.0 15 [ 55 9.0 1.0 9.5 1.0 9.5 ns
tPHL Propagation Delay 5.0 1.5 4.0 ] 7.0 1.0 8.0 1.0 8.0 ns

*Voltage Range 5.0V is5.0V =05 V.
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Familias Logicas

SN74LS74A

Dual D-Type Positive
Edae-Triaaered Flip-Flop

AC CHARACTERISTICS (T, = 25°C, Vg = 5.0 V)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
fMAX Maximum Clock Frequency 25 l MHz Figure 1
t T 13 25 ns | Vee =90V
PLH Clock, Clear, Set to Output Figure 1 CL=15pF
pHL 25 40 ns
AC SETUP REQUIREMENTS (T, = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tw (H) Clock 25 ns Figure 1
tw ) Clear, Set 25 ns Figure 2
Data Setup Time — HIGH 20 ns _ Vec =50V
ts LOW Figure 1
20 ns
th Hold Time 5.0 ns Figure 1
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Familias LoOgicas MC74HC74A

Dual D Flip-Flop with Set
and Reset

High—-Performance Silicon—-Gate CMOS
AC ELECTRICAL CHARACTERISTICS (C|_ = 50 pF, Input t = t = 6.0 ns)

Guaranteed Limit
Ve -55to
Symbol Parameter Vv 25°C = 85°C | = 125°C Unit
fmax Maximum Clock Frequency (50% Duty Cycle) 20 6.0 48 4.0 MHz
(Figures 1 and 4) 3.0 15 10 80
45 30 | gg | 20
6.0 35 24
tPLH. Maximum Propagation Delay, Clock to Q or Q 20 100 125 150 ns
tpHL (Figures 1 and 4) 3.0 75 90 120
45 20 25 30
6.0 17 21 26
tpL H. Maximum Propagation Delay, Set or Resetto Q or Q 20 105 130 160 ns
tPHL (Figures 2 and 4) 3.0 80 93 130
45 21 26 32
6.0 18 22 27
TLH. Maximum Qutput Transition Time, Any Output 2.0 75 95 110 ns
tTHL (Figures 1 and 4) 3.0 30 40 39
45 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance — 10 10 10 pE

MOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2 of the ON
Semiconductor High—Speed CMOS Data Book (DL129/D).
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Familias Logicas

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC74, MC74ACT74

T4AC T4AC
Ta =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter gﬁ CA —;ﬂ bF to +85°C Unit Ng
L= CL =50 pF '
Min Typ Max Min Max
¢ Maximum Clock 3.3 100 125 - 95 - MH
max Frequency 5.0 140 160 — 125 — z 838
¢ Ert}paga_tiun Delay _ 3.3 5.0 8.0 12.5 4.0 13.0 26
PLH Cpn o Spn to Qn or O 50 | 35 | 60 | 90 | 30 |100 | ™
¢ Propagation Delay 3.3 4.0 105 | 12.0 3.5 13.5 a6
PHL Cpn or Spn to Q or O 50 | 30 | 80 | 95 | 25 |105 | ™
¢ Propagation D_E|El‘_l,|' 3.3 4.5 8.0 13.5 4.0 16.0 26
PLH Cpp to Qp of Ony 50 | 35 | 60 | 100 | 30 |105 | ™
¢ Propagation DEIa}.f 3.3 3.5 8.0 14.0 3.5 14.5 26
PHL Cpp to Qp of Ony 50 | 25 | 60 | 100 | 25 | 105 | ™

*Voltage Hange 3.3V is 3.3V 0.3 V.
Voltage Range 5.0V is 5.0V 05 V.
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Familias Logicas

MC74AC74, MC74ACT74

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Symbol Parameter Vﬁ,?* E‘T‘_ Z;%SI;? ;ﬁ:ii%?:.’:i Unit I:JIS
L =
Min Typ Max Min Max
fmax '"F"'rz’;jumeﬂf“”“ 50 [ 145 | 210 | - | 125 | - | MHz | 33
tpLH gﬁfiﬁ;ﬂ E:Eg:orﬁn 50 | 30 | 55 | 95 | 25 | 105 | ns 3-6
tPHL gr[‘;:i@:%ﬂ;’; geg:man 50 | 30 | 60 | 100 | 30 | 115 | ns 3-6
tpLH grs:'?{?g:’; r%elnay 50 | 40 | 75 | 110 | 40 | 130 | ns 3-6
tPHL grsr:]?{?g:’; F%Elnay 50 | 35 | 60 | 100 | 30 | 115 | ns 3-6

*Voltage Hange 5.0V is 5.0V 0.5 V.
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Familias Logicas

SN74LS161A SN74LS163A

AC CHARACTERISTICS (T4 = 25°C)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
TmAx Maximum Clock Frequency 25 32 MHz
tpLH Propagation Delay 20 35
toL Clock to TC 18 35 ns
tpLH Propagation Delay 13 24 Vee=50V
tonL Clock to Q 18 27 ns CL=15pF
tpLH Propagation Delay 9.0 14 ns
tpHL CETto TC 9.0 14
tpHL MR orSRto Q 20 28 ns
AC SETUP REQUIREMENTS (Ty = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
twCP Clock Pulse Width Low 25 ns
tyy MR or SR Pulse Width 20 ns
ts Setup Time, other® 20 ns
ts Setup Time PE or SR 25 ns Vee=50VW
th Hold Time, data 3 ns
th Hold Time, other 0 ns
trec Recovery Time MR to CP 15 ns

*CEP, CET, or DATA
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Familias Logicas

AC ELECTRICAL CHARACTERISTICS (C| =50 pF, Input t; = tf = 6.0 ns)

MC74HC161A,
MC74HC163A

Presettable Counters
High—Performance Silicon—-Gate CMOS

Guaranteed Limit
Vece -55to
Symbol Parameter Fig. Vv 25°C = 85°C | = 125°C Unit
fmax Maximum Clock Frequency (50% Duty Cycle)* 1,7 20 G 5 4 MHz
3.0 15 += 10
4.5 30 24 20
6.0 35 28 24
tpLH Maximum Propagation Delay, Clock to Q 1,7 20 120 160 200 ns
3.0 75 120 150
4.5 20 23 28
6.0 16 20 22
tPHL 1,7 20 145 185 220 ns
30 100 135 150
4.5 22 25 30
6.0 18 20 23
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Familias Lc')gicas MC74AC161, MC74ACT161,
MC74AC163, MC74ACT163

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

Synchronous Presettable
Binary Counter

T4AC163 T4AC163
. - Tp = -40°C .
Symbol Parameter vﬁf? EA __;2'35 g to +85°C Unit ';Ilg'
L=5"P CL =50 pF :
Min Typ Max Min Max
¢ Maximum Count 3.3 70 g5 - B0 - MH 33
max Frequency 50 | 110 (| 140 [] - 95 - z
¢ Propagation Delay 3.3 2.0 7.5 12.5 1.5 13.5 36
PLH CP to Qp, (PE Input HIGH or LOW) 50 | 1.5 | 55 | 90 | 1.0 | 95 ns
¢ Propagation Delay 3.3 1.5 8.5 12.0 1.5 13.0 26
PHL CP to Qp (PE Input HIGH or LOW) 50 | 1.5 | 60 | 95 | 1.5 |100 | ™
¢ Propagation Delay 3.3 3.0 9.5 15.0 2.5 16.5 36
PLH CPtoTC 50 | 20 [ 70 105 | 15 | 115 | ™
Propagation Delay 3.3 3.5 11.0 | 14.0 2.5 15.5
tPHL CP 1o TC 50 | 20 [ 80 | 110 | 20 |115 | ™ -6
Propagation Delay 3.3 2.0 7.5 9.5 1.5 11.0
tPLH CETto TC 50 | 15 | 55 | 65 | 10 | 75 ns 6
Propagation Delay 3.3 2.5 8.5 11.0 2.0 12.5
tPHL CETtoTC 50 | 20 | 60 | 85 | 15 | o5 ns 6

*Voltage Range 3.3V is 3.3V 0.3 V.
*"Voltage Range 5.0V is 5.0 V £0.5 V.

Sergio Noriega - Introduccion a los Sistemas Ldgicos y Digitales - 2008




Familias Lc')gicas MC74AC161, MC74ACT161,
MC74AC163, MC74ACT163

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

Synchronous Presettable
Binary Counter

74ACT163 74ACT163
Symbol Parameter vﬁ,?* 1(;"':“_ ZE%S[;(; ;ﬁniﬂ_s%‘uéi Unit E‘g
L=
Min Typ Max Min Max
frmax "F"'rzj umeﬂfwm 50 | 120f] 140 [} - | 105 | - MHz | 3-3
tPLH grsf{?%a:?g—gﬂgit HIGH or LOW) 50 | 1.5 | 55 | 100 | 15 | 110 | ns 3-6
tPHL gr;f{?%a:‘?g—gﬂﬁt HIGH or LOW) 50 [ 1.5 | 60 | 110 | 1.5 | 120 | ns 3-6
tPLH g?fj?ﬁgm Delay 50 | 25 | 70 | 115 | 20 | 135 | ns 3-6
tPHL gr;f:?raém” Delay 50 | 30 | 80 | 135 | 20 | 150 | ns 3-6
tPLH Eﬁﬁi‘gaﬁg” Delay 50 | 20 | 55 | 90 | 1.5 | 105 | ns 3-6
tPHL ggﬁ‘g?g” Delay 50 | 20 | 60 | 100 | 20 | 110 | ns 3-6

*Voltage Range 5.0V is 5.0V 0.5 V.
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Familias Logicas
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Familias Logicas
Bibliografia (continuacion):

Notas de aplicacion y manuales:

eNota de aplicacion “"AN-104" de Micrel (www.micrel.com).

eHojas de datos del HFBR-5903A: "5988-8033EN"” (www.agilent.com).
eNota de aplicacion “scba008b"” de Texas Instruments (www.ti.com).
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eNota de aplicacidon "ssapexlvds" de linea APEX (Altera).
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eNotas de aplicacion y hojas de datos sobre ECL (www.onsemi.com).
eNota de aplicacion "AN1058" de Maxim (www.maxim-ic.com).

eNota de aplicaciéon "Comparison of CML and LVDS for High-speed serial
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