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Laborator

Prezentarea pupitrului pentru realizarea experimentelor NX — 41
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Fig. 1

Elementele componente ale pupitrului de experimente sunt urmatoarele:

Indicator logic TTL cu trei stari HI, LOW si Pulse;

Afisaj cu leduri pe 16 biti (16 leduri);

Afisaj cu leduri 7 segmente cu 2 cifre, cu conectare Tn anod si catod comun ;
Comutator de pornire a pupitrului(nu este vizibil in imagine);

Decodor binar — hexazecimal cu afisare cu leduri 7 segmente/4 cifre;
Amplificator audio 250 mW cu difuzor;

Convertor semnal digital — analog pe 8 biti;
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8. Circuit de control a unui echipament cu consum de curent important (ex. motor pas
cupas);

9. Sursa de tensiune reglabila de referinta 0 — 5 V;

10. Convertor semnal analog — digital;

11. Doua comutatoare(generatoare de semnal dreptunghiular) de semnal logic;

12. 8 comutatoare logice cu indicator ;

13. Generator de semnal in banda 1Hz-100kHz cu selectare a trei forme de unda:
sinusoidala, dreptunghiulara si triunghiulara si reglaj al amplitudinii si frecventei.

14. Tensiuni de alimentare de +/-12V si +/-5Vilal A

15. Banc de lucru cu 1600 de puncte de conexiune pentru experimente

Pentru realizarea experimentelor se folosesc si urmatoarele aparate de masura a
parametrilor:

e  Multimetru digital DVM 300 cu caracteristicile : masoara tensiuni continue pana la
500V, masoara tensiuni alternative pand la 500V, masoara curenti continui pana la
200mA, masoara rezistoare pana la 2MQ, protectie la suprasarcina cu siguranta fuzibila,
testeaza diode, afisaj cu LCD;

e Osciloscop HAMEG HM 303 cu caracteristicile:

O Achizitie de semnal pe 2 canale ;
Domeniul de frecventa 2xDC —35MHz ;
Timp de crestere, supracrestere <10ns;
Coeficient de deviere 12 pasi calibrati SmV/div — 20V/div ;
Precizie +/-3% ;
Impedanta de intrare 1MQ//20pF ;
Tensiune de intrare max 400V ;
Baza de timp in 20 de pasi calibrati 0,2s/div — 0,1pus/div

O O0OO0OO0OO0OO0Oo

Imaginea frontala a osciloscopului si semnificatia comutatoarelor mai importante sun
specificate mai jos.
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1. Power — Porneste/opreste osciloscopul

2. Intens — reglajul stralucirii transei

4. Focus — reglajul focalizarii transei

5. Y-POS. I —reglajul pozitiei verticale pentru canalul I

8. Y-POS. II —reglajul pozitiei verticale pentru canalul 11

11. X-POS. — reglaj pozitie orizontald transa

13. VOLTS/DIV. — Atenuator canalul I. Regleaza sensibilitatea Y in mV/div. In
secvente 1-2-5

16. DUAL — Buton neapasat: doar un canal; buton apdsat canal I i II in mod alternant

17. ADD — Doar ADD apasat adunare algebrica, combinat cu INV. scadere

18. VOLTS/DIV. — Atenuator canalul II. Regleazi sensibilitatea Y in mV/div. in
secvente 1-2-5

24. TIME/DIV. — Selectie frecventa baza de timp cu perioada intre 0.2 s/div. — 0.1
ps/div.

28. INPUT CH I (conector BNC) — Intrare semnal canal I . Impedantd de intrare 1MQ

32. INPUT CH I (conector BNC) — Intrare semnal canal I . Impedanta de intrare 1MQ

35. INV. — Inverseazi CH II pe ecran. In combinatie cu buton ADD diferenta CH 1,
CHII

39. 0.2 Vpp (borna test) — iesire semnal dreptunghiular de calibrare 0.2 Vpp

40. CALIBRATOR 1kHz/1MHz — Selecteaza frecventa de calibrare.
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Laboratorul nr. 1
Prezentarea pupitrului de experimente, utilizarea osciloscopului si a multimetrului

Studentii vor studia pupitrul de experimente NX -4i cu partile lui componente pentru a
efectua experimente ulterioare. Cu ajutorul osciloscopului vor efectua vizualizari si
masuratori a semnalului generat de modulul 13 al pupitrului, pentru diferite valori ale
frecventei, formei si amplitudini semnalului.

Inainte de efectuarea masuritorilor, osciloscopul trebuie calibrat utilizand iesirea 39 a
osciloscopului de semnal dreptunghiular de calibrare 0.2 Vpp si comutatorul 40 de selectare a
frecventei.

Cu ajutorul multimetrului digital DVM 300 vor masura valoarea semnalului logic 1-0
generat de modulul de 8 comutatoare logice cu indicator (12) a pupitrului.

Se vor realiza urmatoarele scheme logice:

n LED
@7
@7 .:
In 2 les
Fig
LED

Pentru realizarea lor se va folosi circuitul HC7400N. Se va studia anexa Indrumarului
de laborator pentru a se identifica caracteristicile tehnice ale circuitului.

Circuitul HC7400N se va dispune pe bancul de lucru al pupitrului, se va alimenta cu
tensiune de + 5V si se va lega la masa, realizandu-se legatura electrica intre pinii circuitului si
sursa de tensiune a pupitrului cu ajutorul conductoarelor. Conectarea intrdrilor la circuitele
logice se va realiza la iesirile comutatoarelor logice (12) ale pupitrului. Iesirea circuitului
logic se va conecta la unul din ledurile pupitrului (2).

Dupa realizarea schemei, punerea in functiune a pupitrului se va face numai dupa
verificarea ei de cadrul didactic. Cu ajutorul comutatoarelor logice de la intrarile circuitului
logic se vor realiza toate combinatiile logice posibile urmarindu-se functionarea lui prin
valoarea semnalului logic de la iesire evidentiat cu ajutorul ledului.

In cadrul celei de-a doua scheme se va misura cu multimetrul digital si osciloscopul
valoarea semnalului logic Von si Vor (“1” s1 “0” logic) .

Tot cu osciloscopul se va masura frecventa semnalului aplicat la intrarea circuitelor
logice precum si defazajul care apare intre semnalul aplicat la intrare si cel de la iesire.

Referatul de laborator trebuie sa contini notiunile noi invitate in cadrul acestei
lucrari de laborator si valorile parametrilor masurati cu cele doua aparate de masura,
multimetrul digital si osciloscopul.
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Laboratorul nr. 2
Determinarea caracteristicilor circuitelor logice bipolare

Aceastd lucrare de laborator are ca obiect studiul parametrilor circuitelor TTL
standard si determinarea caracteristicilor portii logice fundamentale. Pentru aceasta se va
folosi pupitrul experimental NX -4i, o sursd dubld de alimentare, multimetre digitale si
osciloscop cu 2 canale.

1. Se realizeazd montajul din figura urmatoare. La intrarea portii SI-NU cu intrarile
conectate impreund se aplicd o tensiune continua, variabila intre 0 si 5V, iar valorile masurate
ale tensiunii de iesire se trec intr-un tabel. Se reprezinta punct cu punct caracteristica statica
de transfer Vo = f(Vin)

V =15V

cC

{[ sarcini
+

T

Vin= 0.5V AT Vout

2. Se realizeazd montajul din figura urmatoare. La intrarea portii SI-NU cu intrarile
conectate Tmpreuna se aplicd un semnal sinusoidal cu amplitudinea de circa 2V si frecventa
de circa 100Hz. Se scoate baza de timp a osciloscopului si pe ecranul tubului catodic apare
caracteristica de transfer. Masurati nivelele logice de iesire si intrare garantate prin standard.
Comentati modificarea caracteristicii cu frecventa semnalului de intrare si explicati ce se
intampla daca una din intrérile portii este lasatd in aer.

V. =15V
CC
generator

R:’ur

sarcing

V Y
o)

out

Q

i

€1 €L

3. Se masoara in cazurile cele mai defavorabile curentii de intrare pentru cele
doua nivele logice, folosind montajele din figurile urmatoare. Testarea 1n cazul cel mai
defavorabil este realizatd pentru toate circuitele, pentru a garanta functionarea in toate
conditiile posibile. Vccare valoarea maxima admisa (+5,25V la seria 74SN) pentru a
maximiza curentul | iL. Cu exceptia intrdrii supuse testarii, celelalte intrari nefolosite sunt
conectate la 1 logic pentru a maximiza orice contributie a acestor intrari asupra curentului de
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intrare | .. Acest 1 logic este de 4,5V, valoare in general superioara lui Von. Valorile obtinute
trebuie sa fie in concordanta cu datele de catalog:

V.= 75.25V Vo= 75.25V
o Iy
=x7 = 2.4V + ) I
\'—IL: 0.4V _ @ n +4.5V }_ IH mA
N I

4. Folosind montajul din figura urmatoare se traseaza caracteristicile de iesire ale
portii TTL.

5. Se mdsoard timpii de propagare prin poartd cu ajutorul montajului din figura
urmatoare. Generatorul furnizeazd la intrare impulsuri TTL cu frecventa de circa IMHz.
Circuitul de iesire (Cp [J15 pF ) simuleaza incarcarea portii cu o sarcind echivalenta cu 10
intrari TTL standard. Se masoara timpii de propagare si pentru Cp [1220 pF si se compara
rezultatele. Dacd performantele osciloscopului nu sunt satisfacatoare pentru efectuarea
masurdtorii, se poate incerca Inserierea mai multor porti identice si medierea rezultatelor
astfel obtinute.

1
generator |
L

Rint :

+2 4V ]

n

Referatul de laborator trebuie sa contina toate datele (parametrii) masurati,
graficele aferente si observatiile studentilor privind problemele studiate.
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Laboratorul nr. 3
Determinarea caracteristicilor circuitelor logice MOS

Aceasta lucrare de laborator are ca obiect studiul parametrilor circuitelor CMOS si
determinarea caracteristicilor portii logice fundamentale. Pentru aceasta se va folosi pupitrul
experimental NX -4i, o sursa dubla de alimentare, multimetre digitale si osciloscop cu 2
canale.

1. Se realizeazd montajul din figura urmatoare. La intrarea portii SI-NU cu intrarile
conectate impreund se aplicd o tensiune continua, variabila intre 0 si 5V, iar valorile masurate
ale tensiunii de iesire se trec intr-un tabel. Se reprezinta punct cu punct caracteristica statica
de transfer Vou = f(Vin). Se repetd masuratorile pentru V cc [110 si pentru V cc (115, iar cele
trei caracteristici se reprezintd pe acelasi grafic. Se masoara nivelele logice si se compara cu
valorile garantate prin standard.

Vee= TSV

—4 | sarcini

+| = +
Vin=0..5V /—Z

1"'?0 ut

2. Se realizeaza montajul din figura urmatoare. La intrarea portii SI-NU cu intrarile
conectate Tmpreuna se aplicd un semnal sinusoidal cu amplitudinea de circa 2V si frecventa
de circa 100Hz. Se scoate baza de timp a osciloscopului si pe ecranul tubului catodic apare
caracteristica de transfer. Masurati nivelele logice de iesire si intrare garantate prin standard.
Comentati modificarea caracteristicii cu modificarea tensiunii de alimentare si stabiliti
tensiunea minima de alimentare. Scurtcircuitati pe rand iesirea portii la masa si apoi la Vsi
observati ce se intampla.

generator

l:{111[

}3—«— sarcina

V Y X
O

out

. |
|
n i O
. T
|
I

€ 1

3. Comportamentul circuitelor CMOS la iesire rezultd din studiul caracteristicilor Iou
= f(Vour). Aceste caracteristici de iesire sunt caracteristici de drend pentru tranzistoare MOS
cu canal de tip p, respectiv de tip n, si determina curentul debitat la iesire cand aceasta este in
1 logic, respectiv curentul absorbit de iesire cand aceasta este in 0 logic. Montajele pentru
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trasarea punct cu punct a caracteristicilor de iesire sunt date n figura urmatoare:

e
5o

4. Se masoara timpii de propagare prin poartd cu ajutorul montajului din figura
urmatoare. Generatorul furnizeaza la intrare impulsuri de amplitudine 5V cu frecventa de
circa IMHz. Pe un osciloscop cu 2 canale se vizualizeaza atat semnalul de intrare cat si
semnalul de la iesirea portii logice. Prin suprapunerea celor doud semnale se méasoara cei doi
timpi de propagare t pHL §i t pLH . Se verificd egalitatea aproximativa a celor doi timpi de
propagare. Studiati variatia timpilor de propagare cu modificarea tensiunii de alimentare si cu
modificarea sarcinii de la iesirea portii (prin adaugarea unor noi intrari CMOS).

V. =+5V

cc
}3 out

generator

Rlllf

]
== ———
)]
=

5. Se realizeazd montajul din figura urmatoare. Se vizualizeazd formele de unda la
iesirea portii CMOS (tensiunea de iesire) si pe rezistenta Inseriatd in circuitul de alimentare
(curentul consumat de circuitul integrat). Intrarile celorlalte porti logice din circuitul integrat
se conecteaza la nivele logice stabile, 0 sau 1. Astfel consumul de curent al circuitului integrat
este dat in exclusivitate de poarta care comutd. Comentati imaginea de pe ecranul tubului
catodic. Ce se Intdmpla daca se mareste tensiunea de alimentare?

cenerator | Vpp= 5V
impulsuri
|
Rint :
p—— sarcind
|
| ’ T
| ?
|

Referatul de laborator trebuie sa contina toate datele (parametrii) masurati,
graficele aferente si observatiile studentilor privind problemele studiate.
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Laboratorul nr. 4
Studierea circuitului poarta

In cadrul acestei lucriri de laborator se va studia functionarea circuitului poarti
prezentat in cadrul orelor de curs . Cu ajutorul pupitrului de experimente NX — 4i si utilizind
circuite integrate care Incorporeaza porti logice AND si NAND de exemplu SN74HCOS8 sau
SN74HCO0 se vor realiza schemele circuitelor. Se va studia anexa Indrumarului de laborator
pentru a se identifica caracteristicile tehnice ale circuitelor folosite.

Pentru circuitul de tip poarta se vor folosi doud scheme prezentate mai jos:

PRt
C

O

o—
C

Dupa realizarea circuitelor si verificarea lor se va porni pupitrul de experimente
urmarind functionarea.

La intrarea C de comanda a circuitului se va aplica semnal logic de la unul din
comutatoarelor logice ale pupitrului cu ajutorul caruia se va alterna semnalul “1” si “0” logic.
La intrarea S se va aplica un semnalul dreptunghiular preluat de la generatorul pupitrului 13,
cu parametrii stabiliti prin comutatoarele de reglaj a modulului generator.

Semnalul aplicat se va vizualiza cu ajutorul osciloscopului conectat la iesirea Y a
circuitului.

Se va studia functionare circuitului poarta, modificandu-se semnalul logic de comanda
aplicat si urmarind semnalul de la iesirea circuitului cu ajutorul osciloscopului.

Referatul de laborator trebuie sa contina scheme utilizate la realizarea
circuitelor precum si explicatiile referitoare la functionarea circuitului poarta.

107



Laboratorul nr. S
Studierea circuitului de selectie

In cadrul acestei lucrari de laborator se va studia functionarea circuitului de selectie
prezentat in cadrul orelor de curs . Cu ajutorul pupitrului de experimente NX — 4i si utilizind
circuite integrate care incorporeazd porti logice AND si NOT de exemplu SN74HCOS,
SN74HC20, SN74HCO04 se vor realiza schemele circuitelor. Se va studia anexa indrumarului
de laborator pentru a se identifica caracteristicile tehnice ale circuitelor folosite.

Circuitul de selectie ce va fi studiat In cadrul acestui laborator va fi cel ce va selecta
valoarea 8910y (1011001(2)) din cele 128 valori posibile ce pot fi aplicate la intrare. Functia
logica a circuitului va fi:

Schema circuitului este urmatoarea:

x5 =! TE4HCZ0
xS @—[}»o—j,
=) -

x& o T4HC20
B =0—
[

T4HCO4

La intrarile X0 — X6 se vor aplica semnale logice preluate de la comutatoarele
pupitrului. In functie de valorile logice aplicate la intrarile circuitului de selectie se va
vizualiza iesirea cu ajutorul unui led.

Se va observa ca numai pentru o anumitd combinatie logica a semnalelor aplicate la
intrare iesirea circuitului va fi in 1 logic.

In continuare studentii trebuie si realizeze schema circuitului de selectie pentru
valoarea 55(10) .

Referatul de laborator trebuie sa contind schema utilizata la realizarea
circuitului precum si explicatiile referitoare la functionarea lui precum si schema
circuitului de selectie propus.
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Laboratorul nr. 6
Studierea functionarii circuitului de decodificare

In cadrul acestei lucriri de laborator se va realiza si se va studia functionarea
circuitului decodificator 1 din 4 prezentat in cadrul orelor de curs. Cu ajutorul pupitrului de
experimente NX — 41 si utilizand circuitele integrate care Incorporeaza porti logice AND cu 2
intrdri s1 NOT de ex: SN74HCO08 si SN74HC04 se va realiza schema circuitului prezentata
mai jos. Se va studia anexa Indrumarului de laborator pentru a se identifica caracteristicile
tehnice ale circuitelor folosite.

>—O i
>—O v
>—O v2
>—O 3
Ry
x0 x1

Dupa realizarea circuitului si verificarea lui se va pune in functiune pupitrul de
experimente.

Se vor aplica semnale logice la cele doud intrari utilizind comutatoarele 12 ale
pupitrului, urmarindu-se valoarea semnalului logic de la cele 4 iesiri cu ajutorul ledurilor
conectate.

Aplicandu-se toate cele 4 combinatii posibile de semnale logice la cele doua intrari se
va intocmi tabela de adevar a circuitului decodificator.

Referatul de laborator trebuie sa contina schema circuitului, tabela de adevar si
observatiile lor privind functionarea lui.
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Laboratorul nr. 7
Utilizarea programului Digital Works in studiul circuitelor digitale.
Programul Digital Works este un program gratuit, foarte usor de folosit in studiul si

simularea functionarii circuitelor digitale studiate in cadrul orelor de curs. Interfata
programului este prezentatd mai jos:

*% Digital Works 95 - Untitled

File Edit Circuit View Tools Help

IR = & <— Baria standard de butoane

DIrDiree D PirEamom l GH =m 8 £ + | o A 7
oo onmoe [

Realizarea unei scheme utilizand acest soft este foarte simpla. Se da click cu mouse-ul
pe simbolul circuitului logic necesar si apoi se da din nou click pe spatiul de lucru unde dorim
sa plasam circuitul. Circuitul respectiv poate fi sters, daca dorim prin selectarea lui cu un
click de mouse si apoi apasarea tastei del. De asemenea el poate fi mutat pe spatiul de lucru si
rotit cu ajutorul mouse-ului.

Dupa plasarea componentelor se realizeazd conexiunea prin trasarea firelor de
legatura. Acest lucru se efectueaza cu ajutorul “creionului” din bara de butoane. La
apropierea de un punct de legaturda valid softul afiseaza un stegulet “wire” anuntand
posibilitatea de a da click cu butonul stang al mouse-ului pentru a incepe desenarea firului.
Terminarea conexiunii se realizeaza, fara a se tine apasat butonul mouse-ului, prin efectuarea
unui nou click atunci cand apare steguletul respectiv la apropierea de punctul de conexiune
dorit.

Dupa terminarea de desenat a schemei se simuleaza functionarea circuitului electronic
digital cu ajutorul butoanelor din bara de rulare. Cu ajutorul butonului 1 se pot comanda
generatoarele de semnal logic.

Pentru a experimenta utilizarea acestui soft studentii trebuie sa realizeze si sa
simuleze schemele circuitelor logice de la laboratorul 1.
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Laboratorul nr. 8

Simularea functionarii circuitelor poarta si de selectie
cu ajutorul programului Digital Works

In cadrul acestui laborator se va studia functionarea circuitelor poartd si de selectie
prezentate in cadrul orelor de curs si studiate in cadrul unui laborator precedent.

Cu ajutorul programului Digital Works se va desena schema fiecarui circuit in parte si
se va simula functionarea lui urméand sa se intocmeasca tabela de adevar a circuitelor.

Pentru circuitul de tip poarta se vor folosi doud scheme prezentate mai jos:

S SR
C

o

—
C

La intrarea C de comanda a circuitului se va aplica un semnal logic de la un comutator logic
cu ajutorul caruia se va alterna semnalul “1” si “0” logic. La intrarea S se va aplica un
semnalul dreptunghiular cu ajutorul unui generator de ceas, frecventa putdndu-se modifica
din meniul programului.

Se va desena schema si se va drumul la simulare urmarindu-se functionarea
circuitului. De asemenea in fereastra Logic History a programului se vor observa si formele
de unda ale semnalului de ceas aplicat la intrare precum si semnalului de la iesire.

Pentru circuitul de selectie a valorii 5510y se va folosi schema urmatoare:

X5 @—Do—jf

x4 [

m@—[::»o—'—
[al,

=0

Se va desena schema si se va drumul la simulare urmarindu-se functionarea
circuitului.

Referatul de laborator trebuie sia contina schemele circuitelor si observatiile lor
privind functionarea lor.
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Laboratorul nr. 9

Simularea functionarii circuitelor multiplexor si demultiplexor
cu ajutorul programului Digital Works

In cadrul acestui laborator se va studia functionarea circuitelor multiplexor si
demultiplexor prezentate in cadrul orelor de curs.

Cu ajutorul programului Digital Works se va desena schema fiecarui circuit in parte si
se va simula functionarea lui urméand sa se intocmeasca tabela de adevar a circuitelor.

1. Circuitul Multiplexor 2*: 1

0 O —\
L/
"B —\
=
2 O —\ ¥
L/
B O —\
L/
Ly
A1 AD

La intrarile Xo — X3 se vor aplica generatoare de semnal de anumite frecvente. Prin
aplicarea oricaror combinatii posibile de semnale logice la intrarile de adresd Ao s1 A1, se va
urmari care dintre cele patru semnale de la intrarea circuitului multiplexor va ajunge la iesire.

2. Circuitul Demultiplexor 1 : 2

B

D .

Do »
L

(=] (o]
Al AD
La intrarea Xo se va aplica un generator de semnal . Prin aplicarea oricaror combinatii
posibile de semnale logice la intrarile de adresd Ao si Ai , se va urmari la care dintre cele
patru iesiri ale circuitului demultiplexor Yo — Y3 va ajunge semnalul de la intrare Xo.
Referatul de laborator trebuie sa contina schemele, tabelele de adevar si
observatiile studentilor privind functionarea fiecarui circuit in parte.
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Laboratorul nr. 10
Studiul functionarii circuitului multiplexor

In cadrul acestei lucriri de laborator se va realiza si se va studia functionarea
circuitului multiplexor studiat in cadrul laboratorului precedent. In  prima  parte a
laboratorului studentii se va realiza schema circuitului multiplexor simulat la ora de laborator
precedenta.

0[O N
Y
[ “\H
L/ 93
- [+ T ¥
./
A [+ N
Y
|8 |3
Al Al

La intrarile circuitului multiplexor se va plica pe rand un semnalul
dreptunghiular preluat de la generatorul pupitrului 13, cu parametrii stabiliti prin
comutatoarele de reglaj a modulului generator.

La intrarile de adresd ale circuitului se vor aplica semnale logice de comutatoarele
logice ale pupitrului. Pentru vizualizarea semnalului de la iesire se va folosi atat un LED al
pupitrului (2) cat si un osciloscop cu ajutorul caruia se vor masura parametrii semnalului.

In continuare se va folosi circuitul integrat SN74HC153 care are in componentd doui
circuite multiplexoare fiecare cu 4 intrdri. Pentru aceasta se va studia foaia de catalog a
circuitului, din anexa Indrumarului de laborator, pentru identificarea pinilor circuitului
multiplexor.

Se va realiza noul circuit si se vor aplica la intrari aceleasi semnale ca si la circuitul
precedent studiat.

Cu ajutorul osciloscopului se va vizualiza semnalul aplicat pe rand la cele patru intrari
cat si la iesirea circuitului multiplexor.

Referatul de laborator trebuie sa contina schemele si observatiile studentilor
privind functionarea fiecarui circuit in parte.
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Laboratorul nr. 11
Studiul circuitelor basculante bistabile

In cadrul acestei lucrari de laborator se vor studia functionarea circuitelor basculante
bistabile de tip JK, D, T, pentru fiecare circuit in parte se vor intocmi tabele de adevar . Cu
ajutorul pupitrului de experimente NX — 41 si utilizdnd circuite integrate care incorporeaza
bistabile de tip JK, de exemplu CD74HC73 sau SN74LS73 se vor realiza schemele
circuitelor. Se va studia anexa indrumarului de laborator pentru a se identifica caracteristicile
tehnice ale circuitelor folosite.

Circuitul basculant bistabil sincron JK:

ka:uzk
E—K
- @B

cloch

=1 ]

B

La intrarile J si K se vor aplica semnale logice de la comutatoarele logice ale
pupitrului iar pentru vizualizarea semnalului la iesire se va folosi un LED al pupitrului (2).
La intrarea de sincronizare se va aplica un semnal dreptunghiular preluat de la generatorul
pupitrului de frecventd mai micd, pentru a se urmari mai usor functionarea. Prima data se va
identifica modul de sincronizare al circuitului JK, pe frontul crescator sau descrescétor al
semnalului se ceas. In urma aplicarii semnalelor logice la intrare se va intocmi tabela de
adevar.

Prin aplicarea unor semnale logice pe intrarile asincrone CLEAR (C) si PRESET (P)
ale circuitului se vor urmari efectele, dandu-se explicatii privind rolul lor.

Aceleasi operatii se vor efectua si pentru studiul circuitelor basculante bistabile de tip
D si T. Se vor folosi aceleasi circuite integrate, utilizdnd schemele urmatoare:

@_
clocko :k:unk

o O— &
- & b

Circuit basculant bistabil sincron de tip D

—C

[ ]

-

Referatul de laborator trebuie sd contind schemele, tabelele de adevar si observatiile
studentilor privind functionarea fiecarui circuit in parte.

:k:-ckl?_l_?— é:{l:-:k
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Circuit basculant bistabil sincron de tip T
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-
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Laboratorul nr. 12

Studiul circuitelor logice secventiale de tip numarator

Cu ajutorul softului Digital Works se va simula si studia functionarea circuitelor
secventiale de tip numadrator sincron sau asincron care genereaza la iesire o secventa de
numere binare.

Pentru studierea functionarii unui numarator asincron de trei biti se va folosi schema
urmatoare:

AD AT Al
o 2 2
J Q. J o J o
clocko — — clock  _ — clock  _ —clock  _
K 2 i Q : Q

Se va desena schema si se va drumul la simulare urmarindu-se functionarea
circuitului. De asemenea in fereastra Logic History a programului se vor observa si formele
de unda ale semnalului de ceas aplicat la intrarea de sincronizare a circuitului basculant
bistabil precum si semnalelor de la cele trei iesiri ale circuitului A0 — A2. Urmarindu-se
functionarea se va observa ca numerele binare generate sunt in sens crescator de la 0 la 7.

Se va explica cine impune acest lucru §i cum va arata schema unui circuit numarator
asincron care genereaza numere binare in sens descrescator, de la 7 la 0 pe un ciclu de
functionare.

In continuare pentru studiul functiondrii unui numarator sincron de trei biti se va
folosi schema urmatoare:
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Ca si la schema precedenta se va urmarii functionarea circuitului prin fereastra Logic
History. Se va explica functionarea numdaratorului si ca tema se propune elaborarea circuitului
numarator sincron de 4 biti.

Referatul de laborator trebuie sa contind schemele, observatiile studentilor
privind functionarea fiecirui circuit in parte precum si temele propuse la fiecare circuit
in parte.
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Laboratorul nr. 13
Realizarea unui numarator programabil

In cadrul acestui laborator se va realiza si studia functionarea unui circuit logic
secvential de tip numarator asincron, pe trei biti, programabil. Programarea numaratorului,
implica posibilitatea ca numaratorul sd Tnceapa sa numere de la o valoare 0<n<7 aleasa si
impusd numadratorului prin pinii de comanda PRESET ai circuitului basculant bistabil de tip
JK.

Schema circuitului numarator programabil este prezentatd in figura de mai jos:

o 2 o

o

A=
'::—&—
Q. J QF . J [l o
chcko — . ::\::.3': =L . . ::\::.3( =L L] - ::a:::( =L
|
i = B
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DO D2

Circuitul are la bazd schema unui numarator asincron studiatd la un laborator
precedent, in plus exista circuitul de selectie pentru cifra 0 realizat dintr-o poarta logicd AND
cu trei intrari si trei porti inversoare, care valideazd posibilitatea aplicdrii numarului
programabil la intrarile DO — D2 la intrarile de PRESET ale circuitelor basculante bistabile.

Cu ajutorul pupitrului de experimente NX — 4i si utilizand circuite integrate care
incorporeaza bistabile de tip JK, de exemplu CD74HC73 sau SN74LS73 se va realiza
circuitul numaritor. In plus se vor utiliza circuite integrate care incorporeazi porti logice
AND cu 2 intrdri, trei intrari i porti logice inversoare (ex: SN74HC08, SN74HC04). Se va
studia anexa indrumarului de laborator pentru a se identifica caracteristicile tehnice ale
circuitelor folosite.

Dupa realizarea circuitului si verificarea lui se va porni pupitrul de experimente
urmdrind functionarea lui. Valoare logica doritd sa fie programata, va fi impusd cu ajutorul
comutatoarelor logice ale pupitrului la intrarile DO — D2.

Referatul de laborator trebuie sa contina schema circuitului si observatiile
studentilor privind functionarea lui.
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Laboratorul nr. 14
Studiul registrului de deplasare

In cadrul acestui laborator se va realiza si studia functionarea unui circuit logic
secvential de tip registru serial de patru biti cu deplasare la dreapta cu cele doud moduri de
functionare, incarcare paraleld a datelor 1n registru si deplasarea lor la dreapta. Acest circuit
logic secvential fiind studiat la orele de curs.

Pentru realizarea lui se va folosi schema prezentata in figura urmatoare:
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Cu ajutorul pupitrului de experimente NX — 4i si utilizand circuite integrate care
incorporeaza bistabile de tip D, de exemplu SN74LS174 sau SN74LS175 se va realiza
circuitul registru. In plus se vor utiliza circuite integrate care incorporeaza porti logice AND
cu 2 intrari, porti logice inversoare si porti logice OR cu 2 intrdri (ex: SN74HCOS,
SN74HC04, SN74HC32). Se va studia anexa indrumarului de laborator pentru a se identifica
caracteristicile tehnice ale circuitelor folosite.

La intrarea seriald a circuitului registru se va aplica un semnal logic de la unul din
comutatoarele pupitrului sau un semnal dreptunghiular preluat de la blocul generator. Intrarea
de comanda permite ca prin aplicarea unui semnal logic 1 sd se efectueze deplasarea la
dreapta a informatiei iar la aplicarea unui semnal logic 0 sa se poatd incarca paralel registru
cu semnale logice aplicate la intrarile A, B, C si D. QA, QB, QC si QD sunt iesirile paralele
care pot fi vizualizate cu ajutorul unor leduri conectate, iar QD este de asemenea iesirea
seriald a circuitului registru.

Dupa realizarea schemei si verificarea ei se va porni pupitrul de experimente,
verificandu-se functionarea circuitului registru in ambele moduri de functionare, in incarcare
seriald a datelor si deplasarea lor la dreapta precum si posibilitatea incarcarii a datelor paralel
prin intrarile A — D.

Referatul de laborator trebuie sa contind schema circuitului si observatiile
studentilor privind functionarea lui.
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Laboratorul nr. 15

Tabelul de adevar ale circuitelor logice bipolare
AND, NAND, OR, NOR, XOR, XNOR

In cadrul acestei lucrari de laborator se vor realiza circuitele cu ajutorul cirora se vor
studia tabelele de adevar ale circuitelor logice AND, NAND, OR, NOR, XOR, XNOR.
Pentru realizare lor se vor utiliza circuitele integrate 74HCO08, 74HC00, 74HC32, 74HCO02,

74HCO04 si 74HCS6.
Se va studia anexa indrumarului de laborator pentru a se identifica caracteristicile

tehnice ale circuitelor folosite.
Pentru realizarea montajelor se vor folosi urmatoarele scheme:

a) circuitul AND, NAND

int1 T4HCOB
le=
int 2 D—O LED
74HCD4
o } =0 O
B—
b) circuitul OR, NOR
T4HC3Z
le=
[C]
) LED
[T
T4HC32 74HC04

=) > o

¢) circuitul XOR, XNOR

74HCE6
s
LED
[
rantes 74HC04

=] oo =

Pentru realizarea fiecarui circuit in parte se va folosi pupitrul de experimente NX -4i,
circuitele integrate digitale aferente si firele necesare pentru realizarea legaturilor.

Referatul de laborator trebuie sa contina tabelele de adevar aferente fiecarui
circuit.
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Laboratorul nr. 16

Simularea functiondrii circuitelor celula sumator 1 bit
cu ajutorul programului Digital Works

In cadrul acestui laborator se va studia functionarea circuitului celuld sumator ce
efectueaza operatia de adunare dintre doi operanzi pe 1 bit, prezentat in cadrul orelor de curs.

Cu ajutorul programului Digital Works se va desena schema circuit si se va simula
functionarea lui urmand sa se intocmeasca tabela de adevar.

Celula sumator pe un bit efectueazd operatia de adunare intre doi operanzi pe un bit
(A0 + BO0) acceptand si posibilitatea aparitiei unui transport de la un calcul precedent (TO).
Rezultatul adunarii va fi afigat la iesirile CO si TI(C1). Schema circuitului este prezentata mai
jos. Se vor aplica semnale logice la cele trei intrari urmarindu-se corectitudinea operatiei de
adunare prin valorile obtinute la iesire.

Utilitatea acestei scheme este data de posibilitatea efectudrii operatiei de adunare Intre
doi operanzi exprimati pe un numar oarecare de biti utilizind un numar de celule egal cu
numarul de biti al operanzilor, conectate intre ele prin iesirea T1 a primei celule si intrarea TO
a celulei urmatoare.

| Co Cl

TO |

T1 T1

B0 A0 B1 Al
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Laboratorul nr. 17

Studiul functionarii circuitului demultiplexor

In cadrul acestei lucriri de laborator se va realiza si se va studia functionarea
circuitului demultiplexor studiat in cadrul laboratorului precedent. In  prima  parte  a
laboratorului studentii se va realiza schema circuitului demultiplexor simulat la o ord de
laborator precedenta. Cu ajutorul pupitrului de experimente NX — 4i si utilizand circuitele
integrate care incorporeaza porti logice AND, NOT si OR de ex: SN74HCO08, SN74HC20,
SN74HC32 si SN74HCO04 se va realiza schema circuitului. Se va studia anexa indrumarului
de laborator pentru a se identifica caracteristicile tehnice ale circuitelor folosite.

Schema circuitului multiplexor este urmatoarea:
*0 @
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La intrarea circuitului demultiplexor se va un semnalul dreptunghiular preluat de la
generatorul pupitrului 13, cu parametrii stabiliti prin comutatoarele de reglaj a modulului
generator.

La intrarile de adresd ale circuitului se vor aplica semnale logice de comutatoarele
logice ale pupitrului. Pentru vizualizarea semnalului la cele patru iesiri se vor folosi cate un
LED al pupitrului (2) cat si un osciloscop, cu ajutorul cidruia se vor masura parametrii
semnalului aplica la intrare.

In continuare se va folosi circuitul integrat SN74HC139 care are in componenti doui
circuite demultiplexoare fiecare cu 4 iesiri. Pentru aceasta se va studia foaia de catalog a
circuitului, din anexa indrumarului de laborator, pentru identificarea pinilor circuitului
multiplexor.

Se va realiza noul circuit §i se vor aplica la intrare acelasi semnal ca si la circuitul
precedent studiat.

Cu ajutorul osciloscopului se va vizualiza semnalul aplicat pe rand la cele patru intrari
cat si la iesirea circuitului multiplexor.

Referatul de laborator trebuie sa contind schemele si observatiile studentilor
privind functionarea fiecarui circuit in parte.
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intrebiri propuse studentilor in cadrul orelor de laborator

Intrebarile sunt impartite pe seturi corespunzitoare grupurilor de studenti de lucru in

cadrul orelor de laborator.

Setul 1

(O8]

e

Setul 2

9]

Setul 3

Amplitudinea varf la varf a unui semnal sinusoidal, masurata cu osciloscopul indica
5V. Pozitia comutatorului de amplitudine indica 2V/div. Cate diviziuni are
amplitudinea semnalului?

Iesirea unei porti TTL logice indica sortanta 10. Care e curentul maxim furnizat de
poarta?

Cate porti MOS se pot conecta la iesirea unei porti TTL cu sortantd 3?

Desenati un circuit de selectie pentru numarul 240, realizat cu porti SI cu 4 intrari si
inversoare.

Scrieti ecuatiile demultiplexorului cu 4 iesiri.

Care este conditia ca ansamblul multiplexor-demultiplexor sa poata fi folosit la
transmisia la distantd a semnalelor.

Amplitudinea unui semnal sinusoidal, masurata cu osciloscopul indica 2 diviziuni.
Pozitia comutatorului de amplitudine indica 2V/div. Care este amplitudinea varf la
varf a semnalului?

Cum se poate conecta o poarta TTL la iesirea unei porti MOS?

Cate porti TTL cu sortanta de intrare 3 se pot conecta la iesirea unei porti TTL cu
sortanta 10?

Desenati un circuit de selectie pentru numarul 67, realizat cu porti SI-NU cu 4 intrari
si inversoare.

Scrieti ecuatiile demultiplexorului cu 2 iesiri.

La o conexiune multiplexor-demultiplexor cum se realizeaza transmiterea informatiei:
serial sau paralel? Explicati.

Perioada masurata pe ecranul unui osciloscop indica 2,5 diviziuni. Ce frecventa are
semnalul daca pozitia comutatorului bazei de timp este pe 2ps/div?

Cum poate fi conectata iesirea unei porti MOS alimentata la o tensiune Vpp=10V la o
intrare TTL?

Cum este definita sortanta in cazul circuitelor logice MOS?

Desenati un circuit de selectie pentru numarul 165, realizat cu porti SI-NU cu 3 intrari
si inversoare.

Care este frecventa minima a semnalului de comanda a unui demultiplexor céruia i se
aplica la intrare un semnal multiplexat cu frecventa maxima de 1kHz?
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6. Care sunt principalele aplicatii ale ansamblului multiplexor-demultiplexor?
Setul 4

1. Cate diviziuni va avea pe ecranul osciloscopului un semnal de 1kHz, daca pozitia
comutatorului bazei de timp se afld pe pozitia 0,5 ms/div?

2. Desenati schema de comanda a unei porti MOS alimentata la o tensiune Vpp=10V cu
ajutorul unei porti TTL cu colectorul in gol (open collector).

3. Daca la iesirea unei porti logice cu sortantd 10 se conecteaza 5 intrdri cu sortanta 3, ce
se va intdmpla cu nivelele logice ale iesirii?

4. Desenati un circuit de selectie pentru numarul 204, realizat cu porti SI-NU cu 4
intrari.

5. Daca frecventa semnalului de comanda a unui demultiplexor este de 1kHz, care este
frecventa maxima a semnalului multiplexat care se poate aplica la intrarea acestuia?

6. Pentru un ansamblu multiplexor-demultiplexor cu 3 intrdri de comanda, care este
numarul maxim de semnale distincte ce pot fi trimise la distanta?

Intrebari suplimentare:

- Care este sortanta de iesire a unui circuit logic cu colectorul in gol
(oppen collector)?

- Daca se da frecventa de comanda f. a unui ansamblu multiplexor-
demultiplexor cu 3 intrdri de comanda. Care este durata de
transmitere a unui semnal cu 8 biti prezentat la intrarea
multiplexorului?
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ANEXA 1

SN5408, SN54L508, SN54508
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SOLS033 - DECEMBER 1283 — REVISED MARCH 1988

* Package Options Include Plastic *‘Small
Outline’* Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic

SN5408, SN54LS08, SN54S08 . . . J OR W PACKAGE
SN7408 . ..J OR N PACKAGE
SN74LS08, SN74S08 . . . D, J OR N PACKAGE

DIPs (TOP VIEW)
¢ Dependable Texas Instruments Quality and 1A51 Udh vee
Reliability 1802 13[]4B
1y s 120044
2A 4 104y
d iptiol

eserpron 280s 10[]3B
These devices contain four independent 2-input 2y s alJ3A
AND gates. GND 7 8[]3Y

The SN5408, SN54LS08, and SN54508 are

characterized for operation over the full military

SN54LS08, SN54508 . . . FK PACKAGE

temperature range of —565°C to 125°C. The (TOP VIEW)

SN7408, SN74LS08 and SN74S08 are
characterized for operation from 0° to 70°C.

FUNCTION TABLE (sach gats)

INPUTS OUTPUT
A B Y
H H H
L X L
X L L

logic symbolt

1A (1)
182
2A—-——-u]
28 {5)
3A 9
25 110}
a2
o513

IEC Publication 617-12,
Pin numbers shown are for D, J, N, and W packages.

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and QA_D_

3]

(6)

NC—No internal connection

logic diagram (positive logic)
2v

1A y
(8) 15:3_”

3y

2a
s 2y
1 4y

3A
3B

PRODUCTICN DATA information is current as of
Praducts conform to specifications per the terms of
standard warranty. Production processing dees not necessarily include

testing of all parameters.

ublication date.
exas [nstruments

‘ Copyright @ 1988, Texas Instruments Incorporated

INSTRUMENTS

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265 1
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SN5442A, SN54L.542, SN7442A, SN74L542

4-LINE BCD TO 10-LINE DECIMAL DECODERS

S0LS108 — MARCH 1974 — REVISED MARCH 1988

® All Qutputs Are High for invalid Input SN5442A, SN54LS42 . . . J OR W PACKAGE
Conditions SN7442A . .. N PACKAGE

SN74LS42 . .. D OR N PACKAGE
® Also for Application as (TOP VIEW)
4-Line-to-16-Line Decoders

3-Line-to-8-Line Decoders o (0 Vhe[d vee
10z s0a
[ ] i |

Diode-Clamped Inputs 200 s
alfa w3dc
TYPICAL TYPICAL a[]s 12[] D
TYPES POWER PROPAGATION s[s wn[de
DISSIPATION DELAYS 6]z 1w[ds
‘42A 140 mwW 17 ns GND E 8 all 7

'LS42 35 mW 17 ns

description SN54L542 . . . FK PACKAGE
These monolithic BCD-to-decimal decoders (TOP VIEW)

consist of eight inverters and ten four-input
NAND gates. The inverters are connected in
pairs to make BCD input data available for
decoding by the NAND gates. Full decoding of
valid input logic ensures that all outputs remain
off for all invalid input conditions.

The '42A and ‘'LS42 feature inputs and outputs
that are compatible for use with most TTL and
other saturated low-level logic circuits. DC noise
margins are typically one volt.

The SN5442A and SN54LS42 are characterized
for operation over the full military temperature
range of —55°C to 125°C. The SN7442A and
SN74L542 are characterized for operation from
0°C to 70°C.

NC - No internal connection

PRODUCTION DATA infermation is curent as of publication date. Caopyright @ 1988, Texas Instruments Incorporated

Products conform ta specifications per the terms of Texas Instruments

standard warranty. Production processing does nat necessarily include
testing of all parameters.

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265 1
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SN5442A, SN54LS42, SN7442A, SN74L542
4-LINE BCD TO 10-LINE DECIMAL DECODERS

SOLS109 — MARCH 1874 — REVISED MARCH 1588

logic symbolt

D

(15)

—_—

BCD/DEC

(14)
(13)
(12)

CEEEEEE

w oW o~ & AW N o

L (1) 0
(2,
b (35
b (4] 5
(5] a
= (6] 5
b (7 6
- 19} 7
|~ (10} 8
. (11 9

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

-muuﬁl—b

Pin numbers shown are for D, J. N, and W packages.

na | :
INPUT C

(L]
INPUT O
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OUTPUT O

1
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OUTPUT 1
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31
DUTPUT 2

[
OUTRUT 2
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u = ourruTe
B
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SN5446A, '41A, '48, SN54L547, 'L S48, 'LS49

ANEXA 3 SN7446A, '47A, '48, SN74L547, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
SOLS111 — MARCH 1974 — REVISED MARCH 1988
‘46A, ‘47A, 'LS47 ‘48, 'LS48 ‘LS49
feature feature feature
¢ Open-Collector Outputs & Internal Pull-Ups Eliminate * Open-Collector Outputs
Drive Indicators Directly Need for External Resistors .
* Blanking Input
¢ Lamp-Test Provision & Lamp-Test Provision
* Leading/Trailing Zero e Leading/Trailing Zero
Suppression Suppression
SN5446A, SN5447A, SN54LS47, SN5448, SN54LS47, SN54LS48 . . . FK PACKAGE

SN54LS48 . . . J PACKAGE
SN7446A, SN7447A,
SN7448 , . . N PACKAGE
SN74LS47, SN741548 . .. D OR N PACKAGE

(TOP VIEW)

B[y \Vie[Jvee
c2 spf
__u0s  1ag
BI!RBOEni 13EIa
RBI[]s 12{0b
(e  1Pe
Ald? 104
GND {8 9lle

SN54LS49 . . . J OR W PACKAGE
SN74LS49 . ..D OR N PACKAGE
(TOP VIEW)

UM:{ Vee
10 f
12:]9
10 a
100 b
slec
g(] d

Co »P0%pnw
noonn
-~ o B W oR -

(TOP VIEW)

SN54LS49 . . . FK PACKAGE
(TOP VIEW)

NC = Mo internal connection

PRODUCTICN DATA information is current a5 of publication date.
Praducts conform to specifications per the terms of Texas [nstruments

standard warranty. Production processing does nat necessarily include
testing of all parameters. l

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265
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SN5446A, '47A, '48, SN54L547, 'LS48, 'LS49
SN7446A, '47A, '48, SNT4LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SDLS111 - MARCH 1974 — REVISED MARCH 1988

¢ All Circuit Types Feature Lamp Intensity Modulation Capability
DRIVER OUTPUTS TYPICAL
TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION
SN5446A low open-collector 40 mA 30V 320 mW J, W
SNE5447A low open-collector 40 mA 15V 320 mW J W
SN5448 high 2-k{l pull-up 6.4 mA 55V 265 mwW JW
SNG4LS47 low open-collector 12 mA 16V 35 mwW J, W
SN54L548 high 2-kf} puli-up 2 mA 5.5V 125 mW J, W
SNE4L549 high open-collector 4 ma 55V 40 mwW J,wW
SN7448A low open-collector 40 mA 30V 320 mW J, N
SN7447A low open-collector 40 mA 15V 320 mwW J, N
SN7448 high 2-k1 pull-up 6.4 mA 5.5V 265 mW J. N
SN74L547 low open-collector 24 mA 15V 35 mw J, N
SN74L548 high 2-k pull-up 6 mA 55V 125 mwW J. N
SN74L549 high open-collector 8 mA 5.5 V 40 mW J. N
logic symbols?t
‘46A, ‘4TA, LSS4T ‘48, 'L548
P 52 I
BI/RBO -q-t 1 BI/RBO .q.t =1
-3 -3
RETA5L ey & Q621 [T N & QG2
T IE o7 2
| cT=0 cT0]
vao s 2027 0pw 113, V2o a 019 13,
(7} 1 b 20,21 Q12 A . b 2021 §p 12y
{1 ¢ 20210pw UV m ¢ ol U1
J g d 20210 10 e 420219 no_,
(- « 20210 19, e e 0@ o,
plil ____lg f 20210 w15 plél____lg r el U8
9 20210k, 04 9 20219 e .
'LS49
BIN/7-SEG
(T3)
Bl G20
L] - JFmol,
) LI
pd__ 1, ] L
4200 84
c—i2 {4, 70 OF—18_.
(o3
o1& {5 P 1 o) BLLE Y

1 These symbols are in accordance with ANSIIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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SN5446A, '47A, '48, SN54L.547, 'L S48, 'LS49
SN7446A, '47A, '48, SN74L.547, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SOLS111 — MARCH 1974 — REVISED MARCH 1988

description

The ‘46A, ‘47A, and 'LS47 feature active-low outputs designed for driving common-anode LEDs or incandescent
indicators directly. The "48, 'LS48, and 'L.S49 feature active-high outputs for driving lamp buffers or common-cathode
LEDs. All of the circuits except ‘LS48 have full ripple-blanking input/output controis and & lamp test input. The 'L549
circuit incorporates a direct blanking input. Segment identification and resultant displays are shown below. Display
patterns for BCD input counts above 9 are unique symbols to authenticate input conditions.

The "46A, '47A, '48, 'LS47, and 'LS48 circuits incorporate automatic leading and/or trailing-edge zero-blanking control
{REI and RBO). Lamp test (LT) of these types may be performed at any time when the BI/RBO node is at a high level.
All types (including the '49 and ‘L548) contain an overriding bianking input {BI), which can be used to control the
tamp intensity by pulsing or to inhibit the outputs. Inputs and outputs are entirely compatible for use with TTL logic
outputs,

The SN54246/SN74246 and ‘247 and the SN54L.5247/SN74L5247 and ‘L5248 compose the 5 and the 9 with
tails and were designed to offer the designer a choice between two indicator fonts.

—

[ i3 _HL O ) =
L F R

1] b 2 3 4 5 & 7 8 a 10 11 12 13 14 15
d NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

SEGMENT
IDENTIFICATION

‘464, '47A, LS4T7 FUNCTION TABLE (T1)

DECIMAL s s -‘
oR INPUT /GO OUTPUT NOTE
FUNCTION LT |RBI| D c B A a b c d ® f a
) H H L L L L H on |oN [oN [ on | on | on | oFF
? H X L L L H H OFF | ON | ON | OFF | OFF | OFF | OFF
2 H X L L H L H ON | ON JOFF | ON | ON [OFF | ON
2 H X L L H H H on | on | on | on | ofF | oFr | on
4 H x L H L L H OFF | ON | oN |OFF jOFF | on | ON
5 H x L H L H H oN |OFF |ON | ON |OFF | ON | ON
6 H X L H H L H OFF |OFF |ON | ON | ON | ON | ON
7 H X L H H H H ON | ON | ON | OFF | OFF | OFF | OFF}
8 H X H L L L H on lov Jov Jon | on | on | on
9 H X H L L H H onN | ON |ON |OFF |OFF | ON | ON
10 H x H L H L H OFF |OFF |oFF | ON | ON |OFF | ON
11 H X H L H H H offF |oFF | on | on | OFF | oFF | ON
12 H X H H L L H OFF | ON |OFF |OFF |OFF | on | on
13 H X H H L H b onN |OFF |oFF | ON [OFF | oN | ON
14 H X H H H L H OFF |OFF |OFF | ON | ON | ON | ON
15 H X H H H H 3 ofFf | oFf |oFF | OFF | OFF [OFF [ OFF
8| x X X X X X L ofF | ofFF |oFF | OFF | OFF |oFF | OFF| 2
RBI H L L L L L L OFF | OFF |OFF | OFF | OFF | OFF | OFF| 3
|_ LT L X X X X X N on | oN [on | on | ON | oN | on 4

H = high level, L = low level, X = irrelevant
NOTES: 1. The blanking input (Bi) must be open aor held at a8 high logic level when autput tunctions O through 15 are desired. The
ripple-blanking input (A8 must be open ar figh i blanking of a decimal zare is not desired.
2. Whan a low logic level is applied directly to the blanking input {B1), all segment guiputs are off regardiess of the level of any
athar input. —
3. When ripple-blanking input (RBI) any inputs A, B, C, and D are ai a low level with the lamp test Input high, all segment outputs
go off and the ripple-blanking output (RED) goes 10 a_low level (response condition),
4. When the blanking input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all
SEgMEent outputs aré on.
1BI/RBG is wire AND |ogic serving as blanking input (1) and/or ripple-blanking output (RBO),

@ TExas
INSTRUMENTS

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265

(%]

128



SN5446A, '47A, '48, SN54LS47, 'L S48, 'LS49
SN7446A, '47A, '48, SN74LS47, 'LSA48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

S0OLS111 — MARCH 1974 — REVISED MARCH 1988

‘48, 1548
FUNCTION TABLE (T2)
DECIMAL
oR INPUTS si/RBG! QUTPUTS NOTE

FUNCTION|LT|RBI| D Cc B A a b ¢ d e f g

0 HiH|L L L L H H H H H H H L

1 H|lx|L L L H H L H H L L L L

2 H|{XxX|L L H L H H H L H H L H

3 H| X |]L L H H H H H H H L L _H

4 H|x|L H L L H L H H L L H H

5 H| X |L H L H H H L H H L H H

6 H| X |L H H L H L L H H H H H
7 H| X |L H H H H H H H L L L L .

8 H| X |H L L L H H H H H H H H

9 H|l x|H L L H H H H H L L H H

10 H|l X |H L H L H L L L H H L H

11 H| X |H L H H H L L H H L L H

12 H|xXx[|H H L L H L H L L L H H

13 H|x|H H L H H H L L H L H H

14 H|lx|H H H L H L L L H H H H

15 H| x|H H H H H L L L L L L L
Bl x| x| x x x x L L L L L L L L 2
RBI HlLflL L b ¢ L L L L L L L L 3
LT L %X | %X % x X H H H H H H H H 4

H = high level, L = low lewvel, X = irrelevant

NOTES: 1.

2.

3.

4,

The blenking input {BI) must be open or held at a high logic level when output functions O through 15 are desired. The
ripple-blanking input {(RB1) must be open or high, if blanking of a decimal zero is not desired.

when a low logic level is applied directly to tha blanking input (E1), all segment outputs are low regardiess of the level oi any
other input .

When ripple-blanking input (FB1) and inputs A, B, C, and D are at a low level with the lamp-test input high, all segment outputs
go low and the ripple-blanking output {ABO) goes 10 a low level (response condition).

When the blanking input/ripple-blanking output (B1/RBO} is open or held high and a low is applied 1o the lamp-test input, all
segment outputs are high,

tBI/RBO is wire-AND logic serving as blanking input {BT) and/or ripple-blanking output {(RBO).

'LS49
FUNCTION TABLE (T3}
L LS INPUTS QUTPUTS
OR NOTE
FUNCTION| D © B A |Bila b ¢ d ® f g
0 L L L L|H|H H H H H H L
1 L L L H[H|L H H L L L L
2 L L H L H H H L H H L H
3 L L H H H H H H H L L H
4 L H L L|[H|JL H H L L H H
5 L H L H|H|H L H H L H H
6 L H H L|H|JL L H H H H H
7 L H H H H H H H L L L L 1
8 H L L L H H H H H H H H
9 H L L H|H|H H H L L H H
10 H L H L|H|L L L H H L H
11 H L H H|HJL L H H L L H
12 H H L L|H|L H L L L H H
13 H H L H H H L L H L H H
14 H H H L H L L L H H H H
15 H H H H H L L L L L L L
Bl X X x X L L L L L L L L 3

H = high level, L = low lavel, X = irralevant

NOTES: 1.
2.

Tha blanking input (B1) must be opan or held at a high logic level when output functions 0 throuph 15 are desired.,
When a low logic lavel is applied directly to the blanking input (BI), all sagment outputs are low regardless of the level of any
other input.
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SN5446A, '47A, '48, SN54LS47, 'L S48, 'LS49
SN7446A, '47A, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SDLS 111 — MARCH 1874 — REVISED MARCH 1988

logic diagrams (positive logic)
‘46A, '4TA, 1547

(13} OUTPUT
— a
INPUT (7) o=
A D
-1
INPUT (1 H 12) OUTPUT
i i .,
INPUT (2} | a {11) QUTPUT
Wil
WTEL e : (10) OUTPUT
i ‘
o =
BI/RBO
BLANKING () OUTPUT
invuTOR (@ e
RIPPLE-BELANKING im
QUTPUT
] (15) OUTPUT
i £ f
LAMP-TEST 31| &
INPUT I
i = {14) ouTPUT
RBI 5) LT o
RIPPLE-BLANKING — H
INPUT
48, °LS48
(13) QUTPUT
- a8
iNPUT (7) I
n E
a
Tl Sest (12) ou:PUT
B e 1
i
( L
ineuT 121 | {11) OUTPUT
T Dy B e
il
INPUT  (B) H
o —TP® T (10) OUTPUT
i d
BI/RBO I
BLANKING {3) OUTPUT
nPUTOR 4| b o
RIPPLE-BLANKING b
OUTPUT
i (15) QUTPUT
i | f
LAMP-TEST (3} =
INPUT
RBI —H (14) OUTPUT
RIPPLE-BLANKING !5)_| - 9
INPUT

Pin numbers shown are for D, J, N, and W packages.
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SN5446A, '47A, '48, SN54L547, 'LS48, 'LS49
SN7446A, '47A, 48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SOLS111 — MARCH 1974 — REVISED MARCH 1988

logic diagrams (continued)

‘LS49

(11) OUTPUT
a
INPUT (5) > I
A »——[—

HH (10) ouTPUT
lNI;lJT (1) > i 1 b
rH
INPUT (2) > pgrmﬂouwur
c [ e
W inili
INPUT (4} v
= L 1l HE (8)_ouTPUT
[oa= d
|
-
Bi {f\ 2] PUT
BLANKING 2! »-—Sﬁ:)_m”.
INPUT H

13} OUTPUT
f

o %Eﬁ OUTPUT
]

I
T

a1

Pin numbers shown are for D, J, N, and W packages.
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() moronoea

8-INPUT MULTIPLEXER

MC54/74F151

The MC54/74F151 is a high-speed 8-input digital multiplexer. It provides in

one package, the ability to select one line of data from up to eight sources. The
F151 can be used as a universal function generator to generate any logic
function of four variables. Both asserted and negated outputs are provided.

The F151 is a logic implementation of a single pole, 8-position switch with 8-INPUT
the switch position controlled by the state of three Select inputs, S, $1, S2. MULTIPLEXER
_The Enable input (E) is active LOW. The logic function provided at the output FAST™ SHOTTKY TTL
is:

Z=Ee(lpeSpeS1eSp+1{+Sp+5q5p+

lp+SpeS +Sp+13eSneS ¢S+

lgeSpeS|eS2+15¢50¢51¢52+

l5eSpeS1eSo+ 73051 +57)
J SUFFIX
CERAMIC

CASE 620-09

CONNECTION DIAGRAM DIP (TOP VIEW)

Vec 14 15 8 Iz Sp S1 82
11

[16] [15] [1a] [12] [12] 1] [ro] [o]

) N SUFFIX
PLASTIC
CASE B48-08
L] [2] L] Lef [s] [e] [7] [
5 12 14 g Z I E GHND
D SUFFIX
LOGIC DIAGRAM
In 14 7] I3 l4 I5 lg Iz
53— i
S1 >°_T_° 1 ORDERING INFORMATION
so— L PR a1 e | FXXX  Ceramic
E shshslchiRejsje P
LOGIC SYMBOL
4 22— 17
FUNCTION TABLE li: :6
Inputs Outputs 15— |i I 9
E Sp Sq N z z 1=l
- 2—1
H X X X H T 2 -
= — —
L L L L T o ] ) e
L L L H Ty I 70 EO
L L H L Ta Iz i S5 &
L L H H Ts I3 [T ]
g b g o I I 1n109
L H L H Te I
L H H L T I Ve = PIN 16
L H H H T; I7 GND=PIN &

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care
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ANEXA 5

DM54LS154/DM74LS154 4-Line to 16-Line

Decoders/Demultiplexers

General Description

Each of thase 4-line-to-16-ine decoders utilizes TTL circuit-
ry to decode four binary-coded inputs into one of sixteen
mutually exclusive cutputs when both the strobe inputs, G1
and G2, are low. The demultiplexing function is perforned
by using the 4 input lines to address the output line, passing
data from one of the strobe inputs with the other strobe
input low. When either strobe input is high, all cutputs are
high. Thesa demultiplexers are ideally suited for implarmant-
ing high-parformance memory decoders. All inputs are buff-
ered and input clamping diodes are provided to minimize
transmissiondine affects and theraby simplify systam de-
sign.

Features

B Decodes 4 binary-coded inputs into one of 18 mutually
axclusive outputs

B Performs the demultiplexing function by distributing data
from one input line to any one of 18 outputs

B Input clamping diodes simplify system design

m High fan-out, low-impedance, totem-pole outputs

B Typical propagation delay
3 levels of logic 23 ns
Strobe 19 ns

B Typical power dissipation 45 mW

Connection and Logic Diagrams

Dual-In-Line Package

INPUTS CUTPUTS
Voo M B C D Gz G 15 14 12 1z 11
19 |IH |'IT |'IE ||!| |14 |'|.'I.

]

24 |23 |22 |21 |20

INPUTS

2

ARANARENN

a |4 Is !s |'r a |a Iw |11. |1z
1 4 5 & 8 9

|-
o

10 GROD

QUTPUTS
TLF G
Order Number DM54LS154.),
DMT4LS154 WM or DM74LS154N
See NS Package Number J24A, M24B or N24A

A 1
Ola 2
| 1
3
(18 e ] =
G2 )
RET ] 3
=
i5
C
(23 A
[ (1}
t | D [ | s
[ .
[22) B 7.
B - : &
a
121) c { &y, 2
C = =
< 9] E!
} B o
o
10
1
oo g2 e
o
D — - (11}
] 10
—1—
i {13}
z 1
1
L= [14)
12
1 b (5]
12
A ——
— 181
14
1
A = 17
= 15|
)
TLAF/Ba84-2
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SN54147, SN54148, SN54LS147, SN54LS148
SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

SOLS053A — OCTOBER 1976 — REVISED FEBRUARY 2001

147, °'LS147
Encodes 10-Line Decimal to 4-Line BCD

Applications Include:
— Keyboard Encoding
— Range Selection

148, 'LS148

Encodes 8 Data Lines to 3-Line Binary
(Octal)

Applications Include:

— N-Bit Encoding

— Code Converters and Generators

TYPICAL TYPICAL
TYPE DATA POWER
DELAY DISSIPATION
‘147 10 ns 225 mW
‘148 10 ns 190 mwW
‘L5147 16 ns 60 mW
‘LS148 16 ng 60 mW

description

These TTL encoders feature priority decoding of the
inputs to ensure that only the highest-order data line
is encoded. The '147 and ‘L5147 encode nine data
lines to four-line {8-4-2-1}) BCD. The implied decimal
zero condition requires no input condition as zero is
encoded when all nine data lines are at a high logic
level. The ‘148 and ‘L5148 encode eight data lines to
three-line {4-2-1} binary {octal). Cascading circuitry
(enable input El and enable output EQ)} has been
provided to allow octal expansion without the need
for external circuitry, For all types, data inputs and
outputs are active at the low logic level. All inputs are
buffered to represent one normalized Series 54/74 or
B4LS/74LS load, respectively.

BN54147, SNEALS147,
SN54148, SN54LS148 . .. J OR W PACKAGE
SN74147, SN74148 . . . N PACKAGE
SN74LS147, SN74LS148 . . . D OR N PACKAGE

{TOP VIEW)

147, LS W47
aJt Uheld vee
52 1s[JNC
6]z D
70s 13d3
sls 1202
cs n[d1
g7 w9

8 o[lA

SNB4LS147, SN54L5148 . . . FK PACKAGE
{TOP VIEW)}

"147,°LS147 ‘148, ‘L5148
FUNCTION TABLE FUNCTION TABLE
INPUTS QUTPUTS INPUTS QUTPUTS
1 2 3 4 5 8 7 B8 9|D C B A El|0O 1 2 3 a4 5 6 7|A2 A1 AD|GS EO
H H H H H H H H H|I/H H H H HIX X X X X X X X|H H H|H H
X X X X X X X X L L H H L t|H H H H H H H H|lH H H|H L
X X X X X X X L HIL H H H LiXx X x X X X X L|L L LIL H
X X X X X X L H H|H L L L LiX X X X X X L HiL L H|L H
X X X X X L H H HIH L L H LiXx X X X X L H HWiL H L|L H
X % X X L H H H H[H L H L L|IX X X X L H H H|[L H H|L H
X X X L H H H H HiH L H H L|IXx X X L H H H H|H L L|L H
X X L H H H H H H|H H L L L{X X L H H H H H[(H L H|L H
X L H H H H H H H|H H L H L|X L H H H H H H|H H L|iL H
L H H H H H H H H|H H H L LiL H H H H H H H|H H H|L H
H = high logic level, L = low logic level, X = irrelevant
PRODUCTION DATA Informallon Is curent a of_publicalion dale. Copyright © 2001, Texas Instruments Incorporated
PrOIICIs confor o spachications per e tams of Texas nsiuments ¢
slandard warranly. Production procassing does nat necassarlly Includa 'Ims
tasting of all paramatars, l
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SN54147, SN54148, SN54LS147, SN54LS148

SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

S0OLS05634A — OCTOBER 1976 — REVISED FEERUARY 2001

loglc symbols?

147, °L8147

1 (1)
2 112} o
3 113 o
4 e

@ ;M kW N

11

HPRI/BCD

w BN -
£

tThaese symbols are in accordance with ANSI/IEEE Std. 91-1984 and
1EC Publication 617-12.
Pin numbare shown are for D, J, N, and W packages.

logic diagrams

[1k1) D

121

i

=
)

147, 'L5147

T I (1]

13

£

\E

>

g

Pin numbers shown are for D, J, N, and W packages.

"148,'L5148
HPRI/BIN
o012 _edyzi0 0 !
120 el e
2.&& 24212 124=
P LN WSV 1818 go
aedazis e "
s odoys 151 @ as
g2 6/z16 164
7J‘“_h7;z11 174
1o :-@Lgo
vis 2ecfn ) a4
. N P SN
‘148, L5148
10}
0
F——— 8 o
, ) I~ C {14) gg
2 12}
—
®) 40
2 {13} .
4 ]
PRRLI
o,
s @-rv
4
R “—D‘Lg:).ﬂ”
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SN5485, SN541.585, SN54585
SN7485, SN74LS85, SN74585
4-BIT MAGNITUDE COMPARATORS

S0LS123 - MARCH 1974 — REVISED MARCH 1988

TYPICAL TYPICAL
TYPE POWER DELAY
DISSIPATION {4-BIT WORDS)
‘85 275 mwW 23ns
LS85 52 mwW 24 ns
‘585 365 mW 11 ns

description

These four-bit magnitude comparators perform
comparison of straight binary and straight BCD (8-4-2-1)
codes. Three fully decoded decisions about two 4-bit
words (A, B) are made and are externally available at three

S5N5485, SN54LS86, SN54585 . . . J OR W PACKAGE
SN7485 . . . N PACKAGE
SN74LS85, SN74S85 . . . D OR N PACKAGE
{TOP VIEW)

83 [ Uie vee

a<gin(2  15[JA3

A=Bin[Ja 1a[]s2

A>gin[a  13Ja2

A>sout(]s 1201

A=8out(J6 11[JB1

A<sout(]7  1w0[J A0
8

GND o[ 80

outputs. These devices are fully expandable to any
number of bits without extemal gates. Words of greater

. N SN54L585, SN54585 . . . FK PACKAGE
length may be compared by connecting comparators in

(TOP VIEW)
cascade. The A > B, A < B, and A = B outputs of a
stage handling less-significant bits are connected to the :% o
corresponding A > B, A < B, and A = B inputs of the é 9 g é—’ 2
naxt stage handling more-significant bits. The stage -~ -

handling the least-significant bits must have a high-level
voltage applied to the A = Binput. The cascading paths
of the "85, ‘LS85, and 'S85 are implemented with only
a two-gate-level delay to reduce overall comparison times
for long words. An alternate method of cascading which

further reduces the comparison time is shown in the
typical application data.

A< Bout [Jw

MC - No internal connection

FUNCTION TABLE

COMPARING CASCADING OUTPUTS
INPUTS INPUTS
A3, B3 A2, B2 A1, B1 A0, B0 A > B A< B A =B A>B A<B A=8
A3 > B3 X X X x X X H L L
A3 < B3 x X X x x X L H L
A3 = B3 A2 » B2 X X X X X H L L
A3 = B3 AZ < B2 X X x X X L H L
Al = B2 A2 = B2 Al =81 X X X X H L L
A3 = B3 A2 = B2 Al < B1 X x x x L H L
A2 = B3 A2 = B2 Al =81 AQ > BO x X x H L L
A3 = B3 A2 = B2 Al = B1 AQ < BO x X X L H L
Al = B3 A2 = B2 Al = B1 AQ = BO H L L H L L
A3 = B3 A2 = B2 Al = B1 AQ = BO L H L L H L
A3 = B3 A2 = B2 Al = B AQ = BO X X H L L H
A3 = B3 A2 = B2 Al = B1 AQ = BO H H L L L L
A3 = B3 A2 = B2 Al = B1 AQ = BO L L L H H L

PRODUCTION DATA information is current as of publication date. Copyright © 1988, Texas Instruments Incorporated

Products conform ta specifizations per the terms of Texas Instruments

standard warranty. Production processing does nat necessarily include
testing of all parameters. l
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SN5485, SN54LS85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SOLS123 — MARCH 1974 — REVISED MARCH 1588

logic diagrams (positive logic)

B2

A2
B2

A<B
A=8
A>B

Al
81

g3

logic symbol

(15) 4
—{r
[E1] 4
{13]) P —
!._J'
14 |
12)
{3}
141
112}
1 )»
1) &
»
{10}
9)
1O—
come
(10} 0
- (12
pz 13
P3 _A15) | 3 T (7 —
pca 2§ < :
P=0 _-'-3-."--—- - P=0 L pP=0
{4}
P () m—— > (5)
{9) P>Q P>Q
—— a
ai (11}
(14)
43

tThis symbel is in accordancae with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for O, J, N, and W packages.
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SN541.5280, SN545280, SN741.5280, SN745280
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

S50L5152 - DECEMEER 1972 - REVISED MARCH 1988

* Generates Either Odd or Even Parity
for Nine Data Lines

5N54LS280, SN545280 . . . J OR W PACKAGE
SN74LS280, SN745280 ... D OR N PACKAGE

= Cascadable for n-Bits (TOP VIEW)
* Can Be Used to Upgrade Existing ﬁ E;
Systems using MSI Parity Circuits NC O3
* Typical Data-to-Output Delay of Only 14 ns 1 e
for "S280 and 33 ns for ‘LS280 ZEVEN s
* Typical Power Dissipation: Igzg gs
'LS280 . . . 80 mW @

‘S280...335 mW

FUNCTION TABLE

SN54L5280, SN545280 . . . FK PACKAGE

NUMBER OF INPUTS A OUTPUTS (TOP VIEW)

THRU I THAT ARE HIGH | X EVEN x ODD o 8
0,2,4,6,8 H L T UZ>uw
1,3,579 L H '-

H = high evel, L = low level NC 14 18[] E

. NC [15 17[] NC
logic symbolt
gic sy 1 e 6] D
NC []7 15[} NC
.8 o ZEVEN []8 [ C
g 1218
110}
c cpugo
= (11} 1] ¥ 8 E z
. 112) EVEN W
F (13 k_-_& = NC = No internal connection
1 opo
]
12)
H
14)
[

TThis symbal is in accordance with ANSI/IEEE Std. 91-1984 and IEC

Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

description

These universal, monolithic, nine-bit parity generators/checkers utilize Schottky-clamped TTL high-performance circuitry and
feature odd/even outputs to faciliate operation of either odd or even parity application. The word-length capability is easily ex-
panded by cascading as shown under typical application data.

Series 54L5/74LS and Series 545/74S parity generators/checkers offer the designer a trade-off between reduced power
consumption and high performance. These devices can be used to upgrade the performance of most systems utilizing the
'180 parity generator/checker. Although the ‘LS280 and 'S280 are implemented without expander inputs, the corresponding
function is provided by the availability of an input at pin 4 and the absence of any internal connection at pin 3. This permits the

'LS280 and 'S280 to be substituted for the ‘180 in existing designs to produce an identical function even if 'LS280’s and
'5280's are mixed with existing '180’s.

These devices are fully compatible with most other TTL circuits. All 'LS280 and 'S280 inputs are buffered to lower the drive
requirements to one Series 54LS/74LS or Series 545/74S standard load, respectively.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments.

standard warranty. Praduction processing does not necessarily include
testing of all parameters. l

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265 1
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SN54L5280, SN545280, SN741.5280, SN745280
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

S0OLS152 —- DECEMEER 1972 — REVISED MARCH 1958

logic diagram (positive logic}

n—-lm 0 cD—«
1
Bﬁ|>c— ci>—-a
1
c l10)>: |D || 5t
EVEN
o (11] > [“; }33
1
g2l _;1>__‘
F l1-3]D D A
L ap
6] =
L oD
SRR : ::—D
1
1
H 2)
i 4) Dc
Pin numbers shown are for D, J, N, and W packages.
TYPICAL APPLICATION DATA
25-LINE PARITY /GENERATOR CHECKER 81-LINE PARITY/GENERATOR CHECKER
Three 'L5280% or 'S280'% ¢an be Longer word lengths can be imple-
used to implement a 25-line parity mented by cascading 'LS280°s or
generatorfchecker, This arrangement '$280's. As shown hare, parity can be
A will provide parity in typically 75 or A generated for word lengths up to B1
—B v 25 nanoseconds raspectivaly, —B ¥ bits in typically 75 or 25 naneo-
—"g EVEN _g EVEN["] stconds respectively.
[— —E
_5 —F
—; ‘Lszsv —§ rLs280/
—11__"s280 —1_ 'S280
A —A 3
g x H = EVEN 18 EveN H = EVEN
—g EVEN L = ODD _E L = ODD
—F z H = ODD —] H = ODD
— G ODD é
1§ rLszs0/ L = EVEN —p "Ls280r GO
—{1_ 'S280
— A
g
Ag an alternative, the outputs of two —D EVE
or three parity generators/checkers —E o, o’
can be decoded with a 2-input ('S86 _‘E TO OTHER
or  'LS8G) or 3-input (5135} —H ‘L3280/ L5280/
exclusive-OR gate for 18- or 27-line —{__'s280 *S2E0
parity applications,

@ TeExXAs
INSTRUMENTS
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August 1986

]
FAIRCHILD ANEXA 9 Revised March 2000

I
SEMICONDUCTOR M

DM74LS83A
4-Bit Binary Adder with Fast Carry

General Description Features

These full adders perform the addition of two 4-bit binary B Full-carry look-ahead across the four bits

numbers. The sum (X} oulputs are provided for each bit @ Systermns achieve parttial look-ahead performance with
and the resultant camy (C4) is obtained from the fourth bit. the economy of ripple carry

These adders feature full internal look ahead across all four B Tipical add times

bits. This provides the system designer with partial look- w . B

ahead performance at the economy and reduced package Two B-bit words 25 ns
count of a ripplecarry implementation. Two 16-bit words 45 ns

The adder logic, including the carry, is implemented in its W Typical power dissipation per 4-bit adder 95 mWw
true form meaning that the end-around carry can be

accomplished without the nesd for logic or level inversion.

Ordering Code:

Orcder Number | Package Numbar Package Description
DMITALSBIAN M1GE 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Connection Diagram

B4 L4 ca c0 GHD B ad 1

L] 15 4 13 |1z 1 10 L]

E3 A3 B3 2 B2

ad E3 LE] Bl Vgo L2 B2 a2

@ 2000 Fairchild Semiconductor Corporation DS006378 www fairchildsemi.com
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DM74LS83A

Truth Table

Outputs
Inputs WhenCo = L W
When €2 = L enC2 — H
A1 B1 Az B2 b3 | 2 cz 1 2 c2
Al B3 Ad B4 3 4 (] =3 X4 Cd
L L L L L L L H L L
H L L L H L L L H L
L H L L H [ L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H

H=HIGH Level, L= LOW Lewsl

Input condilions at A1, B1, A2, B2, and C0 ar= used o determine oulpuls £1 and £2 and the value of the inlernal cary C2. The values at G2, A3, B3, A4, and
B4 are then usad 1o determine outputs T3,

Logic Diagram

T4, and C4.

Ll
) E—
i}
fa
4
1
:
1) K
a3
(=)
-3 l
AF
T
|
1
|
-
"
az
D (]
{3
15
A3
-
win)
Ty
[
, E ! —
L}
an
[RE1}
PRI —
wew fairchildsemi.com 2
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SN5473, SN54LST3A, SN7473, SN74LS73A

DUAL J-K FLIP-FLOPS WITH CLEAR

SOLS118 - DECEMBER 1983 — REVISED MARCH 1988

® Package Options Include Plastic “*Small SN5473, sslg:l;s;nn . ,F: (?KRA \gﬁpncxaes
Outline’* Packages, Flat Packages, and T s AT e
Plastic and Ceramic DIPs e
® Dependable Texas Instruments Quality and e
Reliablility -—
1CLR [
description 1KQ
vee(
The ‘73, and ‘H73, contain two independent 2cLK ]
J-K flip-flops with individual J-K, clock, and 2CLR[]
direct clear inputs. The ‘73, and ‘H73, are 20

positive pulse-triggered flip-flops. J-K input is
loaded into the master while the clock is high and

transferred to the slave on the high-to-low Funcrﬁ TABLE
trans_ition. For thes? devices the_J at.'ld K inputs LT BUTPUTE
must be stable while the clock is high. == cx 1 ¥ a 351
The ‘LS73A contains two independent negative- L X X X | L H
edge-triggered flip-flops. The J and K inputs H J L L |Qg Op
must be stable one setup time prior to the high- H JL H L H L
to-low clock transition for predictable operation. H JL L H L H
When the clear is low, it overrides the clock and H JL H H | TOGGLE
data inputs forcing the Q output low and the Q
output high. ‘LST3A
The SN5473, SN54H73, and the SN54LS73A FUNCTION TABLE
are characterized for operation over the full .. INPUTS OUTPUTS
military temperature range of —55°C to 125°C. CLR CLk J K a @
The SN7473, and the SN74LS73A are L X x X L _"'
characterized for operation from 0°C to 70°C. H 4 L L 10 0Go
H ' H L H L
H i L H L H
H i H H | TOGGLE
H H x x| a @

FOR CHIP CARRIER INFORMATION,
CONTACT THE FACTORY

PRODUCTICN DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments.

standard warranty. Praduction processing does nat necessarily include
testing of all parameters. l

POST OFFICE BOX 655302 ® DALLAS, TEXAS T5265 1

Copyright @ 1988, Texas Instruments Incorporated
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SN5473, SN54LST3A, SN7473, SN74LS73A
DUAL J-K FLIP-FLOPS WITH CLEAR

S0OLS118 — DECEMBER 1983 — REVISED MARCH 1928

logic symbolst

73

URLLIE oy (12}
1CLK :;: ci

1K 1K (13
1C_LR.??+E - 13

2J
2Lk &

2K EL - [1:1]
25R L] | A

‘LST3A

1 ':‘—’ 1 02 o
LK ﬂb-:s: b 1

w2 1k {131
— ALY,
€A %b- R

24 19)
2oLk ot

2K [, (81
260A 2L A

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and |EC Publication 617-12.

schematics of inputs and outputs

Vee

INPLUT —4

EQUIVALENT OF EACH INPUT

L MAX Reg NOM
1.6 mA 4 kil
~3.2mA 2 ki

EQUIVALENT OF
EACH INPUT

Voo

Hag

INPUT —1
x

1L MAaX Rgg NOM
- 0.4 mA 30 ki
— 0.8 maA B.25 kil

‘73

‘LS73

TYPICAL OF ALL QUTPUTS

- Ve

130 12 NOM

QUTPUT

TYPICAL OF
ALL OUTPUTS

@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN5473, SN54LST3A, SN7473, SN74LST3A
DUAL J-K FLIP-FLOPS WITH CLEAR

SOLS118 — DECEMEER 1983 — REVISED MARCH 1988

logic diagrams (positive logic)

CLK

‘LS73A

DS
(=
0

CLK

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (See Note 1) ... ... oL it 7V
INpUt voltagE: "3 . ... e ia e a e 5.6V
B 7 I 7V

Operating free-air temperature range: SNB4™ .. ... ... ... ... i -55°C to 125°C
= L S R 0° Cto 70°C

Storage teMPErature FANGE . . . . . ..o u o v et e oot i e e e e -65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

@ TeExas
INSTRUMENTS

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265
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SN54LS169B, SN54S169
SN74LS169B, SN745169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

50015134 — OCTOBER 1976 — REVISED MARCH 1988

SN54LS 1698, SN545169 ... J OR W PACKAGE

s Programmable Look-Ahead Up/Down
SN74LS1698B, SN745169 . . . D OR N PACKAGE

Binary Counters

(TOP VIEW}
* Fully Synchronous Operation for Countin _
andYPr:gramming ? o up UiePvee
cikdz  1s[JRCO
¢ Internal Look-Ahead for Fast Counting aAlls 1aJ0a
- - a  13[Jop
* Carry Output for n-Bit Cascadin 80l
P g cs 2Jcc
s Fully Independent Clock Circuit pdes nJap
ENPL]7  10[JENT
gnole 9[]LOAD
SN54LS169B, SN545169 . . . FK PACKAGE
(TOP VIEW)
description xla ., 88
O3z >le
These synchronous presettable counters feature an .

internal carry look-ahead for cascading in high speed
counting applications. The ‘LS169B and 'S169 are
4-bit binary counters. Synchronous operation is
provided by having all flip-flops clocked
simultaneously so that the outputs change coincident
with each other when so instructed by the count-

9 10111213
[

enable inputs and internal gating. This mode of m T
operation helps eliminate the output counting spikes |E % = lg]ﬁ
that are normally associated with asynchronous o a

{ripple-clock) counters. A buffered clock input triggers
the four master-slave flip-flops on the rising (positive-
going) edge of the clock waveform.

NC-No internal connection

These counters are fully programmable; that is the TYPICAL MAXIMUM TYPICAL
outputs may each be preset to either level. The load input TYPE CLOCK FREQUENCY ER
circuitry allows loading with the carry-enable output of COUNTING | COUNTING | DIssipaTION
cascaded counters. As loading is synchronous, setting up DOWN

up a low level at the load input disables the counter and 51698 T5MHZ 35NNz TorT]
causes the outputs to agree with the data inputs after ‘5169 JOMHz S EMHz BOOmW

the next clock pulse.

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional gating.
Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable inputs (ENP,
ENT) must be low to count. The direction of the count is deter_ml'ned by the level of the up/down input. When the input is
high, the counter counts up; when low, it counts down. Input ENT is fed forward to enable the carry output.The carry output
thus enabled will produce a low-level output pulse with a duration approximately equal to the high portion of the Qa output
when counting up and approximately equal to the low portion of the Qa output when counting down. This low-level
overflow carry pulse can be used to enable successive cascaded stages. Transitions at the ENP or ENT inputs are allowed
regardless of the level of the clock input. All inputs are diode-clamped to minimize transmission-line effects, thereby simplify-

ing system design.

These counters feature a fully independent clock circuit. Changes at control inputs {ENP, ENT, LOAD, U/D) that will modify
the operating mode have no effect until clocking occurs. The function of the counter (whether enabled, disabled, loading, or
counting) will be dictated solely by the conditions meeting the stable setup and hold times.

PRODUCTICN DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments.
standard warranty. Praduction processing does not necessarily include
testing of all parameters.

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265
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SN54LS169B, SN545169
SN74LS169B, SN745169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

SOLS134 - OCTOBER 1876 — REVISED MARCH 1958

logic symbol®

o CTRDIV16
LOAD M1 [LOAD]
( M2 [COUNT]
u/D M3 [UP] (L —
M4 [pown] 35CT=1 Reo
s
NP G6
CLK 2,35,6+/C7
[>2,45,6-
14}
A 'Ii: L2 A 113} A
8 —1 [F] o
) na °
C et {4 _l-iTac
o8 8l LI

TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and |EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

»’lbms

INSTRUMENTS
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SN54LS169B, SN545169
SN74LS169B, SN745169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

S50L5134 - OCTOBER 1976 - REVISED MARCH 1988

logic diagram (positive logic)

= (1}

u/D

LOAD

ENP

9l

(7)

I\

— (10}
ENT

2}

CLK

ry
g @]

16)
D

¢

[E)

©]

g

ki

Pin numbers shown are for D, J, N, and W packages.

¢ TEXAS
INSTRUMENTS
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147

(%]



SN54LS169B, SN545169
SN74LS169B, SN745169

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

SDLS134 - OCTOBER 1976 — REVISED MARCH 1958

logic diagram (positive logic)

cLk-2 >o

DATA A-2)

LOAD Lcl:?

) %

1D

(4}

DATA B

+—>o—H

¢ ¢4

10
>C1

=
o

(5}

DATAC

1D
P> c1

DATAD (€)

10
> C1

11
{ 'QD

= {7}

{10} '|'

(15)

:DI_D * I
[

.

. 2

Pin numbers shown are for D, J, N, and W packages.

RCO

» TeExXas
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SN54LS169B, SN545169
SN74LS169B, SN745169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

SDLE134 - OCTOBER 1976 — REVISED MARCH 1988

typical load, count, and inhibit sequences

Illustrated below is the following sequence:

1. Load (preset} to binary thirteen.

2. Count up to fourteen, fifteen (maximum), zero, one, and two,

3. Inhibit

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen

o |

DATA 4
INPUTS

RN
EREEEEN
NEREEEE
NEEEEEN
FErrrrnd
NEEEEEN

1 [ ] |
L —+ |
ub__ 3 I ) | I
| 1 :
—_ J— | [
ENP and ENT | | 11 I I |
[ | T
—T I
| 1 :
Ga__ | L Ls | | | | |
|1 ' I '
-—- i ) | \
Qg f : | l ] I
- T ! | 1
Sl L | | |
Q
C I ] | 1
N | J
§ : T
- == - |
%_ __ b | ! P I
S i [ 1
l [ ' 1 I
FICO'-"—f 11 l—-l I I 1 L——l
I 13 1] 14 15 0 1 2. 2 |2 ] 1 0 15 14 13
| | IQ_COUNT up —-—-—-—--—DIG— |NH|BIT—~I I‘_‘ COUNT DOWN
N,
LOAD

@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265
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SN54174, SN54175, SN54LS174, SN54LS175, SN545174, SN54S5175,
SN74174, SN74175, SN74LS174, SN74LS175, SN745174, SN745175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SOLS0E8A — DECEMBER 1972 — REVISED OCTOBER 2001

ANEXA 12

‘174,°L8174,'8174 . . .HEX D-TYPE FLIP-FLOPS
175, 'L§175, 'S175 . . . QUADRUPLE D-TYPE FLIP-FLOPS

e ‘174,'LS174, 'S174 Contain Six Flip-Flops
with Single-Rail Outputs

e 175, L8175, 'S175 Contain Four Flip-Flops

SN54174, SN54LS174, SN54S174 . . . J OR W PACKAGE
SN74174 . .. N PACKAGE
SN74L8174, SN745174 . .. D OR N PACKAGE

ith Doubl 1o (TOP VIEW)
tl -Rai —
wi ouble-Rail Qutputs ctr 1 Wiel vee
® " Three Performance Ranges Offered: See a2z s{dsa
Table Lower Right 1D E: 1a[] 6D
e Buffered Clock and Direct Clear Inputs ;g [::. ::% 23
¢ Individual Data Input to Each Flip-Flop sps nap
L salf? w0 aa
® Applications include: ono O s cuk

Buffer/Storage Registers
Shift Registers
Pattern Generators

description

These monolithic, positive-edge-triggered flip-flops
utilize TTL circuitry to implement D-type flip-flop logic.
All have a direct clear input, and the ‘175, ‘L5175, and
'S175 feature complementary outputs from each flip-
flop.

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clock triggering
occurs at a particular voltage level and is not directly
related to the transition time of the positive-going pulse.
When the clock input is at either the high or low level,
the D input signal has no effect at the output.

SNB4LS174, SN545174 . ., FK PACKAGE
(TOP VIEW)

SN54175, SN54LS175, SN54S175 . . . J OR W PACKAGE
SN74175 . .. N PACKAGE
SN74LS175, SN745175 ... D OR N PACKAGE

(TOP VIEW)
These circuits are fully compatible for use with most ctrr Uis vee
TTL circuits, alz s BEL!
FUNCTION TABLE TQE’ i %40
{EACH FLIP-FLOP) 10 . 13 4D
INPUTS, OUTPUTS 2p0s 2] 30
CLEAR CLOCK D | a @t 2alls nJaa
L X x| L n 207  1w[s3a
M T enolls_ s[cik
H t L L H
H L a
X] % % SN54LS175, SN545175 . . . FK PACKAGE

H = high level (steady state)

L = low leve| (steady stata)

X = irrelevant

t = twransition from low to high level

Qg = the level of Q before the indicated steady-state
input conditions were established,

t=175,'LS175, and 'S175 only

{TOP VIEW)

TYPICAL TYPICAL
TEEE MaXIMUM POWER
cLocK DISSIPATION
FREQUENCY PER FLIP-FLOP
‘174,°175 35 MHz 3B mwW
‘L8174, °LS1TS 40 MHz 14 mw
‘5174, "5175 110 MHz 75 mik¥ NC — No internal connection

PRODUCTION DATA Informatlon 15 current & of publicatlon data,
Products conform to speciications per the tarms of Taxas [nsiruments
slandard warranly. Production procassing does not necassatlly Include
testing of all paramatiars,

@’IEXAS

Copyright @ 2001, Texas Instruments Incorporated
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SN54174, SN54175, SN54LS174, SN54LS175, SN545174, SN54S175,
SN74174, SN74175, SN74LS174, SN74LS175, SN745174, SN74S175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SOLS068A - DECEMBER 1972 — REVISED QCTOBER 2001

logic symbols T

CLR
CLK

ile}
2D
3D
aD
5D
6D

174
(L =
L}Ci
- | L

- 1D 2 1q
(4) i5) .,
(6) 7 0
(11) (LR
(13) 12 g
{14) 5

{15) -

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 6§17-12.
Pin numbers shown are for D, J, N, and W packages.

logic diagrams (positive logic)

‘174, 'LS174, 'S174

13)

10 1D —— 1a
- C1
.
4 5
20 2 1 |22
= C1
—dr
(6) (7
3D D 3Q
o> C1
—dr
{11} 1
ap PR RLLP
a4
3 R
(13)
5D lip 2 5o
o> ¢
b n
114} 15
6D 1 e
o> c1
~cLock —1‘9’ So—I $qRr
CLEAR —“-’—cDo—l

Pin numbers shown are for D, J, N, and W packages.

176
iR Al eIR
CLK L;. c1
-1 C
12)
4) ———— 10
10 — 1D -
—
2D (5) 20
I .. (B} 23
an {12) —..iﬂ 3Q
I b (11) 3G
{15}

(13) 40
40— [ a) 45
175, 'LS175, ‘S175

14 ,
D 0 21a
——cf> C1 .
—O| R b— 14
5
26 15} o {7 20
[~ C1
(6} _—
=L b— 20
112) .
30 1D | o 30
> c1
¢dn  p Mg
113}
e e LTI
> 1
14
CLOCK __{(9: ~So—1I R SR
CLEAR L"D‘:’*

» TEXAS
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SN54HC00, SN74HC00
ANEXA 13 QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS181E - DECEMBER 1982 — REVISED AUGUST 2003

® Wide Operating Voltage Range of 2Vto 6 V ® Typical tpa = 8ns
® OQutputs Can Drive Up To 10 LSTTL Loads ® +4-mA Output Drive at 5V
® Low Power Consumption, 20-uA Max I¢c ® Low Input Current of 1 pA Max
SN54HCO0 . . . J OR W PACKAGE SN54HCO0 . . . FK PACKAGE
SN74HCO0 . .. D, DB, N, NS, OR PW PACKAGE (TOP VIEW)
(TOP VIEW) o2
9—3 5 = = @
Vear | | |
] 48 N4 | T | PV
12{] 4A NC 5 17 NC
1] 4Y 2Al)s 161) 4Y
10(] 3B NC D7 15[ ne
off 3a Bs 14[] 3B
af] 3y 910 1112 13

[
a%);‘ﬂ:

= o3

0]
MNC — Mo internal connection
description/ordering information
The_"HCOO devices contain four independent 2-input NAND gates. They perform the Boolean function
Y=AeBorY=A+B in positive logic.

ORDERING INFORMATION

u Prcre St | e
FDIF — M Tube of 25 SMNT4HCOON SNT4HCOOM
Tube of 50 SNT4HCOOD
Reel of 2500 SNT4HCOODR HCOo
Reel of 250 SNT4HCOODT
—A0°Cto B5°C SOF - NS Reel of 2000 SNTAHCOONSR HCOo
S50F - DB Reel of 2000 SNT4HCZOODER HCOo
Tube of 90 SNT4HCOOPW
TESOP - PW Reel of 2000 SNTAHCOOPWR HCOO
Reel of 250 SNT4HCOOPWT
CDIP =J Tube of 25 SMNJIB4HCOO) SMJS4HCO0)
—55°Cto 125°C | CFP-W Tube of 150 SNISAHCOoOW SMNJS4HCOOW
LCCC—-FK Tube of 55 SMNIS4HCOOFK SMNJS4HCOOFK

T Package drawings, standard packing quantities, thermal data, symbalization, and PCE design guidelines are

available at www.ti.com/sc/package.

Flease be aware that an important notice co

cerning availability, standard warranty, and use in critical applications of

Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTICN DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

standard warranty. Praduction processing does not necessarily include
testing of all parameters. l
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SN54HC00, SN74HC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS181E - DECEMBER 1982 — REVISED AUGIUST 2003

FUNCTION TABLE
(each gate)

INPUTS

OUTPUT

A

Y

H
L
X

- = I|m

L
H
H

logic diagram (positive logic)

A
B

— 1

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range, Voo - o -05Vto7V
Input clamp current, I (Vi <0orV >Vl (seeNote 1) ... .. .. +20 mA
Output clamp current, log (Vo <0orVo=Vegl(seeNote 1) ... +20 mA
Continuous output current, Ig (Vo = 0to Vo) - +25 mA
Continuous current through Voo or GND Lo +50 mA
Package thermal impedance, 6 (see Note 2): Dpackage ......... ... ... ... ... ... ... ... 86°C/w
DBpackage ............ ... .. ... ... .. 96°C/w
Npackage . ............. ... .. ... ... .......... 80°C/w
NSpackage ............. .. .. ... ... .. ... ..... 768°C/W
PWepackage .......... ... ... ... ... ... ... ... 113°C/W

Storage temperature range, Tstg

................................................... —65°C to 150°C

T Stresses beyond those listed under “absclute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the de

NOTES:

e at these or any other conditions beyond those in
implied. Exposure to absclute-maximum-rated conditions for extended periods may affect device reliability.

dicated under “r

mmended operating conditions” is nat

1. The input and cutput voltage ratings may be exceeded if the input and output current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions (see Note 3)

SNS54HCOO SNT4HCO0
MIN  NOM MAX MIN  NOM  MAX uNIT
Supply voltage G 2 5 5] \

Voo =2V 15 15

YIH High-level input voltage Voo =458V 315 3.15 A
Voo =6V 4.2 4.2
Voo =2V 05 05

VIL Low-level input voltage Voo =45V 1.35 1.35 v
Voo =6V 1.8 1.8

V) Input valtage 0 Ve 0 \4

Vo Output voltage 0 Vee 0 V'
Voo =2V 1000

AllAv Input transition rise/fall time Voo =45V 500 ns
‘-_.",: c= BV 400

Ta Cperating free-air temperature —55 125 —40 a5 C

NOTE 3 All unused inputs of the ice must be held at Voo or GND to ensure proper device operation. Refer to the Tlapplication report,

Implications of Slow or Fi

ng CMOS inputs, literature number SCBAOD4.

” TEXAS
INSTRUMENTS
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SN54HC04, SN74HC04
HEX INVERTERS

SCLS0780 - DECEMBER 1982 — REVISED JULY 2003

® Wide Operating Voltage Range of 2Vto 6V ® Typical tpd = 8ns
® OQutputs Can Drive Up To 10 LSTTL Loads ® +4-mA Output Drive at 5V
® Low Power Consumption, 20-uA Max Icc ® Low Input Current of 1 uA Max
SN54HCO4 . .. J OR W PACKAGE SN54HCO04 . .. FK PACKAGE
SNT4HCO4 ... D, N, NS, OR PW PACKAGE (TOP VIEW)
(TOP VIEW) I3
=3t
BA 2A |l
BY NC |
5A 2Y (1
5Y NC |
4A 3A
9 10
4Y - | - - -
=00 > <t
M= Z =
[©]
MNC —Mointernal connection
description/ordering information
The_'HCO4 devices contain six independent inverters. They perform the Boolean function
Y = Ain positive logic.
ORDERING INFORMATION
ORDERABLE TOP-SIDE
1
Ta i G PART NUMBER MARKING
FOIF =N Tube of25 SNTAHCO4N
—40°C to 85°C
SOF -NS Reel of 2000 HCO4
Tube of
TSSOF —PW Reel of 2000 HCO4
Reel of 250
CDIP—J Tube of 25 SNJ54H
-55°Cto 125°C | CFP-W Tube of 150
Tube of 55
T Package drawings, standard packing quantities, thermal data, symbelization, and PCE design guidelines are
available at www.ti.com/sc/packa
FUNCTION TABLE
(each inverter)
INPUT OUTPUT
A Y
H L
L H
Flease be aware that an important notice concerning availability, standard warranty, and use in critical applications of

rocucts and disclaimers then pears at the end cof this data sheet.

Texas Instruments semiconduct

Copyright @ 2003, Texas Instruments Incorporatad
on products compliant 1o MIL-PRF-32535, all paramelare ara testad
unksz atherwlse noted. Ono all other products, production
processing does not necassarlly Includa tasting of all parametars.

N DATA

] curent @& of publication dale.
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XA5 Ins'l_run'»anls'

Inrormaltllon ]
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iy Inciude
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SN54HC04, SN74HC04
HEX INVERTERS

SCLS0780 - DECEMBER 1982 — REVISED JULY 2003

logic diagram (positive logic)

A D° v

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vor oo —05Vio7V
Input clamp current, I (V< 0or V) >Vee) (seeNote 1) o +20 mA
Output clamp current, lgk (Vo <0orVo=Veel(seeNote 1) oo 20 mA
Continuous output current. In (Mo =0t Veg) - +25 mA
Continuous current through Vg or GND Lo +50 mA
Package thermal impedance, 6 (see Note 2): Dpackage ........ ... ... . ... . ... ... . ... 86°C/wW

Npackage ....... ... .. ... ... ... .. .........
NS package
PW package
Storage temperature range, Tatg ... ..o oo —65°C to 150°C

hsolute maximum ratings” cause permanent damage to the device. These are stress rating y, and
at these or a her ¢ s beyond those indicated under mmended operating conditions™ is not
o absolute-maximum-rated conditions for extended periods may affect de reliability.
NOTES: 1. The inputand output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51-7.
recommended operating conditions (see Note 3)
SN54HCO4 SNT4HCO4
UNIT
MIN  NOM MAX| MIN NOM MAX
2 5 6 z 5 gl v
1.5 1.5
WVIiH High-level input voltage 315 3.15 /
4.2 4.2
0.5 0.5
VL Low-level input voltage 1.35 1.35 f
1.8 18
Input voltage 4] 0
Cutput voltage 0 0
AtAV Input transition rise/fall time ns
A00
Ta 125 | —40
NOTE 3 rice operation. Refer to the Tl apj
2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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ANEXA 15

SN54HC20, SN74HC20

DUAL 4-INPUT POSITIVE-NAND GATES

SCLS0&EF - DECEMBER 19582 - REVISED AUGUST 2003

® Wide Operating Voltage Range of 2Vto 6V

Outputs Can Drive Up To 10 LSTTL Loads

® | ow Power Consumption, 20-uA Max Icc

SN54HC20 . ..J OR W PACKAGE
SN74HC20 ... D, DB, N, NS, OR PW PACKAGE
(TOP VIEW)

1
2
4
5

description/ordering information

® Typical tpd = 11 ns

+4-mA Qutput Drive at 5V

® Low Input Current of 1 nA Max

SN54HC20 . .. FK PACKAGE

(TOP VIEW)

9
-
-

[&]
Nagm]
= ™

MNC - Mo internal connection

The HC20 devices contain_two_independent 4-input NAND gates. They perform the Boolean function

Y=AeBeCeDor¥Y=A+B+C+D in positive logic.

ORDERING INFORMATION

T Prcrcacet e | wowns
FDIF - M Tube of 25 SNT4HCZ0N SNT4HCZOMN
Tube of 50 SNT4HCZ0D
soIC-D Reel of 2500 SNT4HCZ0DR HC20
Reel of 250 SNT4HCZ0DT
-40°Cto 85°C SOP - NS Reel of 2000 SNTAHC20NSR HC20
SS0FP-DE Reel of 2000 SNT4HCZ0DER HC20
Tube of 90 SNT4HCZ0PW
TSSOP - PW Reel of 2000 SNT4HCZ0PWR HC20
Reel of 250 SNT4HCZ0PWT
COIF-J Tube of 25 SMNJB4HCZ20J SMNJS4HCZ20)
-55°Cto 125°C CFP -W Tube of 150 SMNJB4HCT20W SMNJS4HCZ0W
Tube of 55 SMNJB4HCZ20FK SMNJS4HCZ0FK

T Package drawings,

available at www ti.com/sc/|

Flease be aware that an important notice co

standard packing quantities, thermal data, symbclization, and PCE design guidelines ars

ckage.

cerning availability, standard warranty, and use in critical applications of

Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA informafion is curreni as of publicaion date.
exas Instruments

Products canform to specilications per the terms of

standard warranty. does nat
testing of all parameiers.

include

Copyright @ 2003, Texas Instruments Incorporated

On producis compliant do MIL-PRF-38535, all parame ler s are lested
unless otherwise noted. On all other pg:dll:ls. production
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SN54HC20, SN74HC20
DUAL 4-INPUT POSITIVE-NAND GATES

SCLS086F - DECEMBER 1982 - REVISED AUGUST 2003

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B c D Y
H H H H
L X X X H
X L X X H
x X L X H
X X X L H

logic diagram (positive logic)

Fin numbers shown are for the D, DB, J, N, NS, FW, and W packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve

Input clamp current, Ik (V| < 0 or V| > Vi) (see Note 1)
Output clamp current, lok (Vo < 0 or Vo = Vie) (see Note 1)

Continuous output current, Iq (Vo = 0to Vee)
Continuous current through Voo or GND ...
Package thermal impedance, 05 (see Note 2)

Storage temperature range., Ts.tg ...........

T Stresses beyond those listed under “absalute maximum ratings” r

implisd. Exposure to absolute-maximum-rated conditions for ex

.......................................... -05Vto7V
.................................... +20 mA
................................ +20 mA
.............................................. +25 mA
............................................... +50 mA
cDpackage ... 86°C/w
DBpackage ... .. ... ... .. .. ... ... ... ..... 96 C/wW
Npackage ...... ... ... ... ... 80°C/w
NSpackage ... ... ... ... ... ... .. ... . ... 76°C/wW
PWepackage . ... ... ... ... ... ... . ........ 1132C/wW

-65°C to 150°C

e, These are stress ratings only, and

-
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions™ is not

may cause permanent damage o the ¢

tended periods may affect device reliability.

NOTES: 1. Theinput and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51-7.
2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN54HC32, SN74HC32

ANEXA 16 QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS200D — DECEMBER 1982 — REVISED AUGUST 2003

® Wide Operating Voltage Range of 2Vto 6 V ® Typical tpd = 8ns
® Outputs Can Drive Up To 10 LSTTL Loads ® +4-mA OQutput Drive at 5V
® Low Power Consumption, 20-uA Max Igc ® Low Input Current of 1 A Max

SN54HC32...JOR W PACKAGE SN54HC32 . . . FK PACKAGE

SN74HC32...D, DB, N, NS, OR PW PACKAGE (TOP VIEW)
(TOP VIEW) o<t B
- =Z = =
3 19

1Y [] - 15[ 4A

MNC 17 NC

2A 1EXS

150 NC
141 3B

1112

13

O > <
= M o
NC — Mo internal connection
description/ordering information
The 'HC32 devices contain four independent 2-input OR gates. They perform the Boolean function
Y = A B orY =A<+ Bin positive logic.

ORDERING INFORMATION

™ Prcnscet Sl
FOIP — M Tube of 25 SNT4HC32N SNT4HC3ZN
Tube of 50 SNT4HC32D
Reel of 2500 SNT4HC3Z2DR HC32
Reel of 250 SNT4HC32DT
—40°C to 85°C SOF -NS Reel of 2000 SNT4HCZZNER HC32
SS50FP-DE Reel of 2000 SNT4HC32DER HC32
Tube of 90 SNT4HC32PW
TSSOF — PW Reel of 2000 SNT4HC32PWR HC32
Reel of 250 SNT4HC3ZPWT
CDIP -J Tube of 25 SMNJB4HC22d SMNJE4HC3Z2)
—55°Cto 125°C CFP —-W Tube of 150 SNJB4HCI2W SMNJS4HCI2W
LCCC-FK Tube of 55 SMNIBAHCIZFK SNJS4HCIZFK

T Package drawings, standard packing quantities, thermal data, symbalization, and P CE design guidelines are
available at www.ti. com/sc/package.

Flease be aware that an important notice concermning availability, stancard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

Copyright @ 2003, Texas Instruments Incorporated
On praducts compliant 1o MIL-PRF-30535, all parameters are tested
unless atherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.

PRODUCTION DATA information is current as of publication date.
Praducts conform to specifications per the terms af Texas Instruments
standard warranty. Production processing does nat necessarily include
testing of all parameters.
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SN54HC32, SN74HC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS200D — DECEMEER 1882 — REVISED AUGUST 2003

logic diagram (positive logic)

FUNCTION TABLE

(each gate)

INPUTS
A

QUTPUT

Y

r I =|m

H
X
L

H
H
L

A
Y
B

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply valtage range, Voo - oo -05Vto7V
Input clamp current, lj (Vi< 0or V) >Vee)(seeNote 1) ..o o oo +20 mA
Output clamp current, lgk (Vo <=0orVg =Vl (seeNote 1) ... o +20 mA
Continuous output current, In (Vo =010 Voo) o 125 mA
Continuous current through Voo or GND o 150 mA
Package thermal impedance, 6y (see Note 2): Dpackage ... .. ... .. .. .. . 86°C/W
DEpackage ...... ... .. ... .. ... ... ..., 96" C/W
Npackage ... ... .. .. .. ... ... ... ... ..., 80°C/w
NS package ... ... .. .. . . .. ... ... 76°C/W
PWopackage ....... ... .. ... ... 113°C/IW

Storage temperature range, Ts.tg

................................................... —65°C to 150°C

T Stresses beyond those listed under “absclute maximurm ratings” may cause permansnt damage to the device. These are stress ratings only, and

functional cperation of the dex

NOTES:

e at these or any other conditions eyond those indi
implied. Exposure to absclute-maximum-rated conditions for extended periods may affect device reliability.

ated under “r

mmended operating conditions” is not

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions (see Note 3)

SN54HC32 SN74HC32
MIN  NOM MAX MIN  NOM  MAX UNIT
Supply voltage 2 5 [} 2 5 [+ V'
1.5 1.5
ViH High-level input voltage 315 318 "
4.2 4.z
0.5 0.5
ViL Low-level input voltage 1.35 1.35 W
1.8 1.8
V) Input voltage 0 Vee 0 V'
Vo Cutput voltage 4] Voo 0 \'
Vop =2V 1000
AlAv Input transition rise/fall time Voo =45V 500 ns
‘-_.",: c= BV A00
Ta Operating free-air temperature -55 125 —40 C
NOTE 3 All unused inputs of the device must be held at Voo or GND to ensure proper device operation. Refer to the Tlapp

Implications of Slow or Fi

ng CMOS inputs, literature number SCBANDS.

cation report,

@Ti-:ms
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SN54HC32, SN74HC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS2000 — DECEMBER 1982 — REVISED AUGUST 2003

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta = 25°C SN54HC32 | SN74HC32
PARAMETER TEST CONDITIONS Vee UNIT
MIN  TYP MAX| MmN max| miN  max
2V 10 1998 19 1.9
loy = —20 uA 45V 44 4499 4.4 44
VoH Vi = Vg or VL 6V 50 5999 59 5.9
IOH = —4 mA 45V 398 43 37 3.84
loH = —5.2 mA 6V 548 5.8 5.2 5.34
2V 0.002 04 0.1 0.1
loL = 20 LA 45V o001 04 0.1 0.1
VoL Vi = Vg or VL 6V 0001 04 0.1 0.1 v
loL =4 mA 45V 017 026 04 0.33
loL = 5.2 mA 6V 015 026 04 0.33
I Vi=Vcgoro 6V 0.1 +100 +1000 +1000 | nA
Icc Vi=Vecord,  Ig=0 6V 2 40 20| ua
i 2V1io6V 3 10 10 10| prF

switching characteristics over recommended operating free-air temperature
(unless otherwise noted) (see Figure 1)

range, C = 50 pF

FROM TO Tp =25°C SN54HC32 SN74HC32
PARAMETER Vee UNIT
(INFUT} (OUTFUT) MIN  TYP MAX| MIN MAX| MN MAX
2V 50 100 150 125
tp.;| AorB Y 45V 10 20 30 25 ns
6V a 7 25 21
2V 38 75 110 5
[ Y 45V B 15 22 19 ns
6V 6 13 19 16
operating characteristics, Tp = 25°C
PARAMETER TEST CONDITIONS | TYP | UNIT
Cog Fower dissipation capacitance per gate Mo load 20 pF

@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655302 ® DALLAS, TEXAS 75265
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NEXA 17

SN54HC86, SN74HC86

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS100E — DECEMEER 1982 — REVISED AUGUST 2003

Wide Operating Voltage Range of 2 Vto 6V
Qutputs Can Drive Up To 10 LSTTL Loads
Low Power Consumption, 20-uA Max Igc
Typical tpd = 10 ns

SN54HCS6 . . . J OR W PACKAGE
SN74HC86 . .. D, N, NS, OR PW PACKAGE
(TOP VIEW)

descriptionf/ordering information

+4-mA Output Drive at 5V
Low Input Current of 1 uA Max
® True Logic

SN54HC86 . . . FK PACKAGE

1Y
NC
2A
NG
2B

(TOP VIEW)

[&]
CD<1:Z

- —

(&1
Dm
= =

910 1112 13

=0 Q= =T
NZ = ™o

[]

MNC — Mo internal connection

These devices contain four independent 2-input exclusive-OR gates. They perform the Boclean function

Y =A@ BorY=AB + AE in positive logic.

Acommaon application is as atrue /complement element. If one of the inputs is low, the other input is reproduced
in true form at the output. If one of the inputs is high, the signal on the other input is reproduced inverted at the

output.

ORDERING INFORMATION

u prcuacet T
FDIF =N Tube of 25 SNT4HCBEN SNT4HCEEN
Tube of 50 SNT4HCEED
SQIC-D Reel of 2500 SNT4HCEZEDR HCaa
e s Reel of 250 SNT4HCREDT
SOF -NS Reel of 2000 SNTAHCZBEMNSR HCa6
Tube of 90 SNT4HCREPW
TSSOF —PW Reel of 2000 SNT4HCEEPWR HCa6
Reel of 250 SNT4HCREPWT
COIF - Tube of 25 SMNIB4HCES) SMJS4HCEE)
—55°Cto 125°C CFP —W Tube of 150 SMNIs4HCEEW SMIS4HCEEW
LCCC—FK Tube of 55 SMNJS4HCEGFK SMIS4HCESEFK

T Package drawings, standard packing quantities, thermal data, sy mbalization, and PCE design guidelines are

available at www.ti.com/sc/package.

Flease be aware that an important notice conceming availability, standard warranty, and use in critical applications of

Texas Instruments semiconductor products and disclaimers thereto apy

pears at the end of this data sheet.

PRODUCTICN DATA information is current as of publication date.
Praducts conform to specifications per the terms of Texas [nstruments
standard warranty. Praduction processing does nat necessarily include
testing of all parameters.

@'IEXAS

INSTRUMENTS

POST OFFICE BOX 655302 ® DALLAS, TEXAS T5265

161

Copyright © 2003, Texas Instruments Incorporated

On products compliant to MIL-PRF-30535, all parameters are tested
unless atherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54HC86, SN74HC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS100E — DECEMBER 1982 — REVISED AUGUST 2003

FUNCTION TABLE
(each gate)

INPUTS

A

OUTPUT
Y

Ir T r—
I r I —|m

- I I r—

exclusive-OR logic

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic

symbols.

Exclusive OR

T} oD S D D

These are five equivalent exclusive-OR symbols valid for an '"HC86 gate in positive logic; negation may be

shown at any two ports.

Logic Identity Element Even-Parity Element
= s 2k
The output is active (low) if The output is active (low) if
all inputs stand at the same an even number of inputs
logic level {i.e., A=B). (i.e., 0 or 2) are active.

Odd-Parity Element

2k + 1y

The output is active (high) if
an odd number of inputs (L.e.,
only 1 of the 2) are active.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply VOltage TaNge, Vo -05Vie7V
Input clamp current, i (Vp<0or Vi =Vl (seeNote 1) oo oo +20 mA
Qutput clamp current, log (Vo <0orVo =Vl (seeNote 1) ..ot +20 mA
Continuous output current, I (Vo =0toVeg) oo +25 mA
Continuous current through Voo or GND Lo +50 mA
Package thermal impedance, 6 (see Note 2): Dpackage ...... ... ... ... .. .. .. ... . ... 86°C/wW
Npackage ......... ... ... .. ... .. . ... ... ..., 80°C/wW
NSpackage ....... ... ... .. ... .. ... ... ... ... 76°C/W
PWepackage ........ ... .. .. ... ... .. ... ..., 113°C/W

Storage temperature range. Tstg ...................................................

—65°C to 150°C

T Stresses beyond those listed under “absclute maximurm ratings” may cause permanent damage to the device . These are stress ratings orly, and

functional operation of the de

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliakbility.

MOTES: 1. Theinp

t and output voltage ratings may be excesded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51-7.

e at these or any other conditions beyond those indicated under “recommended operating conditions”™ is not

TeExXas
INSTRUMENTS
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