Portas Logicas Basicas

Circuitos Digitais |




Porta NOT (Inversora)

e Simbolo ANSI: « Simbolo IEEE 1
ﬁ—l>(%Y A .o Y

e Tabela Verdade;

Entrada Saida

» Equacao (booleana): Yy=A



Porta AND

e Simbolo ANSI: A v » Simbolo IEEE: A

° B

e Tabela verdade

+ Equacgdo: Y=A-B

® . A
~* Note: EZ::D_OQ

~> S D
L [L

2Y GND

Obs.: entradas > 1 e saidas = 1. | 74L-SO.8 ._



Porta OR

 Simbolo ANSI: A  Simbolo IEEE: A >1

B ! B Y

e Tabela verdade

e Equacao: Y=A+B . =] voo

Bl 2 13 | A4

1] 3 12 | B4

e Note: 2[4 11 04

.1 O .1 B2} 5 10 § Q3
A2] 6 9 B3

1 1 1 VSS| 7 8 |A3

Obs.: entradas > 1 e saidas = 1. 241.S32



Primeiro Resumo

e i
Graphic Algebraic Truth
Name symbol function table
A B | x
A X = A*B
x=AB
e _ﬁ__
B
e ——— e e—————
Al x
1
Inverter A x x=A ol D—
1{0
Al x
Buffer A —D— x x=A




Variacoes

Graphic Algebraic Truth Graphic Algebraic Truth
Name symbol function table Name symbol function table
A Bl x A B | x
A ‘ X = A°*B
— 0 0fo A . 0 o0f1
AND x  or NAND )).. v AR
B —'D— o A 0 1]o0 B 0 1]1
1 olo 1. 011
I 1)1 1110
A Bl x A B | x
OR i’ ¥ el 0 0fo NOR A o Gl 0 o1
B 0 111 B 0 1]0
1 ol 1 1 0O
1 1 1 1 1 0
Al x
Inverter A X =A'
|>O . ol1
1
Al x
Buffer A [\ x x=A
L~ 0
111




Variacoes

Equagéo NAND:
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IEEE Std  IEC Algebra  Tabela Primeiro Resumo
Portas Logicas Basicas

91/91a  60617-12 Booleana  verdade
1991 1997

INPUT OUTPUT

A Q
0 0

1 1 IEEE Std IEC
91/91a 60617-12

Algebra Tabela

Booleana verdade
INPUT OUTPUT 1991 1997
NOT _ A Q
(inverter) 0 1 INPUT OUTPUT
1 0 A B Q
A A _ 0 0 1
NAND B:Do—o 5 Q A-BorATB
INPUT OUTPUT 0 1 1
A B Q 1.0 1
R . S g 1 1 0
AND Q Q A-BorANB
B B 0 1 0
10 0 INPUT OUTPUT
1 1 1 A B Q
0 0 1
NOR QZD—Q g * Q A+BorA| B
INPUT OUTPUT 01 0
N - 1.0 0
A 1 1 0

9y

0 0 0
OR :X>—Q i3 Q A+ Bor AV B
B 0 1 1
1.0 1
11 1



Atencao

AND + NOT NAND
Equacao NAND:

A A
m E DY E AEY ... Y:A.B
B B B

Porem,noteque: X=A-B #* Y=A:-B

-
Jje.




Analise Circuitos: Exemplos:

’ \/U/ Q ' Q
B } B Equacao ?
C C

3 input AND
Input Output

A B C W/ Q /E

0 0 0 o
2N3904

0 0 1 oo >

0 1 0 Q2
2N3904

0 1 1 o )

1 0 0 Q3

~3 2N3904

1 O 1 10 kQ

1 1 0 5k

1 1 1

7411 Triple 3 Input AND
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Analise Circuitos: Exemplos:

Porta
A OR(2):
o pem D= oo
| | | B | -
| | o | B A
| | | | |
B 1 | | | | | B B AT\ A+B+C
0 | | | |
| I T _L/
| | | | |
| | : | | : | C C
1 | — — -z
Output : | : | :
| |
| | |
0= | : | | : | OuT
t'0 t|1 t'2 t|3 t|4t|5 t'6t|7 OuUT

Time

Note: basta uma entrada em nivel logico ALTO para saida comutar para nivel logico ALTO:

Algebra de Boole:
x+0=x
x+1=1



Fernando Passold

Fernando Passold


Analise Circuitos: Exemplos:

Porta

AND(2):

A o—

B &—

- el — c— — — — i —

Time

Porta
. A AND(3):
B \ A * B * C
’ J
C
®
OuUT

Note: TODAS as entradas devem estar em nivel logico ALTO para saida comutar para nivel logico ALTO:

Algebra de Boole:
x-0=0

x-1=x
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Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold


Intro a Algebra de Boole:

Porta AND:
ENABLE Note:
F [-L A sz . 1 _
A . x1=x

INHIBIT

Lt I ¥:0=0
B=0

A porta AND pode funcionar como uma “chave" com
Entrada de “Enable"

Porta OR:
Note:

x+1=1
x+0=x

B
B

A

1

A
0

—Dst
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ENABLE
nn ., -
B=1 JUL
U—B___? sz G
Ty o IO

=A

T X
o i

Variacao

INHIBIT

Porta AND:

Note:
x-0=0

x-1=x

Porta OR:

Note:

X
X

0=x

+1=1
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Analise Circuitos: Exemplos:

A
B B Xx=A+B
(a) (b)




Analise Circuitos: Exemplos:

Ao A::) oo, 4 1
B &— >_‘X=A.B+C B >—0X=(A+B)'C
Co—
(a)

A B C A-B X
0 0 0 0
0 0
0 1 0 0
0 1
1 0 0 0
1 0
1 1
1 1

0

0

0

0
0

1

1
L J

Saida da AND = “1" apenas
Quando TODAS as entradas = “1".
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Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold


Analise Circuitos: Exemplos:

A B C A-B X
0 0 0 0 0 Porta AND:
Basta uma
L 0 0 entrada = “07”,
2 o 1 0 0 Saida = “0”
3 0 1
4 1 0 0 0
5 1 0
6 1 1
7 1 1

0
1
2
3
4
5
6
7

|
Saida da AND = “1" apenas
Quando TODAS as entradas = “1".

0

0

0

0
0

1

1
L J
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Exemplo

- Que porta é esta?

|
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Diagrama de formas de onda
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O O m r

Exemplo:
- Que porta é esta? /

Note:

X x-0=0
x-1

e : : : _r__l_

|

*o’----

X » O O O

Diagrama de formas de onda

NAND(4)
A B C D[X]
0 0 0 01
0 0 0 1|1
0 0 1 01
0 0 1 1]1
0 1 0 01
0 1 0 1|1
0 1 1 01
0 1 1 1(1
1 0 0 01
1 0 0 1)1
1 0 1 0|1
1 0 1 11
1 1 0 01
11 0 1|1
1 1 1 01
11 1 110

Vce

NC

14 @13 W12 11 10}y O |y 8
Y A B C D

Y

A

B C D
SN s WS WMo M7

T M oM

NC GND
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Ultimas portas: XOR e NXOR

 XOR: eXclusive OR:; o NXOR: Negative eXclusive OR:

INPUT OUTPUT 'INPUT OUTPUT
AlB aQ A B Q
XOR A:)D—Q A =1 |—q ABBOrAVE oeoeeeebersemreenes XNOR A:)D—Q A =1 b q AGBorA®B 0% 1
B B : o\ﬂ 1 { B g = -
MO R 1o o
1] 1 0 1 1 1

Detector de
Desigualdades

M Detector de
¥ Igualdades
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Fernando Passold

Fernando Passold

Fernando Passold


S
C

Deduzindo equacoes:

S ——

Do N KEC

! A+D » ‘ >FJ

~{A8Q(AD)



Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold


Deduzindo equacoes:

A B
A ABC
B
C
A AT D >—QX=ABC(A+D)
A+D
D




Deduzindo equacoes:

c(At+B)

c(A+B

A (A+b) /
il VLD
D -l_ .



Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold


Deduzindo equacoes:

A :j_>ﬂ
- (A+B)C (A+B)C
u—

D+ (A+B)C
D

E

-

x=[D+(A+B)C]-E




Deduzindo equacoes:

[ +B)
: ) > D
g ={p-E ]

>0



Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold


Deduzindo equacoes:

A A+ B
B >—0x=(A+B)(B+C)
B +




Desenhando circuitos:
. gx=ABCA+D) '

+ b)y=AC+BC+ABC

O

¢ C)7 = [D+(A+B)€] E .

P\ -

Jd ()X >
~
g



Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold

Fernando Passold





Deduzindo expressoes e tabelas verdade

- Quando Q comuta para nivel logico ALTO?
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Deduzindo expressoes e tabelas verdade

- Quando F comuta para nivel logico ALTO?

X | |
e o

29



Deduzindo expressoes e tabelas verdade

- Quando Y comuta para nivel logico ALTO? A l . . l I
B

A
ED | THE
Y C
C
Y




Deduzindo expressoes e tabelas verdade

- Complete a forma de onda na saida E

0 1 2 3 -4 -5 6 -7 -8 -9 10 11 - 12 13 14 - 15
A AL L L
° s_ [ L [ 1L [ 1L I




Deduzindo expressoes e tabelas verdade

- Quando Q comuta para nivel logico ALTO?

32



