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Circuitos Sequenciais



Nesta aula vamos aprender sobre:

e Registradores, os quais armazenam vérios bits;
e Registradores de deslocamento;

e Contadores de varios tipos.



Registrador de deslocamento
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Figure 5.17 A simple shift register. 3



Registrador de deslocamento com carga paralela
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Figure 5.18  Parallel-access shift register. 4



Contador de trés bits

1 T Q—| LT Q—| LT Q
Clock Q ‘ Q ‘ Q

Q Q Q,
(a) Circuit
ek L L L LI L LI 1
@ __| I [ N I I

Q, \l

L

I
< I Ih I L
L

Count 0 1 2 3 4 5 6 7
(b) Timing diagram

Figure 5.19 A three-bit up-counter. 5



Contador de trés bits (decremen
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Figure 5.20 A three-bit down-counter. 6



Table 5.1  Derivation of the synchronous

up-counter.
Clock cycle | Qp Q Qq To=1
— Q; changes T1=Qo
0 0 0 O To = QQ
1 0 0 1 — Q, changes 2 A
. 0 1 G T3 = Qo1 Q2
3 0 1 1
4 1 0 -
5 1 0 1 .
6 1 1 0=y Th = QoQ1.-.Qn-1
7 11 1
8 0 0 -




Contador de 4 bits sincrono
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(b) Timing diagram

Figure 5.21 A four-bit synchronous up-counter. 8



Contador de 4 bits sincrono com enable
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Figure 5.22 Inclusion of Enable and Clear capability.



Usando flip-flops do tipo D
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Figure 5.23 A four-bit counter with D flip-flops. 10



Contador com carga paralela
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Figure 5.24 A counter with parallel-load capability.

Load
Clock

11



Contador médulo-6 com reset sincrono
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Figure 5.25 A modulo-6 counter with synchronous reset.
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Contador médulo-6 com reset assincrono
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Figure 5.26 A modulo-6 counter with asynchronous reset. 13



Contador BCD de dois digitos
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Figure 5.27 A two-digit BCD counter.
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Contador em anel
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(a) An n-bit ring counter

Q Q Q© Q

[

Yo Y1 Y2 V3
2-t0-4 decoder

Wy owy  En

f

Clock

Start »o—

Q
Clock

Two-bit up-counter

Clear_n

(b) A four-bit ring counter

Figure 5.28  Ring counter.
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Contador Johnson
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Figure 5.29  Johnson counter. .
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