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X#Y#ZF[ \]ZF^_[ `9aJY#b cJd�[9ZeaJY#fFgih3^Hf�`�aJjJkeY#keY#fFl_` \]kejJkeY
jJf�m-a�\*`9keY#Y�nea�opa3l_`9feY#frq_`9fF\*lHkeY�s
lHnea(tHkeu_frlHjJa

realimentação
s3[9Yv`9axwes3lHfFl_tJ^Jgyk
b [9d_kezeneaxjJf%\]fF`ra3\plHaxjJkeY{Y�kF|9jJkeY}jJkeY

m-a3\*`9keY~m-kF\]k�keYifFl_` \]kejJkeYij_keY~m-a3\*`9keYib cJd�[9ZekeY�s�Zea3lHYv` [ ` ^-frg�aJYiZF[ \]ZF^_[ `9aJY
combinacionais.X#Y}ZF[ \]ZF^_[ `9aJY}Zea�g��J[ lHkeZF[9a3lHkF[9Y�l-nea(`9�Fg�gyfrg�c3\*[9ke�
X#Y�ZF[ \]ZF^_[ `9aJY�h3^Hf�fFlHu_aJbvu_frg

realimentação
fFq_[ �-frg�k�ZekF\]keZF`9fF\*|9Yv` [9Zek�jJf�h3^Hf�keY

Y�kF|9jJkeY%lHnea/jJfFm-fFlHjJfrg�kFm-fFlHkeY�jJkeY
fFl_` \]kejJkeY%mJ\]feY�fFl_`9feY�sJgykeY�s_`9krg��-wrgysHkF`9w ZefF\*`ra
m-a3l_`9aJs�jJk@t_[9Yv`9c3\*[9k�jJkeY�fFl_` \]k]jJkeY�lHa�m-keY�Y�kejJaJ���#kF[9Y�ZF[ \]ZF^_[ `9aJY�b cJd�[9ZeaJY�Y�nea
ZFtHkrgykejJaJY}ZF[ \]ZF^_[ `9aJY}b cJd�[9ZeaJY}Y�f�h3^HfFlHZF[9kF[9Y��

�(kejJk feYv`9�ed�[9a�kF` \]keu_weY�jJayh3^Hkeb�^Jg�ZF[ \]ZF^_[ `9ayY�feh3^HfFlHZF[9keb
k�u_kFlHz�k�w�ZFtHkFgykejJa
^Jg�feYv`9kejJa
X�\]fed�[9Yv`9a(m-aJjJf�Y�fF\H[ g�m-b fFgyfrl_`9k�jJa�Zea3g��J[9feYv`9�eu_fF[9Y}jJf�j3[9opfF\]fFl_`9feY�` [ m-aJY
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� b ^_qHa�d�\]krgyk
normalizado��Y�Y�aJZF[9kejJa�k�ZekejJk�feYv`9kej_a(`9fFgyaJY��

� feYv[9d3lHkezenea�Yv[vg��-cJb [9Zek
Código

Acções

Sequência §_¨O© ªF«3¦��3¡ ¬F¨O¬F­3© ¬��
X3

	 ¢�«3¤ 
�¦��
�������
������� ¬F¨�� ������� ¦���� ������� ¦��
§_¨O© ªF«3¦-¨O¬�
��3¤ ­3© ¬��

XL
 �3ªF­3«3¦-¦ � ¦�¡ ¡ ¬!�3¥/­3¦�"�¦-¤ ¥#����$ ¨O¦-«3¬

clock

X3

XL

������� ¦��
������� ¦��

������� ¦�%
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0010

0001
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&�feh3^H�FlHZF[9k�Zea3lHj3[9ZF[9a3lHkeb

• ')(�* +�,.-0/ 1!2�, K 354 +)26+�17* ,�2�8!2 Teste 9�(�,!:�+�,�8!2�87+�/ ,�2�3�+�17*�;�(�(=<7,�>�?�/ -@(#+�4 *�2�8!(�4 +�,�A
L B�C�2�4�(=C�(�17* ,�A�,�/�(7374 +�,�A N.

Teste
F

Acções

V

K

Acções Acções
N L

010

100 001



���������
	��
�����������������������������
	��
�������������������
�����
�
� ����!������#"�� �%$ �
�������

&('*)*'*+-,/.10-23,4'*235
ESTiG6%798�:

;�<>=
;�<@?
– 2000/01

8�A4B�C 3

DFEHG�DFEJI
- K�L MON PFL Q RFS�S TOUFPFTOVFMOL WFL S 5

� g�m-b frgyfrl_`9kezenea�jJf-^Jg�ZF[ \]ZF^_[ `9axb cJd�[9Zea�Y�feh3^HfFlHZF[9keb
����� ���
"�ªr¨O¦ ��� ¬F¤ ¦
����� ���
"�ªr¨O¦-¬F¥ �3¦�¨O¤ ��� ¦
	 � ���p¥
¦�"�¤ ¥
¬F­3© ª ª!�3ªr¨O¨ ªr«3¬F¤ ¡ ª

 � ���
"���$ "���$ ª «3ª © ¦�¡ ­3¬F¤ ¡ ª ª�
3¬F¡ © ª

Entradas:
���������

Saídas:
� ���

T

M

SB

SA
 eªr¨O¨Oªr«3¬F¤ ¡ ª ¡ ¦�$ ªr­3© ¬
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Clock

D Q

D Q

EP1

EP0

PE1

PE0

Bloco

Combinacional

M

T

SB

SA
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Fluxograma

F

F

F

V

V

V
SB

	 � � � 
 � �Novo

	 � � � 
 � �Enche

	 � � � 
 � �
Avança

SA

SB

00

01

10
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X

0

0

0

1

1

0

PE0

X

0

1

1

0

0

0

PE1

� ,�>�?�/ -@(�� 4 *�2�8!(

X

X

X

1

0

X

X

SA

X

0

1

X

X

1

0

SB

Entradas

1

0

0

1

1

0

0

EP0

1

1

1

0

0

0

0

EP1

� 4 *�2�8!( � ,�+�4 +�17* +

XX

10

10

01

01

10

10

MT

Saídas

Tabela
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� g�m-b frgyfrl_`9kezenea~jJa �-b aJZea Zea�g��J[vlHkeZF[9a3lHkebyZea�g m-a3\*`9keY@b cJd�[9ZekeY�� m-aJjJf*\
-se-
[9k

^_` [9b [��ekF\�a3^_` \]a(` [ mHa�jJfH[ g�m-b frgyfrl_`9kezenea��
Multiplexer’s� ROM’s� PAL’s�

fF`9Ze�

1X

1X1

X1

X

EP1

EP0

SB

SA

X11

X1

X

X1

EP1

EP0

SB

SA

EP0SAEP1SBPE1 •+•=

PE1 PE0

EP1EP0SBEP0SAPE0 ••+•=
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Continuação

X1

X1

X1

X1

EP1

EP0

SB

SA

1X1

1X1

1X1

1X1

EP1

EP0

EP0T =

T M

EP0M =

SA

SB
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� [ \]ZF^_[ `9a�Y�feh3^HfFlHZF[9keb

SA

SB

D

Q

Q

Q

QD

EP0

EP1

PE0

PE1

T

M


