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ComparadoresZ�[2\�] ^_\�`�] aDb�[2\cbed�f�g_^�g_h�be^_ic[2h�i�a i�\�aDgSdj[ i�h�`�g�[2f�g_kDg_lN^�g�[�h�i�m�nN] aD[Dop\qbDkDbe\cg_h�g�[
m�g�[r[ `�g�[si�m�a ^�g_h�g�[Do"[Dt�b�] uN`�g_]D[vbe`-m�t�b�icoHm�ic[ a iw\cg�[Db�oyx�`�g_k
h�g�[zi�m�a ^�g_h�g�[z{d|g_]Dbe^
be`�d�i�m�be^�}
~�f�be^_aDg
�_Zz�����&�+�����1�_�&Zz�
{
`Nd|g2\�{�k `�kDg2i�k i1d�i�m�aDg_^

comparadora:
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110
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~�aDg_n�i�kDg2h�i
lNi�^_h�g_h�i
h�i
`�d�\cb7d�f�gS^�g_h�be^2h�i
h�`�g�[qf�g_kDg_lN^�g�[ch�iv�Fn�] aq\cg_h�g�`�dwg{vg
[ i�uN`�] m�a ic�

10011

00101

01010

10000

s2s1s0ba s0 �����S�e� �1�����z�
s1 �����S�e� �1�����z�
s2 �����S�e� �1�����z�

� �y� �1�1�e���D�y� 0 �S� 1 ��� 2 são:

bas0 •=
bas1 •=
bas2 ⊕=

a b

s0

s1

s2
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���������
	������	
7485

� �z[ x�`�i�dwg2h�i
k ] u�g����eic[
��� g_n�i�kDg2h�i
lNi�^_h�g_h�i

Entradas ����� � � ��� �! #"$��� � %�&  
paralelo

Saídas

A 3 '�( 3 A 2 '�( 2 A 1 '�( 1 A 0 '�( 0 A >B A <B A =B A >B A <B A =B

A 3>B 3 X X X X X X H L L

A 3<B 3 X X X X X X L H L

A 3=B 3 A 2>B 2 X X X X X H L L

A 3=B 3 A 2<B 2 X X X X X L H L

A 3=B 3 A 2=B 2 A 1>B 1 X X X X H L L

A 3=B 3 A 2=B 2 A 1>B 1 X X X X L H L

A 3=B 3 A 2=B 2 A 1=B 1 A 0>B 0 X X X H L L

A 3=B 3 A 2=B 2 A 1=B 1 A 0<B 0 X X X L H L

A 3=B 3 A 2=B 2 A 1=B 1 A 0=B 0 H L L H L L

A 3=B 3 A 2=B 2 A 1=B 1 A 0=B 0 L H L L H L

A 3=B 3 A 2=B 2 A 1=B 1 A 0=B 0 L L H L H H

A 3=B 3 A 2=B 2 A 1=B 1 A 0=B 0 X X H L L H

A 3=B 3 A 2=B 2 A 1=B 1 A 0=B 0 H H L L L L

A 3=B 3 A 2=B 2 A 1=B 1 A 0=B 0 L L L H H L

� �
�D��) * �e�1�e� AiBi ) +
,.-�* / 01* / �1�e�1��$0���* �v�e���D��) * �D�1�e�&�1�2,30���) �54��
,�
,6-1�5* �57 �57 0�8
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9 �e�:,30��1) �54��D�1���
,;-1�5* �57 �
7 0<0�����/ ) �:,"�5/ ���$/ 4��1/ � / =e�5) / >10����$?50@0��:=501* * �D�$-�0��1�1�D�1) �D��50�-�* / ,
�
/ * 0 comparador.
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� ����� �5�������!�
	
����� � ���
comparador

COMP

74LS85

0

3

0

3

<
=
>

P<Q
P=Q
P>Q

P

Q

P<Q
P=Q
P>Q

P<Q
P=Q
P>Q

P0
P1
P2
P3

Q0
Q1
Q2
Q3
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Exemplo
��] d�f�k i1d�i�m�aDg��Ht�bFh�i
`�d�\cbed�f�g_^�g_h�be^2h�i�� n�] aD[

COMP

74LS85

0

3

0

3

<
=
>

P<Q
P=Q
P>Q

P

Q

0
1
0

P0
P1
P2
P3

Q0
Q1
Q2
Q3

COMP

74LS85

0

3

0

3

<
=
>

P<Q
P=Q
P>Q

P

Q

P<Q
P=Q
P>Q

P4
P5
P6
P7

Q4
Q5
Q6
Q7

� ��) * 0������ comparadores:

74LS86
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Descodificador� `�m#�ct�b���a ^�gWm�[ ��be^_d|g_^"`�d \��eh�] u�b�h�i
n
n�] aD[�m�i�d�\��eh�] u�b�h�i

m
n�] aD[DoNi1d�x�`�i

n<m.�&dwg�\cg_^1g_\�a i�^��D[ a ] \cg�] d�f�be^_aDg_m�a ish�g�d|g_]Dbe^_]Dg�h�b�[ch�ic[ \cbeh�] �W] \cg_h�be^_ic[H{zxN`�ico7f�g_^�g\��eh�] u�bzh�i�i�m�a ^�gWh�g�oy[Dbed�i�m�a i�`�d|g�[Dg�� h�gFa i1d l�g_kDbe^+k��euN] \cb ���_bD`�	�
�oHbe`�[ i�Dg�o\cg_h�g2\��eh�] u�bF] mNh�] lN] hN`�g_k ] �cg2`�dwg
[Dg�� h�g�}

����������������� ��� ������ �"!$#%��&�� '��)(�*�+�,
� / * =D��/ ) 0�� ��) �
4�* �e��0+�1�.-�/�-�/ ��0��0 �D�$=50���/ � / =e�e��01*��1��1"�D�1) * �e�1�e�H�.2y�_�e� ���e�3 0��S�S��/ 1"�D��) * �D�1�e�y�1� enable�54�-1�6487
�94�1c�6:1�1� -�0��1�
, �S�
*q�1�S�D�1�e� -��5* � 0���) �
*q��,
=50���) * 017 0|�5=5) / >10|�50w��� >��
7"�57 ) 0 0�� �50w�1� >��
7"�1�5/ ;10=< -�01*�7 / 4��e�5?50|�1�e� * �D�$) �D��) �D��D��) * �e�1�e�H�1� enable � Vcc 0��
��> 9�0�? �$0��H�S�1��� 01* ,
� ,
�5/ � 4��D�1�
* / =e��� -1�5* � -1�
* ,3/ ) / *�A@1�D��/ 7 / ) �D�5?50 �$01,
�D��) �B:��1�D�1��0 0�� ) * +D� �$/ �1�5/ � ) / >��
* �
, 0�� �1� >��
/ � 7 C141/ =50���5-�* 01-�* / �D��0��y�$/ ,
��7 ) �D�1�D�5,
�D��) �8
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D � ,
��017 0�7 C�41/ =50+��0+�1�D�$=50���/ � / =e�D��01*9E -61�2

A0 A1 A3 EN

Q1 Q2 Q3 Q4 Q5 Q6 Q7Q0

E3E2E1
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� �e�1�
7 ���1�:>��5* �1�e�1�
Enable Entradas Saídas

/E1 /E2 E3 A2 A1 A0 O0 O1 O2 O3 O4 O5 O6 07

1 X X X X X 1 1 1 1 1 1 1 1

X 1 X X X X 1 1 1 1 1 1 1 1

X X 0 X X X 1 1 1 1 1 1 1 1

0 0 1 0 0 0 0 1 1 1 1 1 1 1

0 0 1 0 0 1 1 0 1 1 1 1 1 1

0 0 1 0 1 0 1 1 0 1 1 1 1 1

0 0 1 0 1 1 1 1 1 0 1 1 1 1

0 0 1 1 0 0 1 1 1 1 0 1 1 1

0 0 1 1 0 1 1 1 1 1 1 0 1 1

0 0 1 1 1 0 1 1 1 1 1 1 0 1

0 0 1 1 1 1 1 1 1 1 1 1 1 0

~>[Dg�� h�g
gS\�a ] l�g2\cbe^_^_ic[ f�bem�h�ivg�bF\��Dh�] u�bFnN] m��_^_]Db h�g�[qi�m�a ^�g_h�g�[D}
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D / ,
��017 / �$,30+� �1��=5/ 0��1�57�-��5* � 0F�1�D�$=50���/ � / =e�D��01*9E -61�2

� � -�/ ��0��H�1���D��) * �e�1���D�$) ?50����D�6:��1�
* �1����0�� -�/ ��0��y�1���S�e� �1������/ * �
/ ) a� ����,
�
* 0z�1�e����;1) * �
,3/ �1�e�1�D�����e� 7 / �%@��D���1�+�_�e� ����=501* * �D�$-�0��1�1���"����,
�
* �e�5?50s��0��
pinos� / �1��/ =e�e�5?50 ;�� � ,30��$) * �9:��1�:0+��/ ��-�0��$/ ) / >10+����,-�1�D�$=50���/ � / =D�e��01*� � 7 / �%@1�e�y�1���D��) * �D�1�����S�e� ��� =501, �50+�S� ,
��017 0 < ? �$?50+�5=5) / >��e�H�50F�1� >��
7p�1�5/ ;10� �y�D��) * �e�1�e�y�1���D���1�
* �D�50+�$?50�0�� -�/ ��0�� -1��7"� 1 :1�1�:) +
,6-1�D�$0�� -���7"��	�8� -1��:��1�D��0 * �
=5) 
D��4���7 0 ,
�5* =e�D��0 & ���e���_�1�e���D�1) * �e�1�e� �e�S�$01=5/ �D�1�e� ����1�D��01,3/ �1�D�5?50 EN / �1��/ =e�5, :1�1�z�e� 7 / �@1�e�+�1�z�D��) * �e�1��	H����./�$?50 =501,
��/ �1�D�1�e��1��,"�:-�01* ) � � 9�0 -1�5* �:4��
* �5*���,-�$/ �1�571�1�:=50���) * 017 0+�1���5=5) / >��e�
?50�/ ��) � rno.

x/y

2
1

4

EN

1
2
3
4
5
6
7

0

&

14
13
12
11
10
9
7

161
2
3

4
5
6
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� * �e�1�S� 01* ,
�e�5?50+�1����01/ �y�1�D�$=50��1/ � / =e�D��01* �D� � 1 -1�5* �.2 � ����, �
	�-1�5* �.-�/ ”

A

B

C

D

/EN

x/y

2
1

4

EN

1
2
3
4
5
6
7

0

&

1
2
3
4
5
6
7

0

x/y

2
1

4

EN

1
2
3
4
5
6
7

0

&

9
10
11
12
13
14
15

8

Vcc
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� ����%� ��� ��� �%� ��� �"!$#%��&�� '��)(�*�+��
0 �D�$=50���/ � / =e�e��01*2����-�7 0 =501,����1�e� 7 / �%@��D�F�1�
�D��) * �D�1�
�":��1�
) * 0 7 / �%@��e� �1�
�S�e� �1�
��0
:1���57�0��y��01/ �H�1�D�$=50���/ � / =e�D��01* �D�y�$?50�/ ���1�
-1�D�1�1�D�1) �D��8
D � ,
��017 0+�1���1�D�$=50���/ � / =e�D��01*����1-�7 0+�1��7�-1�5* ��	c�$) / -�0 E -�1��

x/y

2

1

EN

EN

1

2

3

0

1
2

3

0

14

13

7

12

11
10

9

4

1
2

3
6
5

15

x/y

2

1
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� ����%� ��� ��� �%� ��� �"!$#%��&�� '��)(�* ���
0 �D�$=50���/ � / =e�e��01*����1-�7 0 =501, �1���e�27 / �@1�e��1� �D��) * �e�1� ��:1���5) * 0 �1� �S�e� �1�N��,
�e��D�%:1���e�1) 0 =D�e���r�1�D�$=50���/ � / =D�e��01*@) �
, =
0���) * 017 0����1�r�5=5) / >��e�5?50w�S�
-1�5* �D��0��1�c��;1/ �$) ��$01,
�D��) � ��, =50����S����) 0>�1�.7 / �@1�e���1� �D�1�1�
* �D�50 :1�1� �S�
* >��.-1�5* � 0�����01/ �
descodificadores.

D � ,
��017 0+�1���1�D�$=50���/ � / =e�D��01*����1-�7 0c�$) / -�0 E - ���
x/y

2
1

EN

EN

1

2
3

0
1
2

3

0

14

3

4

9

10
11
12

7

&

13

5
6

15
&

1
2

4c��) * �D�1�e� =501, -1�5* ) / 7 @1�D�1�e��-1�
7 �e��1���e�H�1�1/ �1�D�1�D�y�D�1�5/ ;10
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� ����%� ��� ��� �%� ��� � ����� �����	� ��
�&6� �

A
B

C

D

g

f

e

d

c

b

a

g
f

e

d

c

b

a



���������
	�������������������������������
	���������������������
��

– Comparadores
�����
���
�� ��!����"�� �#
�
���

Codificadores

$&%('(%()+*-,/.+01*2%(013
ESTiG4"576�8

9�:<;
9�:>=
– 2000/01

6�?2@�A 8

BDCFE�BDCHG
- I�JDK1LNMDO MDPDJDO QSR E�C QSR TSJDPDU VWU TSMDPDJDOWQSR E I�JDPDU VWU TSMDPDJDO QSR�X GDGDY 15

�
	�	

�
– =5017 �
=5) 01*��e�1�
* ) 0 < �5=5) / >10+�1�5/ ;10 ? �

	�	�� – =5017 �
=5) 01*��e�1�
* ) 0 < �5=5) / >10+�57 ) 0 ?

b

...
. ...
.

Cátodo
comum

���

a

���
a

b

� ���
...

. ...
.

Ânodo
comum
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� ����%� ��� ��� �%� ��� �	� � � '����� � ������� � 
�&�� �
� ��+D��) / =50��50��1�D�$=50��1/ � / =e�D��01*��1� � �S�
41,
�D��) 0��1���S�D�1��0��e�+�D��) * �D�1�e��>�
57 / �1�e�F�5-��D�1�e�
-1�5* �:=�C���/ 410���� 0 89 0+��/ ��-�7 � �F�5-1�5* �
=e�
,-�5-1�D�1�e�y����,
�
* 0��y�D��) * ��"� ��8����&��%� ��������%� ��� ��� �%����� �%��
�
	�� D 	%7 < 	�-1�5* �.-� ?�� ��� 0 -��5* ���1�
=5/ ,
�57

A
B

C

D

y6

y5

y4

y3

y2

y1

y0

y8

y7
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� �
	�� D 	%7 -�0��1���S�
*��D��=e�5* �e��0�=501, ��, � 1 -��5* �.2 � =501, enable

� ��) * 0+��;��
,3-�7 0�� �
–
�
	 - ��	 � 	�-1�5* �.-�/ =501, ��01/ � enables < �
=5) / >10��y�1�
/ ;10�� ?

–
�
	 - ��� � idem �$=501,-�_�e� ���e�y�
,6=5017 �
=5) 01*q�e�1�
* ) 0

A
B

C

EN

y6
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