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TOopicos
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* Multiplexadores

* Decodificadores

« Codificadores binarios e de prioridade
« Conversores de codigo

 Circuitos aritméticos de comparacao

« Conversao bin-> 7 segmentos



Mux 2:1
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(b) Tabela verdade

(d) Implementac&o com transmission gates



Mux 4:1

IC-UNICAMP
(b) Tabela verdade
(a) Simbolo Gréfico S, Sg f
O O Wo
0O 1 W
f 1 O w,
1 1 Wa

v v
G

sjejefe

}f

(c) Implementacédo em SOP




Mux 4:1 construido com Mux 2:1
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Mux 16:1 construido com Mux 4:1
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Chave crossbar imglementada ¢/ Mux
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(a) Uma chave crossbar 2x2
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(b) Implementagcdo com Mux



Logica Usando Mux
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« Usand o mux como uma lookup table
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Implementando Fun¢oes com Mux
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* Reduzindo o tamanho do Mux
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Mux: implementacao de funcoes logicas
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Exemplo
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XOR3 implementada com 2 MUX 2:1
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W, W, w, f
O 0 O 0
0O 0 1 1
0O 1 O 1
0O 1 1 0
1 0 O 1
1 0 1 0
1 1 0 0
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Teorema de expansao de Shannon
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« Qualquer funcao booleana pode ser escrita:

f (Wi, W..., Wn) = Wi f (Wa,..0..., Wn) + Wi f (Wa,..1..., Wh)

Prova direta, substituindo w, =0 e depois =1

Funcao tambéem pode ser expandida em 4
termos
f(Wa,.Wi..Wk..., Wn) = Wi Wk f (Wa,..0..0.., Wn) + Wi Wk f (W,..0..1.., Wn) +

wi Wi, f (wi,..1..0.., Wn) + wj Wik f (wi,..1..1.., Wn)

Exercicio: aplicar o teorema nas solucoes
anteriormente feitas intuitivamente
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XOR3 implementada com 1 MUX 4:1
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W, W, W, f
w
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f (W, We, Ws) =
wiwz. f (0,0, ws) +wawez. f (0,1, ws) + waWz. f (1,0, ws) +wawe. f (1,1, wa)
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Exemplo: maioria de uns
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w1 W2 W3 f
0 0 O 0 3 w, f
0 0 1 0 -
>—> 0 23
0 1 0 0
) =1 W, T W,
0 1 1 1
1 0 O 0 ~
Wl
1 0 1 1 w,
-— f
1 1 0 1 W,
1 1 1 1 7 f

« Expandir em w; e posteriormente em w,; w,
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Fazer outros exemplos

Exemplo 6.5: f = WLW3+ W2.Ws3
— expandir em w,, W, € W, € procurar menor custo

Exemplo 6.6:  f =ww.wz+ Wi W2+ Wo. W3
a) expandir em w,

b) implementar com MUX 4:1 (expandir w, e w,)
e comparar os custosdeaeb

Exemplo 6.7:  f =wWL.wW2+ Wi W3z + W2.W3
e circuito maioria

« Implementar somente com MUXs 2:1

e comparar custo com slide anterior
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Implementacao com LUTS
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f = wW2.Wsz+ WLW2.W3 + W2.W3.W4 + WL.W2.W4

W
W1

(a) Usando trés 3-LUTs

expansao apenas em w,

o — 0~ - expans&o apenas em w,
W3] —_
W™ fw,

(b) Usando duas 3-LUTs

exemplo 6.8 17



Decodificadores
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Decod. 2:4
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Um Decod. 3:8 usando decod. 2:4
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Decod. 4:16 usando arvore de decod.
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Mux Implementado a partir de decoder
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HJ\JUHJ

exemplo 6.9
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Mux Implementado ¢/ decoder
.
e buffers tri-state
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exemplo 6.10
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Demultiplexador/Decoder (expl 6.11)
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Codificadores
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Codificador 2"-to-n



Codificador 4:2
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W3 Wy Wy W | Y1 Yo
O 0 0 1 0O O
O 0 1 O 0 1
O 1 0 O 1 O
1 0 0 O 1 1

(a) Tabela verdade

o, D—y°

(b) Circuito




Codificador de prioridade
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W3 Wo Wy Wo | Y1 Yo Z
O 0 O O d d O
O 0 0 1 O 0 1
O 0 1 X 0O 1 1
0O 1 X X 1 0 1
1 X X X 1 1 1

* Funcao y=f(w) e z=f(w) poderia ser sintetizada
como no cap.4. Mas & mais simples observar que:

g3 =Ws

— Y, €Y, podem ser gerados com um codificador 4:2

(proximo slide)

g2 = W3.W2

1= W3.W2.W1

Jo = W3.W2.W1.Wo
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Codificador de prioridade
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“pedidos” “grants” “codificacao”
' A N\ ' A N\ 4 A \
W3 W, W3 Wo |l O3 92 O1 Qo Yr Yo Z
o 0 O O]J]o O O O]Jd d o
0 o 0 110 O O 110 0 1
O 0 1 x|0 o 1 of|o0o 1 1
0 1 x x]0 1 O o001 O 1
1 X X x|1 O O OoO]1 1 1

J3=Ws g2 = W3.W2 J1=WaW2W1 o= W3.W2.WLWo




Conversores de codigo
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» Transformam codigo de entrada (m
bits) em codigos de saida (n bits)
—conversor binario = 7 segmentos
—conversor binario - BCD
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Conversor Bin >BCD (7 segmentos)
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(b) Display de 7 segmentos
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(c) Tabela verdade
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Implementacao convencional
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Segment f
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Segment e

00
01
11
10

Segment b

00 \ 01 \ 11 \ 10
00| O 0 1 0
01| O 1 0 0
1110 0 1 1
10 0 1 1 0
Segment c

00 \ 01 \ 11 \ 10
00| O 0 1 0
01| 0 0 0 0
111 0 0 1 0
10 | 1 0 1 0

Segment a
00]01]11]10
00| 0 1 0 O
01| 1 o 1 O
1,0 0 0 1
M, 0 0 0 O
Segment g
00/ 01]11]10
00 | 1 o 1 O
01 | 1 0 0 O
1 0 1 0 0
10 0 0 0 O
Segment d
00/ 01]11]10
00| 0 1 0 O
01 | 1 0 0 O
1] 0 1 1 0
10/ 0 0 0 1
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Comgador de 4 bits
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