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Circuitos Sequenciais



figure5.34.v

1 module D_latch (D, Clk, Q);
2 input D, Clk;
3 output reg Q;

5  always @(D, Clk)

6 if (Clk)
7 Q = D;
8

9 endmodule



figure5.35.v

1 module flipflop (D, Clock, Q);
2 input D, Clock;
3 output reg Q;

5 always @(posedge Clock)
6 Q = D;

8 endmodule



Atribuicdes blocantes

1 module example5_3 (D, Clock, Q1, Q2);
2 input D, Clock;
3 output reg Q1, Q2;

5 always @(posedge Clock)

6 begin

7 Q1 = D;
8 Q2 = Q1;
9 end

1(

11 endmodule



Atribuicdes blocantes

1 module example5_3 (D, Clock, Q1, Q2);

2 input D, Clock; D D Q— Q
3 output reg Q1, Q2;

4 Clock > Q

5 always @(posedge Clock)

6 begin

7 Q1 = D; b Q}— q,
8 Q2 = Q1;

9  end > Q

10

11 endmodule

Figure 5.37  Circuit for Example 5.3.



Atribuicdes n3o-blocantes

1 module example5_4 (D, Clock, Q1, Q2); Q, Q,
2 input D, Clock; D
3 output reg Q1, Q2;

4 Clock > Q > Q
5 always @(posedge Clock)

6 begin

T a1l <= D; Figure 5.39  Circuit defined in Figure 5.38.
8 Q2 <= Q1;

9 end

11 endmodule



Atribuicdes blocantes

1 module example5_5 (x1, x2, x3, Clock, f, g); &

2 input x1, x2, x3, Clock; X':DED Q g
3 output reg f, g; x

4 1 Q

5 always Q@(posedge Clock)

6 begin

7 f = x1 & x2; D Q f
8 g =1 | x3; _

9 end Sk Q

10

11 endmodule Figure 5.41  Circuit for Example 5.5.



Atribuicdes n3o-blocantes

module example5_6 (x1, x2, x3, Clock, f, g); ) ‘Di[) Q

input x1, x2, x3, Clock;
output reg f, g; ] Q

5 i 5
begin % | ’ D Q f

f <= x1 & x2;
g <= f | x3;
9 end

Clock Q

1
2
3
4
5 always Q@(posedge Clock)
6
7
8

Figure 5.43  Circuit for Example 5.6.

11 endmodule



Assincrono vs Sincrono

1 module flipflop (D, Clock, Resetn, Q); 1 module flipflop (D, Clock, Resetn, Q);
2 input D, Clock, Resetn; 2 input D, Clock, Resetn;
3 output reg Q; 3 output reg Q;

4 4

5 always Q@(negedge Resetn, posedge Clock) 5 always @(posedge Clock)
6 if (!Resetn) 6 if (!Resetn)

7 Q <= 0; 7 Q <= 0;

8 else 8 else

9 Q <= D; 9 Q <= D;

10 10

11 endmodule 11 endmodule



Contador up/down com carga e enable

1 module updowncount (R, Clock, L, E, up_down, Q);
2 parameter n = 8;

3 input [n-1:0] R;

4 input Clock, L, E, up_down;

5 output reg [n-1:0] Q;
6

7

8

always @(posedge Clock)
if (L)
9 Q <= R;
10 else if (E)
11 Q <= Q + (up_down ? 1 : -1);
12
13 endmodule
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