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module SR_latch_gate (input R, input S, output Q, output Qbar);
nor (Q, R, Qbar);

nor (Qbar, S, Q);
endmodule
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module SR_latch_dataflow (input R, input S, output Q, output Qbar);
assign #2 Q_i=Q;
assign #2 Qbar_i = Qbar;
assign #2 Q =~ (R | Qbar);
assign #2 Qbar =~ (S | Q);
endmodule
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module D_latch_behavior (input D, input Enable, output Q, output Qbar);
always @ (D or Enable)
if(Enable)
begin
Q<=D;
Qbar <=~D;
end
endmodule
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module D_ff_behavior (input D, input CIk, output reg Q);

always @ (posedge CIk)

if(CIK)

begin

Q<=D;

end

endmodule
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module jk_flip_flop_master_slave(Q, Qn, C, J, K, RESETn);
output Q;
output Qn;
input C;
input J;
input K;
input RESETN; // Active low reset signal.

wire MQ); // The master's Q output.

wire MQn; // The master's Qn output.

wire Cn; // The clock input to the slave shall be the complement of the master's.
wire J1;

wire K1;

wire J2; // The actual input to the first SR latch (S).

wire K2; // The actual input to the first SR latch (R).



assign J2 ='RESETn ? 0 : J1; // Upon reset force J2 =0
assign K2 = IRESETn ? 1 : K1; // Upon reset force K2 = 1

and(J1, J, Qn);

and(K1, K, Q);

not(Cn, C);

sr_latch_gated master(MQ, MQn, C, J2, K2);

sr_latch_gated slave(Q, Qn, Cn, MQ, MQn);
endmodule // jk_flip_flop_master_slave

module sr_latch_gated(Q, Qn, G, S, R);
output Q;
output Qn;
input G;
input S;
input R;

wire S1;
wire R1;

and(S1, G, S);

and(R1, G, R);

nor(Qn, S1, Q);

nor(Q, R1, Qn);
endmodule // sr_latch_gated
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module dff_async_reset_b)

data, // Data Input
clk, /I Clock Input
reset, // Resetinput

q //1Q output
»(

input data, clk, reset ;
output q;

reg q,

always @ ( posedge clk or negedge reset)
if (~reset) begin

g <=1'b0;
end
else begin
g <= data;
end
endmodule
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module D_ff_with_synch_reset_behavior(input D, input CIk, input reset, output reg Q);

always @(posedge CIk)
if (reset)



begin

Q <=1'h0;
end
else
begin

Q<=D;
end

endmodule
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module D_ff_with_asynch_reset_behavior(input D, input CIk, input clear, output reg Q);
always @(posedge Clk or posedge clear)

if (clear)

Q <=1'p0;
else

Q<=D;

endmodule
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module T_ff_enable_behavior(input CIk, input reset_n, input T, output reg Q);

always @(negedge CIk)

if (Ireset_n)
Q <=1'p0;
else if (T)
Q<=-Q;
endmodule
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module fsm( clk, rst, inp, outp);

input clk, rst, inp;
output outp;

reg [1:0] state;
reg outp;

always @( posedge clk, posedge rst)
begin
if( rst)
state <= 2'b00;
else
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begin
case( state )
2'b00:
begin
if( inp ) state <= 2'b01;
else state <= 2'b10;
end

2'b01:
begin
if( inp ) state <= 2'b11;
else state <= 2'b10;
end

2'b10:
begin
if( inp ) state <= 2'b01;
else state <= 2'b11;
end

2'b11:

begin
if(inp ) state <= 2'b01;
else state <= 2'h10;

end

endcase

end
end

always @(posedge clk, posedge rst)
begin
if( rst)
outp <= 0;
else if( state == 2'b11)
outp <=1;
else outp <= 0;

end

endmodule
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parameter [4:1] // ERROR is 4'b0000
IDLE = 4'd1,
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S2 =4'd3,
S3 =4'd4;
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always @(posedge clk) always @(posedge clk)
begin begin

b=a; b<=a;

c=b; c<=b;

d=c; d<=c;
end end
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module mealy( clk, rst, inp, outp);

input clk, rst, inp;
output outp;

reg [1:0] state;
reg outp;

always @( posedge clk, posedge rst ) begin
if( rst) begin
state <= 2'b00;
outp <= 0;
end
else begin
case( state )
2'b00: begin
if(inp ) begin
state <= 2'b01;
outp <=0;
end
else begin
state <= 2'b10;
outp <= 0;
end
end



2'b01: begin

if(inp ) begin
state <= 2'b00;
outp <=1;

end

else begin
state <= 2'b10;
outp <= 0;

end

end

2'b10: begin

if(inp ) begin
state <= 2'b01;
outp <=0;

end

else begin
state <= 2'b00;
outp <=1;

end

end

default: begin
state <= 2'b00;
outp <= 0;
end
endcase
end
end

endmodule
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Reset

module m1011( clk, rst, inp, outp);

input clk, rst, inp;
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output outp;

reg [1:0] state;
reg outp;

always @( posedge clk, rst)
begin
if( rst)
state <= 2'b00;
else
begin
case( {state,inp})
3'b000: begin
state <= 2'b00;
outp <=0;
end
3'b001: begin
state <= 2'b01;
outp <=0;
end
3'b010: begin
state <= 2'b10;
outp <=0;
end
3'b011: begin
state <= 2'b01;
outp <=0;
end
3'b100: begin
state <= 2'b00;
outp <=0;
end
3'b101: begin
state <= 2'b11;
outp <=0;
end
3'b110: begin
state <= 2'b10;
outp <=0;
end
3'b111: begin
state <= 2'b01;
outp <=1;
end

endcase
end
end

endmodule



