Clock.v

module clock_gen (clock);
  parameter Half_cycle = 50;
  output clock;
  reg clock;

  initial
    clock = 0;

  always
    begin
      # Half_cycle clock = ~ clock;
    end
endmodule

//////////////////////////////////////////////////////////////////////////////////////////////
Encodeur.v

module encoder (Code, Data);
  output 		[2: 0] Code;
  input 		[7: 0] Data;
  reg 		[2: 0] Code;

  always @  (Data)
    begin
      if (Data == 8'b00000001) Code = 0; else
      if (Data == 8'b00000010) Code = 1; else
      if (Data == 8'b00000100) Code = 2; else
      if (Data == 8'b00001000) Code = 3; else
      if (Data == 8'b00010000) Code = 4; else
      if (Data == 8'b00100000) Code = 5; else
      if (Data == 8'b01000000) Code = 6; else
      if (Data == 8'b10000000) Code = 7; else Code = 3'bx;
    end

/* Alternative description is given below

always @  (Data)
  case (Data)
       8'b00000001 	: Code = 0;  
       8'b00000010 	: Code = 1;  
       8'b00000100 	: Code = 2;  
       8'b00001000 	: Code = 3;  
       8'b00010000 	: Code = 4;  
       8'b00100000 	: Code = 5;  
       8'b01000000 	: Code = 6;  
       8'b10000000 	: Code = 7;  
       default          : Code = 3'bx;
  endcase
*/
endmodule



//////////////////////////////////////////////////////////////////

decodeur

module decoder (Data, Code);
  output 		[7: 0] Data;
  input 		[2: 0] Code;
  reg 		[7: 0] Data;

  always @  (Code)
    begin
      if (Code == 0) Data = 8'b00000001; else
      if (Code == 1) Data = 8'b00000010; else
      if (Code == 2) Data = 8'b00000100; else
      if (Code == 3) Data = 8'b00001000; else
      if (Code == 4) Data = 8'b00010000; else
      if (Code == 5) Data = 8'b00100000; else
      if (Code == 6) Data = 8'b01000000; else
      if (Code == 7) Data = 8'b10000000; else
                             Data = 8'bx;
    end
/* Alternative description is given below
always @  (Code)
  case (Code)
    0		: Data = 8'b00000001;  
    1		: Data = 8'b00000010;  
    2		: Data = 8'b00000100;  
    3		: Data = 8'b00001000;  
    4		: Data = 8'b00010000;  
    5		: Data = 8'b00100000;  
    6		: Data = 8'b01000000;  
    7		: Data = 8'b10000000;  
    default	: Data = 8'bx;
  endcase
*/
endmodule


//////////////////////////////////////////////////////////////////////////////////////////////
Register à décalage

module Shift_reg4 (Data_out, Data_in, clock, reset);
  output 	Data_out;
  input 		Data_in, clock, reset;
  reg 	[3: 0] 	Data_reg;

  assign 	Data_out = Data_reg[0];

  always @  (negedge reset or posedge clock)		
    begin 
      if (reset == 1'b0)  	Data_reg <= 4'b0;
      else 		Data_reg <= {Data_in, Data_reg[3:1]};
    end
endmodule


//////////////////////////////////////////////////////////////////////////////////////////////
Compteur en anneau

module ring_counter (count, enable, clock, reset);
  output 		[7: 0] 	count;
  input 			enable, reset, clock;
  reg 		[7: 0] 	count;

  always @  (posedge reset or posedge clock)
    if (reset == 1'b1) 	count <= 8'b0000_0001; else 
      if (enable == 1'b1) 	count <= {count[6: 0], count[7]};	// Concatenation operator
endmodule

//////////////////////////////////////////////////////////////////////////////////////////////
module up_down_counter (Count, Data_in, load, count_up, counter_on, clk, reset);
  output	[2: 0] 	Count;
  input 			load, count_up, counter_on, clk, reset;
  input	[2: 0] 	Data_in;
  reg		[2: 0] 	Count;

  always @  (posedge reset or posedge clk) 
    if (reset == 1'b1) Count = 3'b0; else 
      if (load == 1'b1) Count = Data_in; else 
        if (counter_on == 1'b1) begin
          if (count_up   == 1'b1) Count = Count +1;
            else Count = Count -1;
      end
endmodule

//////////////////////////////////////////////////////////////////////////////////////////////
Si dessous, 4 façon de décrire un bloc multiplexeur
Si select = 0  alors q = d[0], select = 1  alors q = d[2]
module mux1( select, d, q );

input[1:0] select;
input[3:0] d;
output     q;

wire      q;
wire[1:0] select;
wire[3:0] d;

assign q = d[select];

endmodule


module mux2( select, d, q );

input[1:0] select;
input[3:0] d;
output     q;

reg        q;
wire[1:0]  select;
wire[3:0]  d;

always @(d or select)
    q = d[select];

endmodule


module mux3( select, d, q );

input[1:0] select;
input[3:0] d;
output q;

reg q;
wire[1:0] select;
wire[3:0] d;

always @( select or d )
begin
   if( select == 0)
      q = d[0];

   if( select == 1)
      q = d[1];

   if( select == 2)
      q = d[2];

   if( select == 3)
      q = d[3];
end

endmodule






module mux4( select, d, q );

input[1:0] select;
input[3:0] d;
output     q;

reg       q;
wire[1:0] select;
wire[3:0] d;

always @( select or d )
begin
   case( select )
       0 : q = d[0];
       1 : q = d[1];
       2 : q = d[2];
       3 : q = d[3];
   endcase
end

endmodule

////////////////////////////////////////////////////////////////////////////////////////////
Registre à décalage 4 bits
module shifter (in, clock, reset, out);

input in, clock, reset;
output out;
reg [3:0] R;
assign out = R[3];

always @(posedge clock) begin
if (!reset) 
Reg[3:0] <= 4d0;
else begin
Reg[0] <= in;  ( assignement non bloquante)
Reg[1] <= Reg[0];
Reg[2] <= Reg[1];
Reg[3] <= Reg[2];
end
end
endmodule
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1 module mux {

2 input [3:0] muxdatain,

3 input [1:0] muxsel,

4 output reg mux_out

5 1

6

7 alvays @ (muxdatain or muxsel)

8 case (muxsel)

9 2'b00: mux_out = muxdatain[0];
10 2'b01: mux_out = muxdatain[1]:
11 2'b10: mux_out = muxdatain[2]:
12 2'b11: mux_out = muxdatain[3]:
13 default : mux_out = 1'h0;

14 endcase

15

16  endmodule

17

Save the file as mux.v and notice the text changes into context driven (Verilog
language sensitive) format

Close the file

Similarly, create demux.v file with the content as shown below

1 module demux |

2 input [1:0] demuxdatain,

3 output reg [3:0] demux_out

4 )

5

6 always @ (demuxdatain)

7 case (demuxdatain)

8 2'b00: demux_out = 4'b0001;
9 2'b01: demux_out = 4'b0010;
10 2'b10: demux_out = 4'b0100;
11 2'b1l: demux_out = 4'b1000;
12 default: demux_out = 4'b0000;
13 endcase

14

15 endwmodule
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2 to 4 Decoder: Behavioral Style

module dec2to4(Y,W,En);
input [1:8] U3
input Enj
output [3:8] ¥;
reg [3:8] ¥;

always B(W or En)
case ({En, W}) // the concat of En with ¥

3°b188: ¥ = 4°bB861;

3°'b161: ¥ = 4°bB618;

3°b118: ¥ = 4°bB168;

3'b111: ¥ = 4°b1888;

default: ¥ = 4'b888s;
endcase

endmodule|




image3.png
4 to 2 Binary Encoder

module encoder(¥,U);
input [3:8] W; // input is one-hot
output [1:8] ¥;

reg [1:8] ¥;
always (W)
case (W)
4°b1888: ¥ = 2°b11;
4'be1ee: v 2°b18;
4'bee1e: v 2°b81;
4'beest: v 2°b8s;
default: ¥ = 2°bx; // don’t care case
endcase
endnodule

Left extended by x to fill 2 bits.




