

module moore_3processes(input clk, input reset, inp
ut x, output reg parity); 

reg state, nextstate; 
parameter S0=0, S1=1; 

always @(posedge clk or posedge reset)  
if (reset) 
state <= S0; 
else 
state <= nextstate; 

always @(state) begin // always block to compute output

case(state) 
S0: parity = 0; 
S1: parity = 1; 
endcase 
end 

always @(state or x) // always block to compute 
nextstate 

begin 
nextstate = S0; 
case(state) 
S0: if(x) 
nextstate = S1; 
S1: if(!x) 
nextstate = S1; 
endcase 
end 
endmodule 

https://pdfs.semanticscholar.org/b4d2/38899ab8ac75a271d3dcc07b595867946b7a.pdf
http://www.sunburst-design.com/papers/CummingsSNUG2000Boston_FSM.pdf




1 seul process

[bookmark: 1003643]module fsm (clk, reset, x1, outp);  
[bookmark: 1003644]  input clk, reset, x1;  
[bookmark: 1003645]  output outp;  
[bookmark: 1003646]  reg outp; 
[bookmark: 1003647] 
[bookmark: 1003648]reg [1:0] state;  
[bookmark: 1003649]parameter s1 = 2'b00; parameter s2 = 2'b01;  
[bookmark: 1003650]parameter s3 = 2'b10; parameter s4 = 2'b11; 
[bookmark: 1003651] 
[bookmark: 1003652]  always@(posedge clk or posedge reset)  
[bookmark: 1003653]  begin  
[bookmark: 1003654]    if (reset)  
[bookmark: 1003655]      begin  
[bookmark: 1003656]        state = s1; outp = 1'b1;  
[bookmark: 1003657]      end  
[bookmark: 1003658]    else  
[bookmark: 1003659]      begin  
[bookmark: 1003660]        case (state)  
[bookmark: 1003661]          s1: begin  
[bookmark: 1003662]                if (x1==1'b1) state = s2;  
[bookmark: 1003663]                else          state = s3;  
[bookmark: 1003664]                outp = 1'b1;  
[bookmark: 1003665]              end  
[bookmark: 1003666]          s2: begin  
[bookmark: 1003667]                state = s4; outp = 1'b1;  
[bookmark: 1003668]              end  
[bookmark: 1003669]          s3: begin  
[bookmark: 1003670]                state = s4; outp = 1'b0;  
[bookmark: 1003671]              end  
[bookmark: 1003672]          s4: begin  
[bookmark: 1003673]                state = s1; outp = 1'b0;  
[bookmark: 1003674]              end  
[bookmark: 1003675]        endcase  
[bookmark: 1003676]      end  
[bookmark: 1003677]  end  
[bookmark: 1003678]endmodule 











Avec 2 process
[bookmark: 1003726]module fsm (clk, reset, x1, outp);  
[bookmark: 1003727]  input clk, reset, x1;  
[bookmark: 1003728]  output outp;  
[bookmark: 1003729]  reg outp; 
[bookmark: 1003730] 
[bookmark: 1003731]reg [1:0] state;  
[bookmark: 1003732]parameter s1 = 2'b00; parameter s2 = 2'b01;  
[bookmark: 1003733]parameter s3 = 2'b10; parameter s4 = 2'b11; 
[bookmark: 1003734] 
[bookmark: 1003735]  always @(posedge clk or posedge reset)  
[bookmark: 1003736]  begin  
[bookmark: 1003737]    if (reset)  
[bookmark: 1003738]      state = s1;  
[bookmark: 1003739]    else  
[bookmark: 1003740]      begin  
[bookmark: 1003741]        case (state)  
[bookmark: 1003742]          s1: if (x1==1'b1) state = s2;  
[bookmark: 1003743]              else          state = s3;  
[bookmark: 1003744]          s2: state = s4;  
[bookmark: 1003745]          s3: state = s4;  
[bookmark: 1003746]          s4: state = s1;  
[bookmark: 1003747]        endcase  
[bookmark: 1003748]      end  
[bookmark: 1003749]  end  
[bookmark: 1003750] 
[bookmark: 1003751]  always @(state)  
[bookmark: 1003752]  begin  
[bookmark: 1003753]        case (state)  
[bookmark: 1003754]          s1: outp = 1'b1;  
[bookmark: 1003755]          s2: outp = 1'b1;  
[bookmark: 1003756]          s3: outp = 1'b0;  
[bookmark: 1003757]          s4: outp = 1'b0;   
[bookmark: 1003758]        endcase  
[bookmark: 1003759]  end  
[bookmark: 1003760]endmodule 













Avec 3 process
[bookmark: 1003816]module fsm (clk, reset, x1, outp);  
[bookmark: 1003817]  input clk, reset, x1;  
[bookmark: 1003818]  output outp;  
[bookmark: 1003819]  reg outp;  
[bookmark: 1003820] 
[bookmark: 1003821]reg [1:0] state;  
[bookmark: 1003822]reg [1:0] next_state;  
[bookmark: 1003823]parameter s1 = 2'b00; parameter s2 = 2'b01;  
[bookmark: 1003824]parameter s3 = 2'b10; parameter s4 = 2'b11; 
[bookmark: 1003825] 
[bookmark: 1003826]  always @(posedge clk or posedge reset)  
[bookmark: 1003827]  begin  
[bookmark: 1003828]    if (reset)  state = s1;  
[bookmark: 1003829]    else        state = next_state;  
[bookmark: 1003830]  end 
[bookmark: 1003831] 
[bookmark: 1003832]  always @(state or x1)  
[bookmark: 1003833]  begin  
[bookmark: 1003834]        case (state)  
[bookmark: 1003835]          s1: if (x1==1'b1) next_state = s2;  
[bookmark: 1003836]              else          next_state = s3;  
[bookmark: 1003837]          s2: next_state = s4;   
[bookmark: 1003838]          s3: next_state = s4;   
[bookmark: 1003839]          s4: next_state = s1;   
[bookmark: 1003840]        endcase  
[bookmark: 1003841]  end 
[bookmark: 1003842] 
[bookmark: 1003843]  always @(state)  
[bookmark: 1003844]  begin  
[bookmark: 1003845]        case (state)  
[bookmark: 1003846]          s1: outp = 1'b1;  
[bookmark: 1003847]          s2: outp = 1'b1;  
[bookmark: 1003848]          s3: outp = 1'b0;  
[bookmark: 1003849]          s4: outp = 1'b0;   
[bookmark: 1003850]        endcase  
[bookmark: 1003851]  end  
[bookmark: 1003852]endmodule 


http://asic.co.in/Index_files/verilogexamples.htm#link1
https://www.slideshare.net/PaulLaskowski1/verilog-hdl-training-course
https://learn.digilentinc.com/Documents/263
https://learn.digilentinc.com/classroom/tutorials/




// Verilog code
module test001(clk, pulse, clkout);

input clk;
input pulse;
output clkout;

reg cnt, temp;
initial begin cnt = 0;
temp = 0;
end

always @(posedge clk)
if(pulse && !cnt) begin
cnt <= ~cnt;
temp <= 1;
end
else if(!pulse) begin
cnt <= 0;
end
else
temp <= 0;


assign clkout = temp|clk;

endmodule
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[image: https://static1.squarespace.com/static/539604e8e4b0d1f9ffe9ff0b/t/551eea76e4b02bbbd55dd486/1428089463533/?format=750w]
// edge detect module
module edge_detect(
  input  CLK,
  input  RST,
  input  IN, 
  output OUT
);

  reg a, b;

  // the edge detect signal is (b AND (NOT a))
  assign OUT = a & !b;

  always @(posedge CLK) begin
    // It's always good to have a reset condition, otherwise
    // the state of the register will show up as undertemined
    // in simulation ('x')
    if (RST == 1'b1) begin
       a <= 0;
       b <= 0;
     end
     else begin
       a <= IN;
       b <= a;   
     end
  end

endmodule


edge detector: rising

[image: ]






[bookmark: _GoBack]edge detector: failing
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* Non-Storage Asynchronous Examples
— One Shot (Not sequential per definition as no FB)
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image2.tmp
Blocking versus Non-Blocking

“u_u

Blocking “=

— Executed sequentially in the order they are listed in the block of
statements
initial begin
A= B+1; //Executes first
B=W; // Executes second

C=Z || W; //Executes third
end

“u__u

Non-blocking “<=

— Executes concurrently by evaluating the set of expressions on the right

hand side and then make the left hand side assignments

@(posedge clk) begin

if(reset) begin
A<=8h00;
B<=8'hAA;

end

else begin
A<=X8&RY;
B<-W;

end
end




image3.tmp
Blocking versus Non-Blocking

* What about case statement?

— Use blocking assignments to model combinational
logic within an always block

always @(A or B or S)
beginCmud<
case (5)

Optional name

1'b0:y = A;
1'bl:y=8;
default: y = 1'bx;

endcase

end





image4.tmp
Two always blocks
* Sequential always block

// State Register
always @(posedge clk or posedge reset)
if (reset)
state <= IDLE;
else
state <= next_state;

* Combinational always block

// Next State Case
always @(*) begin
next_state = 2'b00;
case (state)
IDLE: begin
if(linl)  next= IDLE;
if (in1 & in2) next = S1;
if (in1 & lin2 & in3) next = 52;
end
si:
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