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always @(posedge clk) begin
  n <= n-2'h01;       -- thats the counter
  if(n==2'h02) begin
    m <=8'h02;
  end
  if(n==2'h01) begin
    m <=8'h03;
  end
  if(n==2'h00) begin
    m <=8'h04;
  end
end





















// 4-State Moore state machine

// A Moore machine's outputs are dependent only on the current state.
// The output is written only when the state changes.  (State
// transitions are synchronous.)

module moore_mac
(
	input	clk, data_in, reset,
	output reg [1:0] data_out
);
	
	// Declare state register
	reg		[1:0]state;
	
	// Declare states
	parameter S0 = 0, S1 = 1, S2 = 2, S3 = 3;
	
	// Output depends only on the state
	always @ (state) begin
		case (state)
			S0:
				data_out = 2'b01;
			S1:
				data_out = 2'b10;
			S2:
				data_out = 2'b11;
			S3:
				data_out = 2'b00;
			default:
				data_out = 2'b00;
		endcase
	end
	
	// Determine the next state
	always @ (posedge clk or posedge reset) begin
		if (reset)
			state <= S0;
		else
			case (state)
				S0:
					state <= S1;
				S1:
					if (data_in)
						state <= S2;
					else
						state <= S1;
				S2:
					if (data_in)
						state <= S3;
					else
						state <= S1;
				S3:
					if (data_in)
						state <= S2;
					else
						state <= S3;
			endcase
	end
	
endmodule
module statem(clk, in, reset, out);

input clk, in, reset;
output [3:0] out;

reg [3:0] out;
reg [1:0] state;

parameter zero=0, one=1, two=2, three=3;

always @(state) 
     begin
          case (state)
               zero:
                    out = 4'b0000;
               one:
                    out = 4'b0001;
               two:
                    out = 4'b0010;
               three:
                    out = 4'b0100;
               default:
                    out = 4'b0000;
          endcase
     end

always @(posedge clk or posedge reset)
     begin
          if (reset)
               state = zero;
          else
               case (state)
                    zero:
                         state = one;
                    one:
                         if (in)
                              state = zero;
                         else
                              state = two;
                    two:
                         state = three;
                    three:
                         state = zero;
               endcase
     end

endmodule
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assign sel_wire = {sel_3, sel_2, sel}; // concatenate
inputs for convenience
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always @(enable or lights_in) begin
#10
if (!( ( enable && lights_out = = lights_in) ||(!enable && lights_out = = 3'b000) ))
$display("Error in light controller output");
end
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Figure 5.3 Example of an FSM.
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FSMs in Verilog

Mealy Machine

always €(posedge clk)
if (rst) ps <= ZERO;
else ps <= ns;
alwaysle (ps in)
case (ps)
ZERO: if (in) begin
out = 1'b1;
ns = oNE;
end
else begin
out = 1'b0;
ns = zERO;
end
: if (in) begin
1750
- ong;

out.

end

else begin
17b0;

= zERO;

out.
end
default: begin
out = 17bx;
ns = default;
end

Spring 2010
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Moore Machine

always @ (posedge clk)
if (rst) ps <= ZERO;
else ps <= ns;
always @(ps in)
case (ps)
ZERO: begin
out = 1b0;
if (in) ns = CHANGE;
else ns = ZERO;
end
CHANGE: begin
out = 1'b1;
if (in) ns = ONE;
else ns = ZERO;
end
ONE: begin
out = 1/b0;
if (in) ns = ONE;
else ns = ZERO;
default: begin
out = 17bx;
ns = default;
end
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Figure 7: No Pipelining Results in Three Levels of Logic (Continued)
Verilog HDL

module non_pipelined(
input clk,
input [8:0] data_in,
] output reg data_out

reg [8:0] data;

always @ (posedge clk)

begin
data <= data_in; // process for registering data_in
data_out <= (& data); // AND gate is done in a single
stage.
end

endmodule
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Figure 8: With Pipelining Results in One Level of Logic (Continued)

Verilog HDL
module pipelined (
input clk,
input [8:0]data_in,
output reg data_out
)i

reg [8:0] data;
reg templ,temp2;

always @ (posedge clk)

begin
data <= data_in; // input register
templ <= (& data[3:0]); // store
temporary result
temp2 <= (& data[7:4]); // store

temporary result
data_out <= (templ && temp2 && data[s]); // output
register
end

endmodule
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Figure 9: Case Statements with Mutually Exclusive Conditions

Verilog HDL
module case_example (

input [1:0] s,

input x, v, z,

output reg Outl, Out2, Out3
)i

always @ (s or x or y or z)
begin
outl <= 1'b0;
out2 <= 1'b0;
out3 <= 1'b0;

case (s)
2'D00 : Outl <
2'D01 : Out2 <=
2'b10 : Outld <=
default:
begin
outl <= 1'b0;
out2 1'bo;
out3 <= 1'b0;
end
endcase
end

endmodule
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Figure 10: If-Then-Else Statements with Mutually Exclusive Con

Verilog HDL

module case_example (
input [1:0] s,
input x, y, z,

output reg Outl, Out2, Out3
)i

always @ (s or x or y or z)
begin
outl <= 1'b0;
out2 <= 1'b0;
out3 <= 1'b0;

if (s 2'000)
outl <= x;

else if (s 2'b01)
out2 <= y;

else if (s 2'b10)
outs <= z;

else

begin

outl <= 1'b0;
out2 <= 1'b0;
out3 <= 1'b0;
end
end
endmodule
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Figure 11: Example A - If-Then-Else Statement with Lower Logic
Requirement (Continued)

Verilog
module case_example (
input sl, s2, s3, X, Y, 2z,
output reg Outl, Out2, Out3

)i

always @ (sl or s2 or s3 Or X Or y or z)
begin
outl 1'bo;
out2 <= 1'b0;
out3 <= 1'b0;

if (s1)
outl <= x;
else if (s2)
out2 <= y;
else if (s3)
outs <= z;
end

endmodule
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Figure 15: Complete Assignment for All Input Conditions Using If and
Else Statements (Continued)

Verilog HDL
module complete_assignment if else (
input sel, sel 2, sel 3,
input a,b,
output reg f,g
)i

always @ (sel or sel 2 or sel 3 or a or b)
begin
if (sel == 1)
begin
£-a;
if (sel 2
g=-a;
else
begin
if (sel3
g=-2a*b;
else
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Figure 26: Verilog HDL Example for State Machine

parameter 0 = 0, s1=1, 52 =2, 83 =3, 54 = 4;

reg(2:0] present_state, next_state;
reg ras, cas, ready;

7/ alvays block to update the present state
always @ (posedge clk or posedge reset)
begin
1f (reset) present_state - so.
else present_state - next_state;
end

// aluays block to calculate the next state & outputs
alvays @ (present_state or refresh or cs)
begin
next_state - so;
ras - 1'bX; cas - 1'BX; ready - 1'BK;
case (present_state)
50 : 1 (refresn) begin
next_state - s3;
Tas = 1'b1; cas = 1'bo; ready - 1'b0;
end
else 1f (cs) begtn
next_state - s1;

ras - 1'b0; cas 1bo;
end
else begin
next_state - s0;
ras - 1'b0; cas 1b1;
end
s1: begin

next_state - s2;
ras - 1'b0; cas - 1'b0; ready - 1'b0;
end
52 : if (-cs) begtn
next_state - 50;

ras - 1'b1; cas 1b1;
end
else begin

next_state - s2;
ras = 1'b0; cas = 1'b0; ready = 1'b0;

end
3 : begin
next_state - s4;
ras = 1'b1; cas = 1'b0; ready = 1'b0;
end
s4 : begin

next_state - s0;
ras - 1'b0; cas - 1'b0; ready - 1'b0;
end
dafault : bagin
next_state - 50;
ras - 1'b0; cas
end
endcase
end

1p0

1b0;
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Default Clause in Verilog HDL

// Define state labels explicitly
parameter deflt = 2'bxx;
parameter idle = 2'b00;
parameter read = 2'b01;
parameter write = 2'b10;

reg[1:0] next_state;
reg dout;

always @(posedge clk or posedge rst)
if (rst) begin
next_state <= idle;
dout 1'b0;
end
else begin
case (next_state)
idle: begin
next_state <= read;
dout <= din[o];
end
read: begin
next_state write;
dout <= din[1];
end
write: begin
next_state <= idle;
dout <= din[2];
end
default: begin
next_state <= deflt;
dout <= 1'b0;
end
end





image12.tmp
asynch_in D a D
- FIGURE 4.44 A synchro-

ck k.
nizer for an asynchronous input.
clk





image13.tmp
sig

clk

module pos_edge_det ( inmput sig,
input clk,
output pe);

reg sig_dly;
always @ (posedge clk) begin
sig_dly <= sig;

end

assign pe = sig & ~sig_dly;
endmodule

The module shown above is named pos_edge_det and has two inputs and one output. The design aims to detect the
positive edge of input sig, and output pe. So we expect to see a pulse on pe whenever sig changes from value 0 to 1

clk

sig

sig_dly
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following code can detect a posedge :

jwire signal_in;|

else

signal_d <= #1 signal_in;

end

assign edge_detected = signal_in & (~signal_d);

best regards




