Pre-Lab5 Report


Ⅰ.  Pre-Lab5_1 (FSM simulation)

Design Specification

IO: 
Input: clk, rst_n, signal (the signal of bottom).
Output: led (1-bit output for LED).

Design Implementation

I use two modules to complete this problem. One is fsm.v which produces the function of Finite State Machine. The other is LED.v
which controls the LED on FPGA, and I connect this module with fsm.v to show the function of Finite State Machine on FPGA and simulation.
Block diagram:
[image: C:\Users\user\Downloads\171339298_3609139169213779_5184430407064306250_n.jpg]

Finite State Machine:
state diagram:
[image: C:\Users\user\Downloads\171664263_559606394990875_725891332345588286_n.jpg]

If state = 0 (pause) and signal is 0, then keep the state.
If state = 0 (pause) and signal is 1, then jump to next state (state = 1) (start).
If state = 1 (start) and signal is 0, then keep the state.
If state = 1 (start) and signal is 1, then jump to next state (state = 0) (pause).
Finally, output state to LED.v to decide LED on FPGA whether should be lighted up.


Verilog RTL code for Finite State Machine:

[image: ][image: ]
Verilog RTL code for LED:
[image: ]
Testbench:
[image: ]
Simulation:
[image: ]

[image: C:\Users\user\Downloads\172319299_729725544370114_9177924472708029046_n.jpg]
So I push the button, the LED on the right edge will be lighted up,
represents state from pause to start.
[image: C:\Users\user\Downloads\170795338_448384112890043_9069156760863468930_n.jpg]
[bookmark: _heading=h.gjdgxs]Then I push the button again, the LED on the right edge will go off,
represents state from start to pause.
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nodule fsn(
output reg state,
input signal,
input clk,
input rst_n
%
reg next_state;
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always@
case(state)
100
if(signal)
next_state = 1'bl;
else
next_state = 1'b0;
1'bl:
if(signal)
next_state = 1'b0;
else
next_state = 1'bl;
default:
next_state = 1'b0;
endcase

always@(posedge clk or negedge rst_n)
if (~rst_n)

state <= 1'b0;
else

state <= next_state;

ndmodule
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module LED(
output reg led,
input signal,
input clk,
input rstn
%

wire state;

fsm W(.clk(clk), .rst_n(rst_n),.signal(signal), .state(state));

aluays@*
if(state)

led = 1'b1;
else

led= 1'00;

endmodule
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nodule test_fsm;
reg clk;

reg rst_n;

reg signal;
wire LED;

LED U3( .clk(clk),.rst_n(rst_n), signal(signal), led(LED));
initial

begin
clk =

st =
signal = 0;
#10 rstn = 1;

end

alveys

#5 clk = ~clk;

always
#10 signal = ~signal;

endmodule
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