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1. Verilog Code

Oneshot.v

module oneshot(clk,din,dout);
input clk,din;
output dout;
reg [1:0] cs;
always@(posedge clk) begin

case(cs)
: begin
if(din)
Ccs <= 5
end
: CS <= 5
: begin
if(~din)
Ccs <= 5
end
default: cs <= H
endcase

end

assign dout = cs[9];
endmodule

labloe_1.v

module 1lab1@_1(clk,reset,up,down,left,right,R,C);
input clk;
input reset;
input up,down,left,right;

output reg [7:9] R,C;
reg[7:0] R_t,C_t;

wire up_oneshot,down_oneshot,left_oneshot,right_oneshot;

//de-bounce logic




BiE % P 5% Labl0 5 1 4

oneshot u_oneshotl(clk,up, up_oneshot);

oneshot u_oneshot2(clk,down, down_oneshot);
oneshot u_oneshot3(clk,left, left_oneshot);
oneshot u_oneshot4(clk,right,right_oneshot);

//8*8 LED row & column control
always@(posedge clk or posedge reset) begin
if(reset) begin

R <= H
C <= K
end
else begin
R <= R_t;
C <= C_t;
end

end

always@(*) begin
//row
if(down_oneshot) begin
R_t[7:1] = R[6:0];
R_t[@] = R[7];
end

else if(up_oneshot) begin
R_t[6:0] = R[7:1];

R_t[7] = R[@];
end

else

end

always@(*) begin
//column

if(right_oneshot) begin
C_t[7:1] = c[6:0];
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c_t[o]
end

= C[7];

else if(left_oneshot) begin
C_t[6:0] = C[7:1];
C_t[7] = c[@o];

end

else

end

endmodule

2. FPGA result
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1. Verilog Code

“include "oneshot.v"

clock_div.v

module clock_div(clk_48MHZ, clk_1HZ); //reduce clock
frequency

input clk_48MHZ;

output reg clk_1HZ;

reg[31:0] counter_1HZ;

always@(posedge clk_48MHZ) begin

if(counter_1HZ == )
counter_1HZ <= 5 //return to ©
else
counter_1HZ <= counter_1HZ + s //plus 1
repeatedly
if(counter_1HZ < )
clk_1HZ <= H
else
clk_1HZ <= H
end
endmodule
labioe_2.v

module labl1@_2(clk,reset,pb,R,C);
input clk;
input reset;
input pb;
output reg [7:9] R;
output reg [7:9] C;

reg [7:0] C1,C2,C3,C4,C5;
reg [2:0] display;
reg [2:0] counter;
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wire pb_oneshot;
wire reset_oneshot;
wire clk_1000HZ;

//de-bounce logic
oneshot u_oneshotl(clk,pb,pb_oneshot);

oneshot u_oneshot2(clk,reset,reset_oneshot);

//reduce clock frequency
clock_div u_clock_div(clk,clk_1000HZ) ;

always@(posedge clk_1000HZ or posedge reset_oneshot)

begin
if(reset_oneshot)
counter <= H
else
counter <= counter + K
//Overflow = counter return 0
end
//L
always@(counter) begin
case(counter)
: C1 = H
: C1 = H
: C1 = H
: C1 = H
: C1 = H
: C1 = H
: C1 = H
: C1 = H
endcase
end
//0
always@(counter) begin
case(counter)
: C2 = H
: C2 = H
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3'd2: C2 = 8'b00100100;
3'd3: C2 = 8'b00100100;
3'd4: C2 = 8'b00100100;
3'd5: C2 = 8'b00111100;
3'd6: C2 = 8'b000000O0O0;
3'd7: C2 = 8'b00000000;
endcase
end

//G
always@(counter) begin
case(counter)
3'do: C3 = 8'b00000000;
3'dl: C3 = 8'b01110000;
3'd2: C3 = 8'b00001000;
3'd3: C3 = 8'b00000100;
3'd4: C3 = 8'b01100100;
3'd5: C3 = 8'b01011000;
3'dé: C3 = 8'b01110000;
3'd7: C3 = 8'b00000000;
endcase
end

//1
always@(counter) begin
case(counter)
3'do: C4 = 8'b00000000;
3'dl: C4 = 8'b00011100;
3'd2: C4 = 8'b00001000;
3'd3: C4 = 8'b00001000;
3'd4: C4 = 8'b00001000;
3'd5: C4 = 8'b00011100;
3'd6: C4 = 8'b00000000O;
3'd7: C4 = 8'b00000000;
endcase
end

//C
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always@(counter) begin

case(counter)
3'doe: C5 8 'b00000000;
3'dl: C5 = 8'b01110000;
3'd2: C5 = 8'b00001000;
3'd3: C5 = 8'b00000100;
3'd4: C5 = 8'b00000100;
3'd5: C5 = 8'b00001000;
3'd6: C5 = 8'b01110000;
3'd7: C5 = 8'b00000000O;

endcase

end

//display = display + 1 when posedge pb_oneshot is
triggered

//If reset_oneshot == 1 or display == 4, display will
return 0

always@(posedge pb_oneshot or posedge reset_oneshot)

begin
if(reset_oneshot | display == 3'd4)
display <= 3'do;
else
display <= display + 3'di;
end

//To choose display which alphabet is
always@(*) begin

case(display)
3'do: C = C1;
3'dl: C = C2;
3'd2: C = C3;
3'd3: C = C4;
3'd4: C = C5;
default: C = C1;

endcase

end

//scan row one by one by clock
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//R[X]=1 will make the value in that row valid
always@(posedge clk_1000HZ or posedge reset_oneshot)

begin
if(reset_oneshot)
R <= 5
else begin
R[7:1] <= R[6:0];
R[] <= R[7];
end
end
endmodule

2. FPGA result
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