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“timescale 1ns / 1ps
“define UD #1

module top matrix_key(

input clk ,
input rst n 5
input key ,
input wire [3:0]key c ,
output wire [3:0]key r ,
output wire [3:0]dig 5
output wire [7:0]smg 5
output led

)

wire [3:0]key location ;

key det #(
.btn_delay (20'hf423f)
Ykey det(
.clk (clk ) ,
.rst_ n (rst . n ) ,
.key ¢ (key_c ) ,
.key r (key_r ) ,
.key location (key location ) ,
.key flag (btn_flag )
)

seq_dis seq dis(
.clk (clk ),



.key location (key_location),
.dig (dig )
.smg (smg )
)s
assign led = ~btn_flag ;

endmodule
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“timescale 1ns / 1ps
“define UD #1

module key det #(
parameter btn_delay = 20'hf423f

)(
input wire clk ,
input wire rst n ,
input wire [3:0]key_c /*synthesis
PAP_MARK_DEBUG="1"*/, //The signal 1is high by default
output reg [3:0]key_r /*synthesis PAP_MARK _DEBUG="1"*/,
output wire [3:0]key_location /*synthesis
PAP_MARK _DEBUG="1"*/,
output wire key_flag /*synthesis PAP_MARK _DEBUG="1"*/
)

reg [3:0]key_cregl ;

reg [3:0]key_creg2 ;

reg [1:0]cnt_check ;

reg [1:0]col_value /*synthesis PAP_MARK_DEBUG="1"*/;
reg [1:0]row_value /*synthesis PAP_MARK_DEBUG="1"*/;
reg [19:0]cnt_delay ;

reg flag ;

always @(posedge clk ) begin
if (~rst_n) begin
key _cregl <= 4'hf ;



key_creg2 <= 4'hf ;

end
else begin
key_cregl <= key_c ;
key_creg2 <= key_cregl ;
end
end
A e state machine--------------~-~-~-~-~-~-—-

reg [7:0]state /*synthesis PAP_MARK_DEBUG="1"*/;

parameter idle = 8'b0000 0001 ;
parameter col det = 8'b0000 0010 ;
parameter row_wait = 8'b0000_0100 ;
parameter row_det 8'b0000 1000 ;
8'boool1_0000 ;
8'boo10 0000 ;
8'b0100 0000 ;

8'b1000_0000 ;

parameter key eli 1

parameter key end

parameter key eli 2
parameter state_end

always @(posedge clk ) begin
if (~rst_n)
state <= idle;
else begin
case (state)
idle :begin
if (key_creg2 != 4'hf)
state <= col_det ;
else
state <= idle ;
end
col _det:begin
if ((cnt_check == 2'd3)&&(flag == 1'bl ))
state <= row_wait ;
else
state <= col_det ;
end
row_wait:begin
state <= row_det ;
end
row_det :begin
if ((cnt_check == 2'd3)&&(flag == 1'bl ))
state <= key_eli 1;
else



state <= row_det ;
end
key_eli 1 :begin
if (cnt_delay == btn_delay)
state <= key_end ;
else
state <= key _eli 1 ;
end
key end :begin
if ((key_creg2[col_value] ==
1'b0)&&(key cregl[col value] == 1'bl))
state <= key_eli 2 ;
else
state <= key_end ;
end
key_eli 2 :begin
if (cnt_delay == btn_delay)
state <= state_end ;
else
state <= key_eli 2 ;
end
state_end :begin
state <= idle ;

end
default :state <= idle ;
endcase
end
end
A Set counter to detect column by column----------- */

always @(posedge clk ) begin
if (~rst_n)
flag <= 1'bo ;
else if ((state == col _det)||(state == row_det))
flag <= ~flag ;
else
flag <= 1'b0 ;
end

always @(posedge clk ) begin
if (~rst_n)
cnt_check <= 2'do ;
else if (((state == col_det)||(state == row_det))&&(flag == 1'b1))



cnt_check <= cnt_check + 2'dl ;
else if ((state == col _det)||(state == row_det))
cnt_check <= cnt_check ;
else
cnt_check <= 2'do ;
end

always @(posedge clk ) begin
if (~rst_n)
col value <= 2'do ;
else if ((state == col det)&&(key c[cnt_check]== 1'b0)&&(flag ==
1'bl ))
col value <= cnt_check ;
else
col value <= col _value ;
end

always @(posedge clk ) begin
if (~rst_n)
row_value <= 2'do ;
else if ((state == row_det)&&(key c == 4'hf)&&(flag == 1'bl ))
row_value <= cnt_check ;
else
row_value <= row_value ;
end

always @(*) begin
key r <= 4'boooo ;
if (state == row_det) begin
case (cnt_check)

2'de : key r <= 4'beeol ;

2'd1 : key_r <= 4'beele ;

2'd2 : key_r <= 4'be1eo ;

2'd3 : key r <= 4'ble00 ;

default : key r <= 4'bo0eo ;
endcase

end
else



key_r <= 4'boo00o ;
end

always @(posedge clk ) begin
if (~rst_n)
cnt_delay <= 20'do ;
else if ((state == key_eli 1)||(state == key_eli_2))
cnt_delay <= cnt_delay + 20'dl ;
else
cnt_delay <= 20'do ;
end

assign key flag = (state == key_end)? key creg2[col_value] : 1'b1l ;
assign key location = {row_value , col_value} ;

endmodule
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