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module ps2 test(
input  clk, rst, ps2 clk, ps2 data,
output reg [15:0] led

{ps2_data, led[15:1]}

)5
reg ps2 clk rl1,ps2 clk r2;
wire ps2 clk neg:;
reg [3:0] ps2 clk cnt;

always@(posedge clk or posedge rst)
begin
if (rst)
ps2 clk r1 <= 1'bl;
else
ps2 clk r1 <= ps2 clk;
end
always@(posedge clk or posedge rst)



begin
if(rst)
ps2 clk r2 <= 1"bl;
else
ps2 clk r2 <= ps2 clk rl;
end
assign ps2 clk neg = (ps2 clk r1==1"b0)&& (ps2 clk r2==1"bl);
always@(posedge clk or posedge rst)
begin
if(rst)
ps2 clk cnt <= 4’ d0;
else if(ps2 clk neg)
begin
if(ps2 clk cnt>=4"d10)
ps2 clk cnt <= 4’ d0;
else
ps2 clk cnt <= ps2 clk cnt + 4’ d1;
end
end
always@(posedge clk or posedge rst)
begin
if (rst)
led <= 16’ hFFFF;
else if(ps2 clk neg)
begin
if ((ps2 clk cnt>=1)&& (ps2 clk cnt<=8))
led <= { ps2 data, led[15:1]};
end
end
endmodule
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module uart testl(
input uart tx,
output uart rx);
assign uart rx = uart tx;
endmodule
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module rx(

input clk, rst,
input rX,
output reg rx vld,
output reg [7:0] rx data
);
parameter DIV CNT = 10’ d867;
parameter  HDIV CNT = 10’ d433;
parameter  RX CNT = 4’ h8;
parameter C IDLE = 1’ b0;
parameter C RX = 1'bl;
reg curr_state;
reg next state;

reg [9:0] div cnt;
reg [3:0] rx cnt;
reg
rx reg 0,rx reg 1,rx reg 2,rx reg 3,rx reg 4,rx reg b,rx reg 6,rx reg
7,
//reg [7:0] rx reg;
wire rx pulse;
always@(posedge clk or posedge rst)
begin
if (rst)
curr state <= C IDLE;
else
curr state <= next state;
end
always@ (k)
begin
case (curr state)
C IDLE:
if(div_cnt==HDIV CNT)
next state = C RX;
else
next state = C IDLE;
C RX:



if ((div_cnt==DIV _CNT)&& (rx_cnt>=RX CNT))
next state = C IDLE;
else
next state = C RX;
endcase
end
always@(posedge clk or posedge rst)
begin
if (rst)
div ent <= 10’ hO;
else if(curr state == C_IDLE)
begin
if (rx==1"b1)
div ent <= 10’ hO;
else if(div cnt < HDIV CNT)
div ent <= div cnt + 10’ hl;
else
div ent <= 10’ hO;
end
else if(curr state == C RX)
begin
if(div_cnt >= DIV_CNT)
div ent <= 10’ hO;
else
div ent <= div cnt + 10’ hl;
end
end
always@(posedge clk or posedge rst)
begin
if (rst)
rx cnt <= 4’ hO0;
else if(curr state == C IDLE)
rx_cnt <= 4’ hO0;
else if((div _cnt == DIV CNT)&& (rx cnt<4’ hF))
rx cnt <= rx cnt + 1'bl;
end
assign rx pulse = (curr state==C RX)&&(div cnt==DIV CNT);
always@(posedge clk)
begin
if(rx pulse)
begin
case (rx_cnt)
4 h0: rx reg 0 <= rx;
4 hl: rx reg 1 <= rx;



4 h2: rx reg 2 <= rx;
4 h3: rx reg 3 <= rx;
4 h4: rx reg 4 <= rx;
4 h5: rx reg 5 <= rx;
4 h6: rx reg 6 <= rx;
4 h7: rx reg 7 <= rx;
endcase
end
end
always@(posedge clk or posedge rst)
begin
if(rst)
begin
rx vld <= 1’'b0;
rx_data <= 8 h55;

end
else if((curr state==C RX)&& (next state==C IDLE))
begin
rx vld <= 1'bl;
rx_data <=
{rx reg 7,rx reg 6,rx reg 5,rx reg 4,rx reg 3,rx reg 2,rx reg 1,rx re
g 0};
end
else
rx vld <= 1'b0;
end
endmodule

R TFRE s, AT DLtk AR, IRAE AN R R IT, 4
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module tx(

input clk, rst,
output reg tx,

input tx ready,
output reg tx rd,

input  [7:0] tx data
);
parameter DIV CNT 10’ d867;
parameter HDIV CNT = 10’ d433;
parameter  TX CNT 4’ h9;
parameter C IDLE 1’ b0;
parameter C TX = 1'bl;
reg curr_state, next state;



reg [9:0] div cnt;
reg [4:0] tx cnt;
reg [7:0] tx reg;
always@(posedge clk or posedge rst)

begin
if(rst)
curr state <= C IDLE;
else
curr state <= next state;
end
always@ (k)
begin
case (curr state)
C IDLE:
if (tx ready==1"bl)
next state = C TX;
else
next state = C IDLE;
C TX:
if ((div_cnt==DIV_CNT)&& (tx_cnt>=TX CNT))
next state = C IDLE;
else
next state = C TX;
endcase
end
always@(posedge clk or posedge rst)
begin
if (rst)

div ent <= 10’ hO;
else if(curr state==C TX)
begin
if(div_cnt>=DIV_CNT)
div ent <= 10’ hO;
else
div ent <= div cnt + 10’ hl;

end
else
div ent <= 10’ hO;
end
always@(posedge clk or posedge rst)
begin
if (rst)

tx _cnt <= 4’ h0;
else if(curr state==C TX)



begin
if(div_cnt==DIV CNT)
tx cnt <= tx cnt + 1'bl;

end
else
tx cnt <= 4 h0;
end
always@(posedge clk or posedge rst)
begin
if(rst)

tx rd <= 1"b0;
else if((curr state==C IDLE)&&(tx ready==1"bl))
tx rd <= 1U'bl;
else
tx rd <= 1"b0;
end
always@(posedge clk or posedge rst)
begin
if(rst)
tx reg <= 8 b0;
else if((curr state==C IDLE)&&(tx ready==1"bl))
tx reg <= tx data;
end
always@(posedge clk or posedge rst)
begin
if (rst)
tx <= 1"bl;
else if(curr state==C IDLE)
tx <= 1"bl;
else if(div_cnt==10"h0)
begin
case (tx_cnt)
4’ hO: tx <= 1"b0;
4 hl: tx <= tx regl0];
4 h2: tx <= tx regll];
4 h3: tx <= tx regl2];
4 h4:  tx <= tx regl3];
4 h5:  tx <= tx regl4d];
4 h6: tx <= tx reglh];
A h7:  tx <= tx regl6];
4 h8: tx <= tx regl7];
4’ h9: tx <= 1"bl;
endcase
end



end
endmodul e
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640x480@60Hz | 25.175 | 96 | 48 | 640 | 16 | 800 | 2 | 33 | 480 | 10 | 525
800x600@60Hz 40 128 | 88 | 800 | 40 | 1056 | 4 | 23 | 600 | 1 | 623
1024x768@60Hz 65 136 | 160 | 1024 | 24 [ 1344 6 | 29 | 768 | 3 | 806

1280x720@60Hz | 74.25 | 40 | 220 | 1280 | 110 | 1650 | 5 | 20 | 720 | 5 | 750

1280x1024(@60Hz 108 1121 248 | 1280 | 48 | 1688 | 3 | 38 | 1024 | 1 | 1066

1920x1080@60Hz | 148.5 | 44 | 148 | 1920 | 88 | 2200 | 5 | 36 | 1080 | 4 | 1125
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Wizard) , FIAREH 100MHz B4 A ili—A> 65MHz IR B, AEHR4%
' phows

module clk wiz 0O

(
// Clock in ports 100MHz

input clk inl,

// Clock out ports 65MHz
output clk outl,

// Status and control signals
input reset,

output locked
)

SRJG A 65MHz 1E gl S VGA 42188, h_cent M 071343
PEIATHEG v_ent WBE—AN h_cnt THEUE BTN 1, A 07805 7EI T4,
BT AT EES A h syne (B h ent £F 07135 58 0, HREZIN
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module vga ctrl(
input clk, rst, //clk=65MHz
//output [9:0] h addr, v addr,
//output rd vld,
input [11:0] rd data, //r[3:0], gl[3:0],b[3:0]
output reg hs,vs,
output [11:0] vga data);
parameter H CNT = 11°d1343; //136+160+1024+24=1345
parameter V CNT = 11°d805; //6+29+768+3=806
reg [10:0] h cnt,v cnt;
reg h de,v de;//data enable
always@(posedge clk)
begin
if (rst)
h ent <= 11°d0;
else if(h cent>=11"d1343)
h ent <= 11°d0;
else
h cnt <= h ent + 11°d1;
end
always@(posedge clk)
begin
if (rst)
v cnt <= 117d0;
else if(h cnt==11"d1343)
begin
if (v _cent>=11"d805)
v cnt <= 117d0;
else
v cnt <= v ecnt + 11°dl;



end
end
always@(posedge clk)
begin
if(rst)
h de <= 1’b0;
else if((h cnt>=296)&& (h cnt<=1319))
h de <= 1'bl;
else
h de <= 1’b0;
end
always@(posedge clk)
begin
if(rst)
v de <= 1'b0;
else if((v cnt>=35)&& (v cnt<=802))
v de <= 1'bl;
else
v de <= 1'b0;
end
always@(posedge clk)
begin
if (rst)
hs <= 1’bl;
else if(h cnt<=11"d135)
hs <= 1’b0;
else
hs <= 1’bl;
end
always@(posedge clk)
begin
if (rst)
vs <= 1'bl;
else if(v cnt<=11"d5)
vs <= 1'b0;
else
vs <= 1'bl;
end
assign vga data = ((v_de==1)&&(h de==1))? rd data : 12’ hO;
endmodule

THE R AR 57 1 FH I AR A VOA I3 IR, 40 R B

module top(
input clk, rst, [11:0] rd data,



output hs, vs, [11:0] vga data);

wire
clk wiz 0
.clk inl
.clk outl
. reset

. locked
);

vga ctrl
.clk

.rst

.rd data
. hs

. Vs

.vga data
);

endmodule

clk 65m, lock:

clk wiz 0(
(clk),
(clk 65m),
(rst),
(lock)

vga ctrl(
(clk 65m),
("1lock),
(rd data),
(hs),

(vs),
(vga data)
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