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module top (

input rX,
output tx);

assign tx = rx;
endmodule
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set property —dict { PACKAGE PIN C4 TOSTANDARD LVCMOS33 } [get ports {rx}];
set property —dict { PACKAGE PIN D4 TOSTANDARD LVCMOS33 } [get ports { tx }];
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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 ent;

reg [3:0]  rx cnt;

reg

rx reg 0,rx reg 1,rx reg 2,rx reg 3,rx reg 4, rx reg 5, rx reg 6,rx reg 7;
//reg [7:0]  rx reg;

wire rXx_pulse;

always@(posedge clk or posedge rst)

begin
if (rst)
curr_state <= C_IDLE;
else
curr_state <= next state;
end
always@ ()
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_cnt <= 10" hO;
else if (curr state == C IDLE)
begin
if (rx==1"b1)
div cnt <= 10’ hO;
else if(div _cnt < HDIV CNT)
div cnt <= div cnt + 10" hi;
else
div cnt <= 10’ hO;
end



else if(curr state == C RX)
begin
if(div_cnt >= DIV _CNT)
div cnt <= 10" hO;
else
div ent <= div cnt + 10 hl;
end
end
always@(posedge clk or posedge rst)
begin
if (rst)
rx_cnt <= 4" h0;
else if(curr state == C_IDLE)
rx_cnt <= 4" h0;
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 hd: 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 <= 17h0;
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 reg 0};

end
else
rx vld <= 1’b0;

end
endmodule
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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@ ()
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_cnt <= 10" hO;
else if (curr state==C TX)
begin
if(div_cnt>=DIV_CNT)
div_cnt <= 10’ hO0;
else
div _cnt <= div_cnt + 10’ hl;
end
else
div_cnt <= 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 <= 1"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 regl[l];
4 h3:  tx <= tx regl[2];
4 h4:  tx <= tx regl[3];
4 h5:  tx <= tx regl4];
4 h6:  tx <= tx regl[5];
A h7:  tx <= tx regl6];
4 h8: tx <= tx regl7];
4 h9: tx <= 1'bl;
endcase
end
end
endmodule
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module top(
input clk, rst,
input X,
output tx,
output reg [7:0] led,
input [7:0] sw):
wire tx_ready;
wire [7:0] tx data;
wire [7:0] rx data;
rX rx_inst(
.clk (clk),
.rst (rst),
. TX (rx),
.rx _vld (rx vld),
.rx_data (rx data)



tx tx_inst (
.clk (clk),

.rst (rst),

. tx (tx ),

. tx_ready (tx_ready),
. tx_rd (tx_rd),
.tx _data (tx _data)
);

assign tx ready = rx vld;
assign tx data = SW;

always@(posedge clk or posedge rst)

begin
if (rst)

led <= 8 hO;
else if((rx v1d)&&(rx data!=8 h0a))
led <= rx data;

end
endmodule
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dict { PACKAGE PINDIS

TOSTANDARD LVCMOS33 } [get ports { clk }];
TOSTANDARD LVCMOS33 } [get ports { rst }];

TOSTANDARD LVCMOS33 } [get ports { rx }1];
TOSTANDARD LVCMOS33 } [get ports { tx }1];

sw[7]
sw[6]
sw[5]
[get ports { sw[4]
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TOSTANDARD LVCMOS33 } [get_ports { led[4]
TOSTANDARD LVCMOS33 } [get_ports { led[3]
TOSTANDARD LVCMOS33 } [get_ports { led[2]
TOSTANDARD LVCMOS33 } [get_ports { led[1]
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set property —dict { PACKAGE PINC17  IOSTANDARD LVCMOS33} [get ports { led[0] }]:
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xdcucfsym: D3 E5 D4 C4
baud rate: 115200
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