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01/31/19 11:23:43 C:\cygwin\home\ece4514s19\bitxmit\bitxmit.v
_ “include "bitxmit.h"

module bitxmit(

input clk,
input reset, < omtmAND
// commands 37
input [2:0] command,
e
// control response &E"DY
output ready, PA i
s =~ IP ol
// i2c pins SpAovT S A4
output sck,
inout sda —
) SPAREAD

// 500 clock cycles -> 100 kbps for 50MHz clock
parameter CYCLESPERBIT = 500;

localparam S@ = @, PRE = 1, BIT = 2, POST = 3, END = 4;

reg [2:0] state, statenext;

reg [11:0] cnt, cntnext;

reg sckout, sckoutnext;
reg sdaout, sdaoutnext;
reg sdaread, sdareadnext;

assign sck = sckout;

| "assign(sda = sdaread ? 8'bz : &daout; \

assign ready = (state == END) ? 1'b1 : 1'b0;

// clock logic
always @(posedge clk)

if (reset)
begin
state <= S0O;
cnt <= 12'b0;

sckout <= 1'b1;
sdaout <= 1'b1;
sdaread <= 1'b1;

end
else
begin .
state <= statenext;
cnt <= cntnext;

sckout <= sckoutnext;



(/100 knp

sdaout <= sdaoutnext;
sdaread <= sdareadnext;

end PRE R

// state transition logic
always @(*)

begin
statenext = state;
cntnext = ¢cnt;
case (state)
SO: begin
cntnext = CYCLESPERBIT;
if (command != ~CMDWAIT)
statenext = PRE;
end .
Bi7T |
PRE: begin
cntnext = ¢cnt - 12'b1;
if (cnt == CYCLESPERBIT * 2 / 3) g o
statenext = BIT;
end
BIT: begin START
cntnext = cnt - 12'b1;
if (cnt == CYCLESPERBIT / 3)
statenext = POST;
end
s 70f
POST: begin

cntnext = ¢nt - 12'b1;
if {(ent == @)
statenext = END;
end

END: begin

cntnext = CYCLESPERBIT;
if (command == "CMDWAIT)
statenext = SO;
end
default:

statenext = SO;

endcase

end

// output decoding
always @(*)
begin
sdareadnext

sdaread;
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sdaoutnext
sckoutnext

sdaout;
sckout;

case (command)

"CMDIDLE: begin

sdareadnext = 1'b1;
sdaoutnext = 1'bl;
sckoutnext = 1'bi;

end

"CMDWAIT: begin
end

{ "CMDBITO: begin

sdareadnext = (state == POST) ? 1'bl : 1'be;
sdaoutnext = 1'b0;
sckoutnext = (state == PRE) ? 1'bo :
(state == BIT) ? 1'bl :
(state == POST) ? 1'bo
L sckout ;
end

"CMDBIT1: begin

sdareadnext = (state == POST) ? 1'bl : 1'be;
sdaoutnext = 1'bl;
sckoutnext = (state == PRE) ? 1'b@ :
(state == BIT) ? 1'b1 :
(state == POST) ? 1'be@
sckout ;
end
"CMDSTART: begin
sdareadnext = 1'bo;
sdaoutnext = (state == PRE) ? 1'bl :
(state == BIT) ? 1'be :
(state == POST) ? 1'be
sdaout;
sckoutnext = 1'bil;
end
"CMDSTOP: begin
sdareadnext = 1'b0;
sdaoutnext = (state == PRE) ? 1'be :
(state == BIT) ? 1'b1 :
(state == POST) ? 1'bl
sdaout ;
sckoutnext = 1'bil;

end

"CMDRBIT: begin
sdareadnext = 1'b1l;



sdaoutnext
sckoutnext

end

endcase
end

endmodule

1013
(state == PRE) ? 1'b0 :
(state == BIT) ? 1'bl :
(state == POST) ? 1'b0 :
sckout;



