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cpu_if iR

module cpu_if(
clk ,
rst_n :
cpu_data w ,
cpu_data_ w_e,
cpu_data r
cpu_addr :
cpu_rd_n ,
cpu_we_n :
cpu_cs_n :
cpu_rdy w
cpu_rdy w e,
cfg_mode ,
cfg_chan :
sta_fpga
);

IIZH5E
parameter DATA_ W = 32;
parameter ADDR W = 16;

EVNERCH S

input clk X
input rst_n ;
input [ADDR_W-1:0] cpu_addr ;
input [DATA_W-1:0] cpu_data r ;

input cpu_rd_n ;
input cpu_we_n ;
input cpu_cs_n ;
input [15:0] sta_fpga ;
output cpu_rdy w ;



output cpu_rdy we ;
output[ 7:0] cfg_mode ;

output[31:0] cfg_chan ;

output [DATA_W-1:0] cpu_data_w ;
output cpu_data w e ;
reg cpu_rdy w ;
reg cpu_rdy we ;
reg [7:0] cfg_mode ;

reg [31:0] cfg_chan ;

reg [DATA_W-1:0] cpu_data w ;
reg cpu_data w e ;
reg s_rd_ff0;

reg s_rd_ffl;

reg s_rd_ff2;

reg s_rd_ff3;

reg s_rd_ff4;

reg s_we_ff0;

reg s_we_ff1;

reg s_we_ff2;

reg s_we_ff3;

reg s_we_ff4;

reg S_Wr_neg;

reg s rd_neg;

reg[ADDR_W-1:0] s_addr;
reg[DATA_W-1:0] s_data_r;

always@(posedge clk or negedge rst_n)begin
if(rst_n==1'b0)begin
cfg_mode <=0;
end
else if(s_wr_neg && s_addr==16'h0001)begin
cfg_mode <=s_data_r[7:0];
end
end

always @(posedge clk or negedge rst_n)begin
if(rst_n==1'n0)begin
cfg_chan <=0;
end
else if(s_wr_neg && s_addr==16'h0000) begin
cfg_chan <=s_data_r[31:0];
end
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end

always @(posedge clk or negedge rst_n)begin
if(rst_n==1'b0)begin
s rd ff0 <=1'b1;
s rd ffl <=1'b1;
s rd ff2 <=1'b1;
s rd ff3 <=1'h1;
s rd ff4 <=1'b1;
s_we_ff0 <=1'b1;
s we_ ffl<=1bl;
s we_ ff2 <=1bl;
s we ff3<=1'h1;
s we_ff4<=1bl;
end
else begin
s rd_ff0 <=cpu_rd_n;
s rd_ffl <=s_rd_ff0;
s rd_ff2 <=s_rd_ff1,
s rd_ff3 <=s_rd_ff2;
s rd_ff4 <=s_rd_ff3;
s _we_ffO <=cpu_we n;
s we ffl <=s we ff0;
s we_ff2<=s we_ ff1;
s we_ff3<=s we_ ff2;
s we ffd<=s we ff3;
end
end

always @ (*)begin
s wr_neg = (cpu_cs_n==100 && s_we_ff1==1'00 && s_we_ff2==1'b1);
end

always @(*)begin
s_rd_neg = (cpu_cs_n==100 && s_rd_ff1==1'00 && s_rd_ff2==1'bl);
end

always @(*)begin
s_addr = cpu_addr;

end

always @ (*)begin



s data_r=cpu_data_r;
end

always @(posedge clk or negedge rst_n)begin
if(rst_n==1'b0)begin
cpu_data w <=0;
end
else if(s_rd_neg) begin
case(s_addr)
16'h0000:begin
cpu_data_w <= cfg_chan;
end
16'h0001:begin
cpu_data_w <= {24'h0,cfg_mode};
end
16'h0002:begin
cpu_data_w <= {16'h0,sta_fpga};
end
default:begin
cpu_data w <= 0;
end
endcase
end
end

always @ (posedge clk or negedge rst_n)begin
if(rst_n==1'b0)begin
cpu_data w_e <= 1'h0;
end
else begin
cpu_data w_e <= (~s_rd_ffl && cpu_cs_n_ff1==1'b0);
end
end

always @(posedge clk or negedge rst_n)begin
if(rst_n==1'n0)begin
cpu_rdy w <=1'bl;
end
else if(cpu_rdy_w) begin
if((s_rd_ff3==1'b0 && s_rd_ff4==1'b1) || (s_we_ff3==1'00 &&
s _we_ff4==1'b1))begin
cpu_rdy_w <= 1'h0;
end
end



else begin
if((s_rd_ff1==1'b1 && s_rd_ff2==1'b0) || (s_we_ffl==1'bl &&
s_we_ff2==1'n0))begin
cpu_rdy_w <=1'bl;
end
end
end

always @(posedge clk or negedge rst_n)begin
if(rst_n==1'b0)begin
cpu_rdy w_e <= 1'h0;
end
else begin
cpu_rdy w_e <=~cpu_cs_n;
end
end

endmodule

test_cpu_if FEHR

“timescale 1ns/1ns
module test_cpu_if;

parameter DATA W =32;
parameter ADDR_W =16;
parameter CYCLE =20;
parameter DELAY =1;
reg clk :
reg rst_n ;

reg [ADDR_W-1:0] cpu_addr ;
reg [DATA_W-1:0] cpu_data r ;

reg cpu_rd_n ;
reg cpu_we_n ;
reg cpu_cs_n ;
reg [15:0] sta_fpga ;
wire cpu_rdy w ;
wire cpu_rdy we ;
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wire [7:0] cfg_mode ;

wire [31:0] cfg_chan ;

wire  [DATA_W-1:0] cpu_data_w ;

wire cpu_data w e ;
cpu_if uut(

.clk (clk ),

ast_n (rst_n ),

.cpu_data w (cpu_data w ),
.cpu_data_w_e(cpu_data_w_e),
.cpu_data r (cpu_data r ),
.Cpu_addr (cpu_addr ),
.cpu_rd_n (cpu_rd_n )
.Cpu_we_n (cpu_we_n )
.Cpu_cs_n (cpu_cs n ),
cpu_rdy w  (cpu_rdy w ),
.cpu_rdy w_e (cpu_rdy w_e),
.cfg_mode (cfg_mode ),
.cfg_chan (cfg_chan ),
.sta_fpga (sta_fpga )

);

initial begin

clk =0;

forever #(CYCLE/2) clk = ~clk;
end

initial begin
rst n=0;
#(100*CYCLE) rst_n =1,

end

reg[7:0] tcas ;

reg[7:0] tcrw ;

reg[7:0] tcah ;

reg[7:0] tcwh ;

integer i :

initial begin
sta_fpga = $random;

end

initial begin



tcas = ($random)%20+10;
tcrw = ($random)%20+10;
tcah = ($random)%20+10;
tcwh = ($random)%20+200;
#DELAY;

tcas = (tcas)%20+10;

terw = (tcrw)%20+10;

tcah = (tcah)%20+10;

tcwh = (tcwh)%20+200;

cpu_data r=0;
cpu_addr =0;
cpurdn =1,
cpuwe n =1;
cpu_cs n =1,
#(110*CYCLE);

for(i=0;i<3;i=i+1)begin
cpu_data r =i+3;

cpu_addr =i
cpurd n =1,
cpu_we n =1;
cpu cs n  =0;
#(tcas*DELAY);
cpurd n =1,
cpu we n =0;
cpucsn =0
while(cpu_rdy_w)begin
#DELAY;
end
#(tcrw*DELAY);
cpurdn =1,
cpu we n  =1;
cpu csn =0
while(cpu_rdy_w==0)begin
#DELAY;
end
cpu_data_r=0;
cpu_addr =0;
cpu_rd n  =1;
cpu_we n =1,
cpu_cs_ n =1,

I1#((tcwh-tcah)*DELAY);
#((200-tcah)*DELAY);
end
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#(110*CYCLE);
for(i=0;i<4;i=i+1)begin

cpu_data r=0;
cpu_addr =i
cpurd n =1,
cpu_we_n =1;
cpu cs n  =0;
#(tcas*DELAY);
cpurd n =0
cpu_we_ n =1;
cpu cs n  =0;
while(cpu_rdy_w)begin
#DELAY;
end
#(tcrw*DELAY);
cpurd n =1,
cpu_we n =1;
cpu cs n  =0;

end

endmodule

end

while(cpu_rdy_w==0)begin
#DELAY;

end

cpu_data r=0;
cpu_addr =0;
cpurd n =1,
cpu we n =1;
cpucsn =1,

I#((tcwh-tcah)*DELAY);
#((tcwh-tcah)*DELAY);
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