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state n = PRECHARGE;

end

else begin

state n = state c;

end

PRECHARGE:begin

if(precharge2autorefresh start)begin

state n = AUTOREFRESH;

end

else if(precharge2idle start)begin

state n = IDLE;

end

else begin

state n = state c;

end

AUTOREFRESH:begin

if(autorefresh2autorefresh start)begin

state n = AUTOREFRESH;

end

else if(autorefresh2loadmode start)begin

state n = LOADMODE;

end

else if(autorefresh2idle start)begin
state n =IDLE;

end

LOADMODE:begin

if(loadmode2idle start)begin

state n =IDLE;
end
else begin

state n =state c;
end

IDLE:begin

if(idle2active start)begin

state n = ACTIVE;

end

else if(idle2autorefresh start)begin

state n = AUTOREFRESH;

end

else begin

state n = state c;

end

ACTIVE:begin

if(active2read start)begin

state n = READ;

end

else if(active2write start)begin

state n = WRITE;

end

else begin
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state n = state c;

end
end
READ:begin
if(read2precharge start)begin
state n = PRECHARGE;
end
else begin
state n = state c;
end
end
WRITE:begin
if(write2precharge start)begin
state n = PRECHARGE;
end
else begin
state n = state c;
end
end
default:begin
state n = IDLE;
end
endcase
end
[[FE =B W R K
assign nop2precharge start = state c==NOP. && end cnt;
assign precharge2autorefresh start = state c==PRECHARGE && init flag==1
&&end cnt;
assign precharge2idle start = state _c==PRECHARGE && init flag==0
&&end cnt;
assign autorefresh2autorefresh start = state c==AUTOREFRESH && init flag==1
&& init_auto flag==1&&end cnt;
assign autorefresh2loadmode start = state c==AUTOREFRESH && init flag==1
&& init auto flag==0&&end cnt;
assign autorefreshidle start = state c==AUTOREFRESH && init flag==0
&& end cnt;
assign loadmode2idle start = state ¢c==LOADMODE && end cnt;
assign idle2active start = state c==IDLE && ref req ==
0&&(wr req]|rd req);
assign idle2autorefresh start = state c==IDLE && ref req==1;
assign active2read start = state c==ACTIVE && rd flag==1
&&end cnt;
assign active2write start = state c==ACTIVE && rd flag==
&&end cnt;
assign read2precharge start = state _c==READ && end cnt;
assign write2precharge start =stae ¢ == WRITE && end cnt;

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin
init flag<=1;
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end
else if(loadmode2idle start)begin
init flag <=0;
end
end

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin
init_auto flag<=1;
end
else if(autorefresh2autorefresh start)begin
init auto flag <=0;
end

end

[/ SR
always @(posedge clk or negedge rst_n)begin
if(rst n==1'b0)begin
ref req<=0;
end
else if(end cnt_self)begin
ref req<=1;
end
else if(idle2autorefresh start)begin
ref req<=0;
end
end

[/ 5 ¥

assign wr_ack = idle2active start==1&&
(wr req==1&&((rd flag==1)]||(rd flag==0&&rd req==0)));

[/

assign rd ack = idle2active start==1&&
(rd req==1&&((rd flag==0)||(rd flag==1&&wr req==0)));

always @(posedge clk or negedge rst_n)begin
if(rst n==1'b0)begin
rd flag <=0;
end
else if(rd flag==0&&rd ack==1)begin
rd flag<=1;
end
else if(rd flag==1&&wr ack==1)begin
rd flag <=0;
end
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always @(posedge clk or negedge rst_n)begin
if(Irst n)begin
cnt_self <= 0;
end
else if(add cnt_self)begin
if(end cnt_self)
cnt self <=0;

else




189 cnt self <= cnt_self + 1;
190 end

191 | end

192
193 | assign add cnt_self = init_flag==0;

194 | assign end cnt self = add cnt_self && cnt self==1562-1 ;

195

196

197 | always @(posedge clk or negedge rst_n)begin
198 if(Irst_n)begin

199 cnt<=0;

200 end

201 else if(add cnt)begin
202 if(end cnt)

203 cnt<=0;

204 else

205 cnt<=cnt+1;
206 end

207 | end

208

209 | assign add cnt = state c!=IDLE;
210 | assign end cnt = add cnt && cnt==x-1;

211

212 | always @(*)begin

213 if(state_c== NOP)begin

214 x =__INITIATE;

215 end

216 else if(state c== PRECHARGE)begin
217 x=_TRP;

218 end

219 else if(state ¢ == AUTOREFRESH)begin
220 x =TRC;

221 end

222 else if(state ¢ == LOADMODE)begin
223 x = TMRD;

224 end

225 else if(state ¢ ==ACTIVE)begin

226 x =TRCD ;

227 end

228 else begin

229 X =256 ;

230 end

231 |

232 end

233

234 always @(posedge clk or negedge rst _n)begin
235 if(rst n==1'b0)begin

236 cke<=1;

237 end

238 else begin

239 cke<=1;

240 end

241 end

242

243 | _assign command = {cs,ras,cas,we};

244

245 assign nop =4'b1000;
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assign precharge =4'b0010;
assign autorefresh  =4'b0001;

assign loadmode = 4'b0000;
assign active =4'b0011;
assign read =4'b0101;
assign write =4'b0100;

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin
command <= 0;

end
else
if(nop2precharge start| |write2precharge start||read2precharge start)begin
command <= precharge;

end
else
if(precharge2autorefresh start| |autorefresh2autorefresh start| |idle2autorefresh sta

rt)begin

command <= autorefresh;

end
else if(autorefresh2loadmode start)begin
command <= loadmode;

end
else if(idle2active start)begin
command <= active;

end
else if(active2read start)begin
command <= read;

end
else if(active2write start)begin
command <= write;

end
else begin
command <= nop;

end
end

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin

dam <=0;

end

else if(init_flag==1)begin
dgm <=2'b11;

end

else begin
dgm <=0;

end

end

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin
dg out<=0;

end

else begin
dg out <= wdata;

end




end

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin
dg out en<=0;
end
else if(Active2Write start)begin
dg out en<=1;
end
else if(write2precharge start)begin
dg out en<=0;
end

always @(posedge clk or negedge rst _n)begin

//256 3

if(rst n==1'b0)begin
rdata flag <=0;

end

else if(active2read start)begin
rdata flag<=1;

end

else if(read2precharge start)begin
rdata flag <=0;

end

end

always @(posedge clk or negedge rst _n)begin

if(rst n==1'b0)begin
rdata flag ffO <=0;
rdata flag ffl<=0;
rdata flag ff2 <=0;

end

else begin
rdata flag ffO <= rdata flag;
rdata flag ffl <=rdata flag ffO;
rdata flag ff2 <= rdata flag ff1;

end
end

always @(posedge clk or negedge rst _n)begin

if(rst n==1'b0)begin
rdata <= 0;
end
else begin
rdata <=dq in;
end

end

always @(posedge clk or negedge rst _n)begin

if(rst n==1'b0)begin
rdata vid <=0;

end

else begin




rdata vild <=rd flag ff2;
end
end

always @(posedge clk or negedge rst n)begin  //#@ifF ik waddr;
if(rst n==1'b0)begin
waddr ff0 <=0;
end
else if(idle2active start)begin
waddr ff0 <= waddr;
end
end

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin
addr <=0;
end
else if(nop2precharge startt)begin
addr <=12'b0100 0000 0000;
end
else if(autorefresh2loadmode start)begin
addr<=12'b00 1 00 010 O 111;//latency Mode A 010 )i i
end
else if(idle2active start)begin
addr[7:0] <= waddr[19:8]; [/AT HHE

end

else if(active2write start]||active2read start)begin
addr[7:0] <= waddr ff0[7:0]; //F ik

end

always @(posedge clk or negedge rst _n)begin
if(rst n==1'b0)begin
bank <=0;
end
else if(nop2precharge start)begin
bank <= 2'b11;
end
else if(idle2active start)begin
bank <= waddr[21:20];
end
else if(active2read start||active2write start)begin
bank < waddr ff0[21:20];
end
else begin
bank <= 0;
end
end







