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`timescale 1ns/10ps

module IDT6116SA35 (IO, A, WE_N, OE_N, CS_N, RESET);

   input  [10:00]       A;                              // memory address

   input                WE_N;                           // memory write enable
   input                OE_N;                           // memory read enable
   input                CS_N;                           // memory chip select

   input                RESET;                          // system reset

   inout  [07:00]       IO;                             // memory data I/O bus

// *******************************************************************************************************
// **   DECLARATIONS                                                                                    **
// *******************************************************************************************************

   wire [07:00]         IO;                             // memory data I/O bus

   reg  [07:00]         DataDO;                         // memory data output
   wire                 DataOE;                         // memory data output enable

   reg  [10:00]         A_Dlyd_tAA;                     // memory address delayed
   reg  [10:00]         A_Dlyd_tOH;                     // memory address delayed

   wire                 OE_N_Dlyd_DO;                   // OE_N delayed for output data
   wire                 CS_N_Dlyd_DO;                   // CS_N delayed for output data



   wire                 WE_N_Dlyd_OE;                   // WE_N delayed for output enable
   wire                 OE_N_Dlyd_OE;                   // OE_N delayed for output enable
   wire                 CS_N_Dlyd_OE;                   // CS_N delayed for output enable

   reg  [07:00]         MemoryBlock [0:2047];           // memory block

   wire                 WriteStrobe_N;                  // memory write strobe

   integer              tAA;                            // timing parameter
   integer              tACS;                           // timing parameter
   integer              tCLZ;                           // timing parameter
   integer              tOLZ;                           // timing parameter
   integer              tCHZ;                           // timing parameter
   integer              tOHZ;                           // timing parameter
   integer              tOE;                            // timing parameter
   integer              tOH;                            // timing parameter
   integer              tWHZ;                           // timing parameter

// *******************************************************************************************************
// **   INITIALIZATION                                                                                  **
// *******************************************************************************************************

   initial begin
      tAA  = 35;                                        // address to data access time
      tACS = 35;                                        // chip select to data access time
      tCLZ = 5;                                         // CS_N to data low-Z delay
      tOLZ = 5;                                         // OE_N to data low-Z delay
      tCHZ = 15;                                        // CS_N to data high-Z delay
      tOHZ = 13;                                        // OE_N to data high-Z delay
      tWHZ = 20;                                        // WE_N to data high-Z delay
      tOE  = 20;                                        // OE_N to data valid delay
      tOH  = 5;                                         // output hold from address change
   end

// *******************************************************************************************************
// **   CORE LOGIC                                                                                      **
// *******************************************************************************************************
// -------------------------------------------------------------------------------------------------------
//      1.01:  Memory Write Logic
// -------------------------------------------------------------------------------------------------------

   assign WriteStrobe_N = WE_N | CS_N;

   always @(posedge WriteStrobe_N) begin
      MemoryBlock[A] = IO[07:00]; 
      DataDO         = IO[07:00]; 
   end

// -------------------------------------------------------------------------------------------------------
//      1.02:  Memory Read Logic
// -------------------------------------------------------------------------------------------------------

   always @(A_Dlyd_tAA or A_Dlyd_tOH or OE_N_Dlyd_DO or CS_N_Dlyd_DO) begin
      if (A_Dlyd_tAA != A_Dlyd_tOH)                     DataDO = 8'hXX;
      else if ((OE_N_Dlyd_DO==0) & (CS_N_Dlyd_DO==0))   DataDO = MemoryBlock[A_Dlyd_tAA];
      else                                              DataDO = 8'hXX;
   end

   always @(A) A_Dlyd_tAA <= #(tAA) A[10:00];
   always @(A) A_Dlyd_tOH <= #(tOH) A[10:00];

   assign #(tOHZ,tOE)  OE_N_Dlyd_DO = OE_N;
   assign #(tCHZ,tACS) CS_N_Dlyd_DO = CS_N;

   assign #(0,tWHZ)    WE_N_Dlyd_OE = WE_N;
   assign #(tOHZ,tOLZ) OE_N_Dlyd_OE = OE_N;
   assign #(tCHZ,tCLZ) CS_N_Dlyd_OE = CS_N;

   assign DataOE = (OE_N_Dlyd_OE == 0) & (WE_N_Dlyd_OE == 1) & (CS_N_Dlyd_OE == 0);

// -------------------------------------------------------------------------------------------------------
//      1.03:  Memory I/O Buffers
// -------------------------------------------------------------------------------------------------------

   bufif1 (IO[00], DataDO[00], DataOE);
   bufif1 (IO[01], DataDO[01], DataOE);
   bufif1 (IO[02], DataDO[02], DataOE);



   bufif1 (IO[03], DataDO[03], DataOE);
   bufif1 (IO[04], DataDO[04], DataOE);
   bufif1 (IO[05], DataDO[05], DataOE);
   bufif1 (IO[06], DataDO[06], DataOE);
   bufif1 (IO[07], DataDO[07], DataOE);

// *******************************************************************************************************
// **   DEBUG LOGIC                                                                                     **
// *******************************************************************************************************
// -------------------------------------------------------------------------------------------------------
//      2.01:  Memory Data Bytes
// -------------------------------------------------------------------------------------------------------

   wire [07:00] MemoryByte00 = MemoryBlock[00];
   wire [07:00] MemoryByte01 = MemoryBlock[01];
   wire [07:00] MemoryByte02 = MemoryBlock[02];
   wire [07:00] MemoryByte03 = MemoryBlock[03];
   wire [07:00] MemoryByte04 = MemoryBlock[04];
   wire [07:00] MemoryByte05 = MemoryBlock[05];
   wire [07:00] MemoryByte06 = MemoryBlock[06];
   wire [07:00] MemoryByte07 = MemoryBlock[07];

   wire [07:00] MemoryByte08 = MemoryBlock[08];
   wire [07:00] MemoryByte09 = MemoryBlock[09];
   wire [07:00] MemoryByte0A = MemoryBlock[10];
   wire [07:00] MemoryByte0B = MemoryBlock[11];
   wire [07:00] MemoryByte0C = MemoryBlock[12];
   wire [07:00] MemoryByte0D = MemoryBlock[13];
   wire [07:00] MemoryByte0E = MemoryBlock[14];
   wire [07:00] MemoryByte0F = MemoryBlock[15];

// *******************************************************************************************************
// **   TIMING CHECKS                                                                                   **
// *******************************************************************************************************

   wire TimingCheckEnable1 = (WE_N == 0) & !RESET;

   specify
      specparam
         tCW = 25,                                      // CS_N to end of write
         tAW = 25,                                      // A valid to end of write
         tAS = 0,                                       // A write setup time
         tWP = 20,                                      // write pulse width
         tWR = 0,                                       // write recovery time
         tDW = 15,                                      // write data setup time
         tDH = 0;                                       // write data hold time

      $width (negedge CS_N &&& TimingCheckEnable1, tCW);
      $width (negedge WE_N, tWP);

      $setup (A[00], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[01], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[02], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[03], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[04], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[05], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[06], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[07], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[08], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[09], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[10], posedge WriteStrobe_N &&& (RESET==0), tAW);
      $setup (A[00], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[01], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[02], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[03], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[04], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[05], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[06], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[07], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[08], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[09], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (A[10], negedge WriteStrobe_N &&& (RESET==0), tAS);
      $setup (IO[00], posedge WriteStrobe_N &&& (RESET==0), tDW);
      $setup (IO[01], posedge WriteStrobe_N &&& (RESET==0), tDW);
      $setup (IO[02], posedge WriteStrobe_N &&& (RESET==0), tDW);
      $setup (IO[03], posedge WriteStrobe_N &&& (RESET==0), tDW);
      $setup (IO[04], posedge WriteStrobe_N &&& (RESET==0), tDW);



      $setup (IO[05], posedge WriteStrobe_N &&& (RESET==0), tDW);
      $setup (IO[06], posedge WriteStrobe_N &&& (RESET==0), tDW);
      $setup (IO[07], posedge WriteStrobe_N &&& (RESET==0), tDW);

      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[00], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[01], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[02], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[03], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[04], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[05], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[06], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[07], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[08], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[09], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), A[10], tWR);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[00], tDH);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[01], tDH);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[02], tDH);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[03], tDH);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[04], tDH);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[05], tDH);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[06], tDH);
      $hold  (posedge WriteStrobe_N &&& (RESET==0), IO[07], tDH);
   endspecify

endmodule


