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`timescale 1ns/10ps

module AD7837         ( VOUTA,
                        VOUTB,

                        DB00, 
                        DB01,   
                        DB02,   
                        DB03,   
                        DB04, 
                        DB05, 
                        DB06, 
                        DB07, 

                        A0, 
                        A1,

                        WR_N, 
                        CS_N, 
                        LDAC_N, 

                        RESET
                      );

   input                DB00;                           // parallel data bus in
   input                DB01;                           // parallel data bus in
   input                DB02;                           // parallel data bus in
   input                DB03;                           // parallel data bus in
   input                DB04;                           // parallel data bus in
   input                DB05;                           // parallel data bus in
   input                DB06;                           // parallel data bus in
   input                DB07;                           // parallel data bus in

   input                A0;                             // input latch address
   input                A1;                             // input latch address

   input                WR_N;                           // data write strobe
   input                CS_N;                           // chip select
   input                LDAC_N;                         // DAC update strobe



   input                RESET;                          // system reset

   output [11:00]       VOUTA;                          // DAC A voltage output
   output [11:00]       VOUTB;                          // DAC B voltage output

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

   reg  [11:00]         DACA_InputLatch;                // DAC A input data latch
   reg  [11:00]         DACB_InputLatch;                // DAC B input data latch

   reg  [11:00]         VOUTA;                          // DAC A output voltage
   reg  [11:00]         VOUTB;                          // DAC B output voltage

   wire [07:00]         DataDI;                         // parallel data bus input

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

   initial begin
      DACA_InputLatch= 12'hXXX;
      DACB_InputLatch= 12'hXXX;
   end

   initial begin
      VOUTA = 12'hXXX;
      VOUTB = 12'hXXX;
   end

// *******************************************************************************************************
// **   CORE LOGIC                                                                                      **
// *******************************************************************************************************

   assign DataDI[07:00] = {DB07,DB06,DB05,DB04,DB03,DB02,DB01,DB00};

   always @(DataDI or A0 or A1 or WR_N or CS_N) begin
      case ({A1,A0, WR_N,CS_N})
         4'b00_00 :     DACA_InputLatch[07:00] = DataDI[07:00];
         4'b01_00 :     DACA_InputLatch[11:08] = DataDI[03:00];
         4'b10_00 :     DACB_InputLatch[07:00] = DataDI[07:00];
         4'b11_00 :     DACB_InputLatch[11:08] = DataDI[03:00];
      endcase
   end

   always @(LDAC_N or DACA_InputLatch or DACB_InputLatch) begin
      if (LDAC_N == 0) begin
         VOUTA = DACA_InputLatch[11:00];
         VOUTB = DACB_InputLatch[11:00];
      end
   end

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

   specify
      specparam
         t3 = 30,                                       // WR_N pulse width - low
         t4 = 80,                                       // DB to WR_N setup time
         t8 = 50;                                       // LDAC_N pulse width - low

      $width (negedge WR_N,   t3);
      $width (negedge LDAC_N, t8);

      $setup (DB00, posedge WR_N &&& (RESET==0), t4);
      $setup (DB01, posedge WR_N &&& (RESET==0), t4);
      $setup (DB02, posedge WR_N &&& (RESET==0), t4);
      $setup (DB03, posedge WR_N &&& (RESET==0), t4);
      $setup (DB04, posedge WR_N &&& (RESET==0), t4);
      $setup (DB05, posedge WR_N &&& (RESET==0), t4);
      $setup (DB06, posedge WR_N &&& (RESET==0), t4);
      $setup (DB07, posedge WR_N &&& (RESET==0), t4);



   endspecify

endmodule


