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USE work.bv_math.all;
USE work.int_math.all;

ENTITY dipstick IS
GENERIC (counter_size: INTEGER := 16);–– APPLICATION SPECIFIC 
   PORT (clock, fifo_reset_l, fifo_rd_l, fifo_wr_l: IN BIT;
      afull, aempty: OUT BIT := ’0’;
      counter: INOUT BIT_VECTOR(counter_size DOWNTO 0));
   ATTRIBUTE part_name OF dipstick: ENTITY IS ”C371”;
END dipstick;

ARCHITECTURE behavior OF dipstick IS
   CONSTANT afull_value: INTEGER := 32000;–– APPLICATION SPECIFIC
   CONSTANT aempty_value: INTEGER := 07;–– APPLICATION SPECIFIC

   TYPE fifostate IS
      (idle, read, rd_hold, rd_hold_wr, rd_hold_wr_hold,
       write, wr_hold, wr_hold_rd);
   SIGNAL nextstate: fifostate;
   ATTRIBUTE state_encoding OF fifostate: TYPE IS SEQUENTIAL;

BEGIN
   outputs: PROCESS BEGIN
      IF (counter >= afull_value) THEN
         afull <= ’1’;
         aempty <= ’0’;
      ELSIF (counter <= aempty_value) THEN
         afull <= ’0’;
         aempty <= ’1’;
      ELSE
         afull <= ’0’;
         aempty <= ’0’;
      END IF;
   END PROCESS;

   counter: PROCESS
      CONSTANT zero_count: INTEGER := 0;
   BEGIN
   WAIT UNTIL (clock = ’1’);
      IF (fifo_reset_l = ’0’) THEN
                counter <= I2BV(zero_count, counter_size);
      ELSIF ((nextstate = write) OR (nextstate = rd_hold_wr)) AND
            (counter(counter_size–1) = ’0’) THEN
                counter <= inc_bv(counter);
      ELSIF ((nextstate = read) OR (nextstate = wr_hold_rd)) AND
            (counter /= zero_count) THEN
                counter <= dec_bv(counter);
      ELSE      counter <= counter;
      END IF;
   END PROCESS;
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   state_machine: PROCESS
   BEGIN
   WAIT UNTIL (clock = ’1’);

   CASE nextstate IS
      WHEN idle =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle; 
         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= read; 
         ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= write; 
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= rd_hold_wr_hold;
         END IF;
      WHEN read =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle; 
         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= rd_hold; 
         ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= write; 
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= rd_hold_wr;
         END IF;
      WHEN rd_hold =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle; 
         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= rd_hold; 
         ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= write; 
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= rd_hold_wr;
         END IF;
      WHEN rd_hold_wr =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle; 
         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= rd_hold; 
         ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= wr_hold; 
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= rd_hold_wr_hold;
         END IF;
      WHEN rd_hold_wr_hold =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle;
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         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= rd_hold; 
        ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= wr_hold; 
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= rd_hold_wr_hold;
         END IF;
      WHEN write =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle; 
         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= read; 
         ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= wr_hold; 
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= wr_hold_rd;
         END IF;
      WHEN wr_hold =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle; 
         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= read; 
         ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= wr_hold;  
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= wr_hold_rd;
         END IF;
      WHEN wr_hold_rd =>
         IF ((fifo_rd_l AND fifo_wr_l) = ’1’) THEN
            nextstate <= idle; 
         ELSIF (((NOT fifo_rd_l) AND fifo_wr_l) = ’1’) THEN
            nextstate <= rd_hold; 
         ELSIF ((fifo_rd_l AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= wr_hold; 
         ELSIF (((NOT fifo_rd_l) AND (NOT fifo_wr_l)) = ’1’) THEN
            nextstate <= rd_hold_wr_hold;
         END IF;
      WHEN OTHERS =>
          nextstate <= idle;
   END CASE;
   END PROCESS;
END behavior;
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