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–– RESET PLD design
––
–– The following table is a cross reference between the PLD port names and
–– those on the schematic in the application note text.
––
––    clock            =  BCLK
––    vic_rst_n        =  RESET*
––    rst_040_n        =  RSTO ”bar”
––    pwrup_rst_n      =  PURST ”bar”
––    irst_n           =  IRESET*
––    brd_rst_n_out    =  RST ”bar”
––    ipl0_n           =  IPL0*

ENTITY rst_ctrl IS
        PORT (clock, vic_rst_n, rst_040_n, pwrup_rst_n : in bit;
              irst_n, brd_rst_n_out : out bit;
              ipl0_n : inout x01z);
attribute part_name of rst_ctrl:entity is ”c335”;
attribute pin_numbers of rst_ctrl:entity is ”clock:1 vic_rst_n:4 ”
                                     & ”rst_040_n:5 pwrup_rst_n:6”;
END rst_ctrl;

USE work.rtlpkg.all;

ARCHITECTURE operation OF rst_ctrl IS
        signal pwrup_rst_n_rising:bit;
        signal pwrup_rst_n_reg:bit;
        signal pwrup_rst_n_reg1:bit;
        signal brd_rst_n:bit;
        signal start:bit;
        signal expired: bit;
        signal timer_count:integer(0 to 4);
        signal ipl0_oe: bit;
        signal ipl0_sig: bit;
        type states is (idle, rst1, rst2, rst3, wait_for_no_rst);
        signal rst_state: states;
 
        BEGIN

–– This process captures the power-up or pushbutton reset in two registers
–– in order to synchronize the signal and create a pulse on the rising edge
–– of the reset

        sync_rst: PROCESS BEGIN
            WAIT UNTIL clock = ’1’;
            pwrup_rst_n_reg <= pwrup_rst_n;
            pwrup_rst_n_reg1 <= pwrup_rst_n_reg;
        END PROCESS;

–– This concurrent assignment creates a pulse when the rising edge of the
–– power-up or pushbutton reset occurs.  This is used to begin a global reset
–– to the VIC which must be reset AFTER the Vcc and Oscillator are stable.
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        pwrup_rst_n_rising <= ’1’ WHEN ((pwrup_rst_n_reg = ’1’) AND
                                        (pwrup_rst_n_reg1 = ’0’))
                              ELSE ’0’;

–– This concurrent assignment guarantees that the reset out of this part will
–– be low when either the power-up/pushbutton reset is low or the brd_rst_n
–– signal generated in the process below is low.  This assures that as this
–– PLD powers up, the reset out of it will be low even if the process below
–– has not begun stable operation.

        brd_rst_n_out <= ’0’ WHEN ((brd_rst_n = ’0’) OR
                                   (pwrup_rst_n = ’0’))
                         ELSE ’1’;

        rst: PROCESS BEGIN
            WAIT UNTIL clock = ’1’;

–– Do the following while the board is powering up or the pushbutton
–– is depressed

            IF (pwrup_rst_n_reg = ’0’) THEN
                  rst_state <= idle;
                  brd_rst_n <= ’0’;
                  ipl0_sig <= ’1’;
                  irst_n <= ’1’;
                  start <= ’0’;
            END IF;
            CASE (rst_state) IS

–– When the state machine is in the idle state, we look for the VIC to
–– initiate a reset or the 68040 to initiate a reset.  We also look for the
–– end of the powerup reset.  Remember that even though this state machine
–– is waiting for the end of power-up/pushbutton reset, the board is still
–– held in reset by the brd_rst_n_out signal above.

                    WHEN idle =>
                            IF ((pwrup_rst_n_rising = ’1’) OR
                                 (vic_rst_n = ’0’) OR
                                 (rst_040_n = ’0’)) THEN
                                    rst_state <= rst1;
                                    start <= ’1’;
                                    irst_n <= ’0’;
                                    brd_rst_n <= ’0’;
                            END IF;

–– In the rst1 state, we wait for one of two events.  If the VIC responds to
–– the reset from this PLD before the timer expires, we pull ipl0_n low and
–– continue to the rst2 state.  This would be the normal procedure.  If for
–– some unknown reason the VIC doesn’t respond, we would wait for the timer
–– to expire and then assert ipl0_n.
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                    WHEN rst1 =>
                            start <= ’0’;
                            IF (vic_rst_n = ’0’) THEN
                                    rst_state <= rst2;
                                    ipl0_sig <= ’0’;
                                    start <= ’1’;
                            ELSIF (expired = ’1’) THEN
                                    rst_state <= rst2;
                                    ipl0_sig <= ’0’;
                                    start <= ’1’;
                            END IF;

–– Just wait around in this state until the timer expires.  Remove the ipl0_n
–– signal at the end of this state.

                    WHEN rst2 =>
                            start <= ’0’;
                            IF ((expired = ’1’) AND (start = ’0’)) THEN
                                    rst_state <= rst3;
                                    ipl0_sig <= ’1’;
                                    start <= ’1’;
                            END IF;

–– Just wait around in this state until the timer expires.  Remove resets at
–– the end of this state.

                    WHEN rst3 =>
                            start <= ’0’;
                            IF (expired = ’1’) THEN
                                    rst_state <= wait_for_no_rst;
                                    irst_n <= ’1’;
                                    brd_rst_n <= ’1’;
                            END IF;

–– We remain in this state until the VIC comes out of reset.

                    WHEN wait_for_no_rst =>
                            IF (vic_rst_n = ’1’) THEN
                                    rst_state <= idle;
                            END IF;

–– Make the state machine complete.

                    WHEN others => rst_state <= idle;
            END CASE;
        END PROCESS;

–– The following makes the ipl0_sig signal a three–state signal on the
–– pin of the device.  This is required since ipl0 is normally driven by
–– the VIC64 but needs to be driven by this PLD during global reset.

        ipl0_oe <= NOT ipl0_sig;
        ipl0: bufoe port map (ipl0_sig, ipl0_oe, ipl0_n, open);
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–– The timer process runs a counter that times how long the state machine
–– above should remain in a state.

        timer: PROCESS BEGIN
                WAIT UNTIL clock = ’1’;
                IF (pwrup_rst_n_reg = ’0’) THEN
                        timer_count <= 0;
                        expired <= ’0’;
                ELSE
                        IF (timer_count /= 0) THEN
                             timer_count <= timer_count + 1;
                        ELSE
                             timer_count <= 0;
                        END IF;

        IF start = ’1’ THEN
                             timer_count <= 1;
                        END IF;

                        IF timer_count = 4 THEN
                             expired <= ’1’;

        ELSE
             expired <= ’0’;

                        END IF;

                END IF;
        END PROCESS;
END operation;
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–– ADDRESS DECODER design 1
––
–– The following table is a cross reference between the PLD port names and
–– the signals found on the physical IC’s.
––
––    bclk             =  BCLK on 68040
––    a(31) to a(28)   =  Address bus on 68040
––    ts_n             =  TS ”bar” on 68040
––    tt1              =  TT1 on 68040
––    tt0              =  TT0 on 68040
––    siz1             =  SIZ1 on 68040
––    siz0             =  SIZ0 on 68040
––    xfer_done_n      =  xfer_done_n from TERMINATION PLD
––    xfer_done_w_n    =  xfer_done_w_n from TERMINATION PLD
––    gate_oe_n        =  gate_oe_n from BUS ARBITRATION PLD
––    dedlk_s          =  dedlk_s from TERMINATION PLD
––    asiz1            =  ASIZ1 to VIC64
––    asiz0            =  ASIZ0 to VIC64
––    pas_n            =  PAS* to VIC64
––    ds_n             =  DS* to VIC64

ENTITY address_decoder IS
        PORT (a01, a00, bclk, ts_n, tt1, tt0, siz1, siz0 : in bit;
              xfer_done_n, xfer_done_w_n, gate_oe_n, dedlk_s : in bit;
              a : in bit_vector(31 downto 28);
              asiz1, asiz0 : out bit;
              pas_n, ds_n : inout x01z);
attribute part_name of address_decoder:entity is ”c22v10”;
END address_decoder;

USE work.rtlpkg.all;

ARCHITECTURE operation OF address_decoder IS
          SIGNAL tt, siz : bit_vector(1 downto 0);
          SIGNAL pas_sig, ds_sig : bit;
          SIGNAL open_gate : bit;
          CONSTANT byte : bit_vector(1 downto 0) := ”01”;
          CONSTANT word : bit_vector(1 downto 0) := ”10”;
          CONSTANT lword : bit_vector(1 downto 0) := ”00”;
          CONSTANT acknow : bit_vector(1 downto 0) := ”11”;
          CONSTANT normal : bit_vector(1 downto 0) := ”00”;
BEGIN
 
     tt <= tt1 & tt0;
     siz <= siz1 & siz0;

     PROCESS BEGIN
          WAIT UNTIL bclk = ’1’;

–– At the start of a 68040 cycle, determine which signals should be activated
–– However, if the dedlk_s signal from the CYCLE TERMINATION PLD is active,
–– a transfer should not be begun to the VIC64.
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               IF (ts_n = ’0’) AND (dedlk_s = ’1’) THEN
                    –– 964 Registers
                    IF (a = ”0001”) AND (a01 & a00 = ”00”) AND (tt = normal) AND 

    (siz = lword) THEN
                         asiz1 <= ’0’;
                         asiz0 <= ’0’;
                         pas_sig <= ’1’;
                    –– VIC64 Registers
                    ELSIF (a = ”0001”) AND (a01 & a00 = ”11”) AND (tt = normal) AND 

       (siz = byte) THEN
                         asiz1 <= ’0’;
                         asiz0 <= ’0’;
                         pas_sig <= ’0’;
                    –– A16 Addressing
                    ELSIF (a = ”0010”) AND (tt = normal) THEN
                         asiz1 <= ’1’;
                         asiz0 <= ’0’;
                         pas_sig <= ’0’;
                    –– A24 Addressing
                    ELSIF (a = ”0011”) AND (tt = normal) THEN
                         asiz1 <= ’1’;
                         asiz0 <= ’1’;
                         pas_sig <= ’0’;
                    –– A32 Addressing
                    ELSIF (a = ”1111”) AND (tt = normal) THEN
                         asiz1 <= ’0’;
                         asiz0 <= ’1’;
                         pas_sig <= ’0’;
                    –– VIC64’s Private Memory
                    ELSIF (a = ”0100”) AND (tt = normal) THEN
                         asiz1 <= ’0’;
                         asiz0 <= ’0’;
                         pas_sig <= ’1’;
                    –– Interrupt Acknowledge
                    ELSIF (tt = acknow) AND (siz = byte) THEN
                         asiz1 <= ’0’;
                         asiz0 <= ’0’;
                         pas_sig <= ’0’;
                    –– Not a cycle for us
                    ELSE
                         asiz1 <= ’0’;
                         asiz0 <= ’0’;
                         pas_sig <= ’1’;
                    END IF;
               END IF;

–– DS will follow whatever PAS does on the subsequent cycle

               IF (pas_sig = ’0’) THEN
                    ds_sig <= ’0’;
               END IF;
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–– If the cycle was a write cycle, the ds_sig must be pulled high to latch
–– data into the VIC64.  This is to assure that the local data hold time of
–– 0ns to the VIC64 is not violated.  If this were a cycle sending data
–– across the VMEbus, pulling ds_sig high before pas_n will not cause
–– problems because the slave board that is being written to would have
–– captured data when it asserted DTACK* to the VIC64.

               IF (xfer_done_w_n = ’0’) THEN
                    ds_sig <= ’1’;
               END IF;

–– When the cycle has been completed, the signals are all returned to their
–– inactive states.

               IF (xfer_done_n = ’0’) THEN
                    asiz1 <= ’0’;
                    asiz0 <= ’0’;
                    pas_sig <= ’1’;
                    ds_sig <=’1’;
               END IF;
          END PROCESS;

–– The pas_n and ds_n are driven by the VIC64 when it has access to its
–– private bus.  By looking at the state of the gate_oe_n signal, the owner
–– of the bus can be determined.  If the gate_oe_n signal is asserted (low),
–– the ’040 has control of the bus and the pas_n and ds_n signals must be
–– active.

     open_gate <= NOT gate_oe_n;

     pas: bufoe PORT MAP (pas_sig, open_gate, pas_n, open);
     ds:  bufoe PORT MAP (ds_sig,  open_gate, ds_n,  open);

END operation;
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–– ADDRESS DECODER design 2
––
–– The following table is a cross reference between the PLD port names and
–– the signals found on the physical IC’s.
––
––    bclk             =  BCLK on 68040
––    a(31) to a(28)   =  Address bus on 68040
––    ts_n             =  TS ”bar” on 68040
––    tt1              =  TT1 on 68040
––    tt0              =  TT0 on 68040
––    siz1             =  SIZ1 on 68040
––    siz0             =  SIZ0 on 68040
––    xfer_done_n      =  xfer_done_n from TERMINATION PLD
––    xfer_done_w_n    =  xfer_done_w_n from TERMINATION PLD
––    dedlk_s          =  dedlk_s from TERMINATION PLD

––    dead_n           =  dead_n to TERMINATION PLD
––    memsel_n         =  chip select for VIC64’s private memory
––    strobe_n         =  STROBE* on CY7C964’s
––    mwb_n            =  MWB* to VIC64
––    cs_n             =  CS* to VIC64
––    fciack_n         =  FCIACK* to VIC64

ENTITY address_decoder IS
        PORT (a01, a00, bclk, ts_n, tt1, tt0, siz1, siz0, xfer_done_n : in bit;
              xfer_done_w_n, dedlk_s : in bit;
              a : in bit_vector(31 downto 28);
              memsel_n, strobe_n, mwb_n, cs_n, fciack_n, dead_n : out bit);
attribute part_name of address_decoder:entity is ”c22v10”;
END address_decoder;

USE work.rtlpkg.all;

ARCHITECTURE operation OF address_decoder IS
          SIGNAL tt, siz : bit_vector(1 downto 0);
          CONSTANT byte : bit_vector(1 downto 0) := ”01”;
          CONSTANT word : bit_vector(1 downto 0) := ”10”;
          CONSTANT lword : bit_vector(1 downto 0) := ”00”;
          CONSTANT acknow : bit_vector(1 downto 0) := ”11”;
          CONSTANT normal : bit_vector(1 downto 0) := ”00”;

BEGIN

     tt <= tt1 & tt0;
     siz <= siz1 & siz0;

     PROCESS BEGIN
          WAIT UNTIL bclk = ’1’;

–– At the start of a 68040 cycle, determine which signals should be activated
–– This will be run only if we are not seeing a deadlock situation via the
–– dedlk_s signal.
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               IF (ts_n = ’0’) AND (dedlk_s = ’1’) THEN
                    –– 964 Registers
                    IF (a = ”0001”) AND (a01 & a00 = ”00”) AND (tt = normal) AND 

    (siz = lword) THEN
                         strobe_n <= ’0’;
                         mwb_n    <= ’1’;
                         cs_n     <= ’1’;
                         memsel_n <= ’1’;
                         fciack_n <= ’1’;
                    –– VIC64 Registers
                    ELSIF (a = ”0001”) AND (a01 & a00 = ”11”) AND (tt = normal) AND

 (siz = byte) THEN
                         strobe_n <= ’1’;
                         mwb_n    <= ’1’;
                         cs_n     <= ’0’;
                         memsel_n <= ’1’;
                         fciack_n <= ’1’;
                    –– A16 Addressing
                    ELSIF (a = ”0010”) AND (tt = normal) THEN
                         strobe_n <= ’1’;
                         mwb_n    <= ’0’;
                         cs_n     <= ’1’;
                         memsel_n <= ’1’;
                         fciack_n <= ’1’;
                    –– A24 Addressing
                    ELSIF (a = ”0011”) AND (tt = normal) THEN
                         strobe_n <= ’1’;
                         mwb_n    <= ’0’;
                         cs_n     <= ’1’;
                         memsel_n <= ’1’;
                         fciack_n <= ’1’;
                    –– A32 Addressing
                    ELSIF (a = ”1111”) AND (tt = normal) THEN
                         strobe_n <= ’1’;
                         mwb_n    <= ’0’;
                         cs_n     <= ’1’;
                         memsel_n <= ’1’;
                         fciack_n <= ’1’;
                    –– VIC64’s Private Memory
                    ELSIF (a = ”0100”) AND (tt = normal) THEN
                         strobe_n <= ’1’;
                         mwb_n    <= ’1’;
                         cs_n     <= ’1’;
                         memsel_n <= ’0’;
                         fciack_n <= ’1’;
                    –– Interrupt Acknowledge
                    ELSIF (tt = acknow) AND (siz = byte) THEN
                         strobe_n <= ’1’;
                         mwb_n    <= ’1’;
                         cs_n     <= ’1’;
                         memsel_n <= ’1’;
                         fciack_n <= ’0’;
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                    –– Not a cycle for us
                    ELSE
                         strobe_n <= ’1’;
                         mwb_n    <= ’1’;
                         cs_n     <= ’1’;
                         memsel_n <= ’1’;
                         fciack_n <= ’1’;
                    END IF;
               END IF;

–– This is the section of code that will be run if there is a deadlock.
–– If the decoded address/tt/siz information would have normally decoded
–– to a valid cycle, we send out the dead_n signal instead.  This lets the
–– TERMINATION PLD know that the 68040 is issuing a valid request to the
–– VIC64 but that the VIC64 can’t be bothered cause it is currently finishing
–– a slave operation.

               IF (ts_n = ’0’) AND (dedlk_s = ’0’) THEN
                    strobe_n <= ’1’;
                    mwb_n    <= ’1’;
                    cs_n     <= ’1’;
                    memsel_n <= ’1’;
                    fciack_n <= ’1’;

                    –– 964 Registers
                    IF (a = ”0001”) AND (a01 & a00 = ”00”) AND (tt = normal) AND 

    (siz = lword) THEN
                         dead_n <= ’0’;
                    –– VIC64 Registers
                    ELSIF (a = ”0001”) AND (a01 & a00 = ”11”) AND (tt = normal) AND 

 (siz = byte) THEN
                         dead_n <= ’0’;
                    –– A16 Addressing
                    ELSIF (a = ”0010”) AND (tt = normal) THEN
                         dead_n <= ’0’;
                    –– A24 Addressing
                    ELSIF (a = ”0011”) AND (tt = normal) THEN
                         dead_n <= ’0’;
                    –– A32 Addressing
                    ELSIF (a = ”1111”) AND (tt = normal) THEN
                         dead_n <= ’0’;
                    –– VIC64’s Private Memory
                    ELSIF (a = ”0100”) AND (tt = normal) THEN
                         dead_n <= ’0’;
                    –– Interrupt Acknowledge
                    ELSIF (tt = acknow) AND (siz = byte) THEN
                         dead_n <= ’0’;
                    –– Not a cycle for us
                    ELSE
                         dead_n <= ’1’;
                    END IF;
               END IF;
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–– If the cycle was a write cycle, the strobe_n must be pulled high to latch
–– data into the ’964’s.  This is to assure that the local data hold time of
–– 5ns to the 964’s is not violated.

               IF (xfer_done_w_n = ’0’) THEN
                    strobe_n <= ’1’;
               END IF;

–– When the cycle has been completed, the signals are all returned to their
–– inactive states.

               IF (xfer_done_n = ’0’) THEN
                    strobe_n <= ’1’;
                    mwb_n    <= ’1’;
                    cs_n     <= ’1’;
                    memsel_n <= ’1’;
                    fciack_n <= ’1’;
                    dead_n   <= ’1’;
               END IF;
          END PROCESS;

END operation;
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–– CYCLE TERMINATION PLD
––
–– The following table is a cross reference between the PLD port names and
–– the signals found on the physical IC’s.
––
––    bclk             =  BCLK on 68040
––    rw_n             =  R/W ”bar” on 68040
––    rst_n            =  brd_rst_n_out from RESET PLD
––    liacko_n         =  LIACKO* from VIC64
––    dsack1_n         =  DSACK1* from VIC64
––    dsack0_n         =  DSACK0* from VIC64
––    lberr_n          =  LBERR* from VIC64
––    dedlk_n          =  DEDLK* from VIC64
––    memack_n         =  MEMACK* from private memory
––    memsel_n         =  MEMSEL* from ADDRESS DECODE PLD
––    strobe_n         =  STROBE* from ADDRESS DECODE PLD
––    mwb_n            =  MWB* from ADDRESS DECODE PLD
––    cs_n             =  CS* from ADDRESS DECODE PLD
––    fciack_n         =  FCIACK* from ADDRESS DECODE PLD
––    dead_n           =  dead_n from ADDRESS DECODE PLD

––    avec_n           =  AVEC ”bar” to 68040
––    xfer_done_n      =  XFER_DONE ”bar” to BUS ARBITRATION/ADDRESS DECODE PLD’s
––    xfer_done_w_n    =  XFER_DONE_W ”bar” to BUS ARBITRATION/ADDRESS DECODE PLD’s
––    tea_n            =  TEA ”bar” to 68040
––    ta_n             =  TA ”bar” to 68040
––    tci_n            =  TCI ”bar” to 68040
––    tbi_n            =  TBI ”bar” to 68040
––    dedlk_s          =  Double registered (sync’ed) dedlk_n signal to
––                                   ADDRESS DECODE PLDS

ENTITY cycle_termination IS
        PORT (bclk, liacko_n, dsack1_n, dsack0_n : in boolean;
              lberr_n, dedlk_n, memack_n, rst_n, rw_n : in boolean;
              dead_n : in boolean;
              memsel_n, strobe_n, mwb_n, cs_n, fciack_n : in boolean;
              avec_n, tea_n, ta_n, tci_n, tbi_n : out bit;
              dedlk_s : out bit;
              xfer_done_w_n, xfer_done_n : buffer bit);
attribute part_name of cycle_termination:entity is ”c335”;
END cycle_termination;

USE work.rtlpkg.all;
USE work.table_bv.all;

ARCHITECTURE operation OF cycle_termination IS
     SIGNAL any_access     : boolean;
     SIGNAL any_access_reg : boolean;
     SIGNAL cycle_end      : boolean;
     SIGNAL start, expired : bit;
     SIGNAL timer_count    : integer(0 to 7);
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     SIGNAL liacko_n_reg   : boolean;
     SIGNAL dsack0_n_reg   : boolean;
     SIGNAL dsack1_n_reg   : boolean;
     SIGNAL dedlk_n_reg    : boolean;
     SIGNAL lberr_n_reg    : boolean;

BEGIN

     any_access <= NOT memsel_n OR NOT strobe_n OR NOT mwb_n OR NOT cs_n OR 
                   NOT fciack_n;

     cycle_end <= (NOT memsel_n AND NOT memack_n) OR
                  (NOT strobe_n AND (timer_count = 3)) OR
                  (NOT mwb_n    AND (NOT dsack0_n_reg OR NOT dsack1_n_reg)) OR
                  (NOT fciack_n AND (NOT dsack0_n_reg OR NOT dsack1_n_reg)) OR
                  (NOT fciack_n AND (NOT liacko_n_reg)) OR
                  (NOT cs_n     AND (NOT dsack0_n_reg OR NOT dsack1_n_reg));

     controller: PROCESS BEGIN
          WAIT UNTIL bclk;
               liacko_n_reg   <= liacko_n;
               dsack0_n_reg   <= dsack0_n;
               dsack1_n_reg   <= dsack1_n;
               dedlk_n_reg    <= dedlk_n;
               IF dedlk_n_reg THEN
                    dedlk_s <= ’1’;
               ELSE
                    dedlk_s <= ’0’;
               END IF;
               lberr_n_reg    <= lberr_n;
               start          <= ’0’;
               xfer_done_n    <= ’1’;

               IF xfer_done_n = ’0’ THEN
                    any_access_reg <= FALSE;
               ELSE
                    any_access_reg <= any_access;
               END IF;

–– Normal beginning of a cycle starts the cycle timer and asserts the tbi_n
–– and tci_n to inhibit bursts and caching.

               IF any_access_reg THEN
                    tbi_n <= ’0’;
                    tci_n <= ’0’;
                    start <= ’1’;
               END IF;

–– Normal end to a write cycle will assert the xfer_done_w_n followed by an
–– assertion of xfer_done_n and ta_n.  Normal end to a read cycle is
–– xfer_done_n and ta_n asserted.
 
               IF cycle_end AND NOT rw_n AND (xfer_done_n = ’1’) THEN
                    xfer_done_w_n <= ’0’;
                    start <= ’0’;
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               END IF;

               IF (cycle_end AND rw_n) OR (xfer_done_w_n = ’0’) THEN
                    xfer_done_w_n <= ’1’;
                    xfer_done_n <= ’0’;
                    ta_n <= ’0’;
                    start <= ’0’;
               END IF;

––  Error endings.  If dedlk_n_reg is active and an access is being attempted,
––  retry the cycle with ta_n and tea_n asserted together.  This will occur
––  only during a cycle.  If dead_n is active, we have already had an
––  initial deadlocked cycle and we are now in a sequence of retries to the
––  68040.
––  If there is a lberr_n assertion, just end the cycle with tea_n to
––  indicate an erred cycle.
––  xfer_done_n is also asserted in either case to shut off the selects in
––  the ADDRESS DECODE PLD’s.

               IF (any_access_reg AND (NOT dedlk_n_reg)) OR (NOT dead_n) THEN
                    ta_n <= ’0’;
                    tea_n <= ’0’;
                    xfer_done_n <= ’0’;
                    start <= ’0’;
               END IF;

               IF any_access_reg AND (NOT lberr_n) THEN
                    tea_n <= ’0’;
                    xfer_done_n <= ’0’;
                    start <= ’0’;
               END IF;

––  liacko_n being asserted means that the processor should autovector the
––  current interrupt.

               IF (NOT liacko_n) THEN
                    avec_n <= ’0’;
               END IF;

––  Conclusion of the cycle.  xfer_done_n and all other outputs from this
––  PLD are placed in their inactive state.

               IF (xfer_done_n = ’0’) THEN
                    xfer_done_n <= ’1’;
                    tbi_n <= ’1’;
                    tci_n <= ’1’;
                    ta_n <= ’1’;
                    tea_n <= ’1’;
                    avec_n <= ’1’;
                    start <= ’0’;
               END IF;

–– Reset condition takes priority over any of the above assignments.
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               IF (NOT rst_n) THEN
                    xfer_done_n <= ’1’;
                    xfer_done_w_n <= ’1’;
                    tbi_n <= ’1’;
                    tci_n <= ’1’;
                    ta_n <= ’1’;
                    tea_n <= ’1’;
                    avec_n <= ’1’;
                    start <= ’0’;
               END IF;
 
     END PROCESS;

     timer: PROCESS BEGIN
          WAIT UNTIL bclk;
               IF (timer_count /= 0) THEN
                    timer_count <= timer_count + 1;
               ELSE
                    timer_count <= 0;
               END IF;
               –––––––––––––––––––––––––––––––––––––
               IF start = ’1’ AND (timer_count = 0) THEN
                    timer_count <= 1;
               END IF;
               –––––––––––––––––––––––––––––––––––––
               IF xfer_done_n = ’0’ OR start = ’0’ OR (NOT rst_n) THEN
                    timer_count <= 0;
               END IF;
     END PROCESS;
END operation;
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–– BUS ARBITER PLD design
––
–– The following table is a cross reference between the PLD port names and
–– the signals found on the physical IC’s.
––
––    pclk             =  PCLK on 68040
––    bclk             =  BCLK on 68040
––    bg_n             =  BG ”bar” on 68040
––    lock_n           =  LOCK ”bar” on 68040 (requires external pullup)
––    cs_n             =  cs_n from ADDRESS DECODE PLD
––    strobe_n         =  strobe_n from ADDRESS DECODE PLD
––    mwb_n            =  mwb_n from ADDRESS DECODE PLD
––    memsel_n         =  memsel_n from ADDRESS DECODE PLD
––    fciack_n         =  fciack_n from ADDRESS DECODE PLD
––    xfer_done_n      =  xfer_done_n from TERMINATION PLD
––    rst_n            =  brd_rst_n_out from RESET PLD
––    lbr_n            =  LBR* on VIC64
––    lbg_n_out        =  LBG* on VIC64
––    gate_oe_n        =  OE on GATE between 040 bus and VIC64 bus

ENTITY arbiter IS
        PORT (pclk, bclk, lock_n, cs_n, strobe_n, mwb_n : in bit;
              memsel_n, xfer_done_n, rst_n, lbr_n, fciack_n : in bit;
              bg_n, lbg_n_out, gate_oe_n : out bit);
attribute part_name of arbiter:entity is ”c335”;
attribute pin_numbers of arbiter:entity is ”pclk:1 bclk:3”;
END arbiter;

USE work.rtlpkg.all;

ARCHITECTURE operation OF arbiter IS
        signal lbr_n_reg1, lbr_n_reg2:bit;
        signal lbg_n : bit;
        signal selects:bit_vector(4 downto 0);
        type states is (reset, only040, slow_down040, both);
        signal arb_state: states;
        constant no_selects:bit_vector(4 downto 0) := ”11111”;
BEGIN

–– The local bus grant to the VIC64 must be removed within 1 VIC64 clock
–– cycle or the VIC64 would respond with an unsolicited bus request.

        lbg_n_out <= ’0’ WHEN ((lbr_n = ’0’) AND (lbg_n = ’0’)) ELSE ’1’;

–– This process captures the lbr_n signal from the VIC64 and double
–– registers it using the pclk signal.

        caputure_lbr: PROCESS BEGIN
            WAIT UNTIL pclk = ’1’;
            lbr_n_reg1 <= lbr_n;
            lbr_n_reg2 <= lbr_n_reg1;
        END PROCESS;
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–– gate_oe_n is triggered in a ”Mealy” fashion to begin VIC64 cycles as
–– soon as possible.

        gate_oe_n <= ’0’ WHEN ((arb_state = slow_down040)
                                        OR
                               ((arb_state = only040) AND
                                   ((lock_n = ’0’ OR lbr_n_reg2 = ’1’) AND
                                    (selects /= no_selects)))
                                        OR
                               ((arb_state = both) AND
                                  ((lbr_n_reg2 = ’1’) AND
                                   (selects /= no_selects))))
                     ELSE ’1’;

        selects <= cs_n & strobe_n & mwb_n & memsel_n & fciack_n;

        arb_machine: PROCESS BEGIN
            WAIT UNTIL bclk = ’1’;
                CASE arb_state IS
                    WHEN reset =>
                        IF rst_n = ’0’ THEN
                            arb_state <= reset;
                            lbg_n <= ’1’;
                            bg_n <= ’0’;
                        ELSE
                            arb_state <= only040;
                            lbg_n <= ’1’;
                            bg_n <= ’0’;
                        END IF;
                    WHEN only040 =>
                        IF (lbr_n_reg2 = ’0’ AND lock_n = ’1’) THEN
                            arb_state <= both;
                            lbg_n <= ’0’;
                            bg_n <= ’0’;
                        ELSIF (lock_n = ’0’ OR lbr_n_reg2 = ’1’) AND
                              (selects /= no_selects) THEN
                            arb_state <= slow_down040;
                            lbg_n <= ’1’;
                            bg_n <= ’1’;
                        ELSE
                            arb_state <= only040;
                            lbg_n <= ’1’;
                            bg_n <= ’0’;
                        END IF;
                    WHEN slow_down040 =>
                        IF (xfer_done_n = ’0’) THEN
                            IF (lbr_n_reg2 = ’0’ AND lock_n = ’1’) THEN
                                arb_state <= both;
                                lbg_n <= ’0’;
                                bg_n <= ’0’;
                            ELSE
                                arb_state <= only040;
                                lbg_n <= ’1’;
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                                bg_n <= ’0’;
                            END IF;
                        ELSE
                            arb_state <= slow_down040;
                            lbg_n <= ’1’;
                            bg_n <= ’1’;
                        END IF;
                    WHEN both =>
                        IF (lbr_n_reg2 = ’1’) THEN
                            IF (selects /= no_selects) THEN
                                arb_state <= slow_down040;
                                lbg_n <= ’1’;
                                bg_n <= ’1’;
                            ELSE
                                arb_state <= only040;
                                lbg_n <= ’1’;
                                bg_n <= ’0’;
                            END IF;
                        ELSE
                            arb_state <= both;
                            lbg_n <= ’0’;
                            bg_n <= ’0’;
                        END IF;
                    WHEN OTHERS => arb_state <= reset;
                                   lbg_n <= ’1’;
                                   bg_n <= ’0’;
                END CASE;
                IF (rst_n = ’0’) THEN
                    arb_state <= reset;
                END IF;
        END PROCESS;
END operation;
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–– INTERRUPT PLD
––
–– The following table is a cross reference between the PLD port names and
–– the signals found on the physical IC’s.
––
––    bclk             =  BCLK on 68040
––    iplx_n           =  IPLx* from VIC64
––    tmx              =  TM2–TM0 on 68040
––    board_reset_n    =  brd_rst_n from RESET PLD
––    fciack_n         =  fciack_n from ADDRESS DECODE PLD
––    gate_oe_n        =  gate_oe_n from BUS ARBITRATION PLD
––    xfer_done_n      =  xfer_done_n from TERMINATION PLD

––    normal_cycle_n   =  OE to ’244’s driving A3–A1 from 68040
––    a3, a2, a1       =  a3–a1 to VIC64
––    iplx_out_n       =  IPLx ”bar” on 68040

ENTITY interrupt_ctrl IS
        PORT (bclk, ipl0_n, ipl1_n, ipl2_n : in bit;
              tm2, tm1, tm0 : in bit;
              board_reset_n, fciack_n : in bit;
              gate_oe_n, xfer_done_n : in bit;
              normal_cycle_n : out bit;
              a3, a2, a1 : inout x01z;
              ipl0_out_n, ipl1_out_n, ipl2_out_n : buffer bit);
END interrupt_ctrl;

use work.cypress.all;
use work.rtlpkg.all;

ARCHITECTURE operation OF interrupt_ctrl IS
     signal addr_oe, ipl0_n_reg, ipl1_n_reg, ipl2_n_reg : bit;
BEGIN

–– Synchronize the incoming ipl signals from the VIC64 to eliminate skew
     PROCESS BEGIN
          WAIT UNTIL bclk = ’1’;
               ipl0_n_reg <= ipl0_n;
               ipl1_n_reg <= ipl1_n;
               ipl2_n_reg <= ipl2_n;
     END PROCESS;

–– If the board is in reset, the ipl signals must be driven high to configure
–– the driver capability in the 68040.  Otherwise, the following equations
–– will keep the ipl signals from changing to the 68040 during an acknowledge
–– cycle and will synchronize them.  When the acknowledge cycle is finished,
–– the ipl signals will return to inactive state before reading the current
–– input values from the VIC64.

     PROCESS BEGIN
          WAIT UNTIL bclk = ’1’;
               IF board_reset_n = ’0’ THEN
                    ipl0_out_n <= ’1’;
                    ipl1_out_n <= ’1’;
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                    ipl2_out_n <= ’1’;
               ELSIF xfer_done_n = ’0’ THEN
                    ipl0_out_n <= ’1’;
                    ipl1_out_n <= ’1’;
                    ipl2_out_n <= ’1’;
               ELSIF fciack_n = ’0’ THEN
                    ipl0_out_n <= ipl0_out_n;
                    ipl1_out_n <= ipl1_out_n;
                    ipl2_out_n <= ipl2_out_n;
               ELSE
                    ipl0_out_n <= ipl0_n_reg;
                    ipl1_out_n <= ipl1_n_reg;
                    ipl2_out_n <= ipl2_n_reg;
               END IF;
     END PROCESS;

–– The normal_cycle_n signal is low most of the time to enable the a3–a1
–– signals from the 68040 to the VIC64.  However, if we are in an interrupt
–– acknowledge cycle, we would steer the tm2–tm0 signals from the 68040
–– onto the a3–a1 signals on the VIC64 since the tmx signals indicate which
–– interrupt level is being acknowledged

     normal_cycle_n <= NOT (fciack_n AND (NOT gate_oe_n));

     addr_oe <= NOT fciack_n;
     a3_map: bufoe port map(tm2, addr_oe, a3, open);
     a2_map: bufoe port map(tm1, addr_oe, a2, open);
     a1_map: bufoe port map(tm0, addr_oe, a1, open);

END operation;


