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–– vhdl code for the SVIC EVAL Board

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

ENTITY logic IS
PORT (D64, LDS, DENIN, PREN, DENIN1, LEDI, LDEN, MWB, LIRQ1, LIRQ2, 

LIRQ3, LIRQ4, DRAM_IO, CS0, CS1, DBE0, DBE1, DBE2, DBE3, RW, RESET, 
SYSRESET: IN BIT;
MOD_DENIN, MOD_DENIN1, LA_UP_ADDR, EN_UP_ADDR, LIRQ, CE0, CE1, CE2, 
CE3, CAS0, CAS1, CAS2, CAS3, OE, SVIC_RESET: OUT BIT;
SELECTLM: INOUT BIT;
LA: IN x01z_VECTOR(31 downto 8);
AM:  IN BIT_VECTOR(5 downto 0);
VCOMP: IN BIT_VECTOR(3 downto 1);
REGION:  OUT x01z_VECTOR(3 downto 0);
LD:  INOUT x01z_VECTOR(31 downto 0));

ATTRIBUTE PIN_NUMBERS OF logic : ENTITY IS
”LD(0):2 LD(1):3 LD(2):4 LD(3):5 LD(4):6 LD(5):7 LD(6):8 LD(7):9 ”

   & ”LD(8):11 LD(9):12 LD(10):13 LD(11):14 LD(12):15 LD(13):16 LD(14):17
LD(15):18 ”

   & ”LD(16):23 LD(17):24 LD(18):25 LD(19):26 LD(20):27 LD(21):28 
LD(22):29 LD(23):30 ”

   & ”LD(24):32 LD(25):33 LD(26):34 LD(27):35 LD(28):36 LD(29):37 
LD(30):38 LD(31):39 ”

   & ”LA(8):159 LA(9):158 LA(10):157 LA(11):156 LA(12):155 LA(13):154 
LA(14):153 LA(15):152 ”

   & ”LA(16):150 LA(17):149 LA(18):148 LA(19):147 LA(20):146 LA(21):145 
LA(22):144 LA(23):143 ”

   & ”LA(24):138 LA(25):137 LA(26):136 LA(27):135 LA(28):134 LA(29):133 
LA(30):132 LA(31):131 ”

   & ”AM(0):42 AM(1):43 AM(2):44 AM(3):45 AM(4):46 AM(5):47 ”
   & ”VCOMP(3):122 VCOMP(2):123 VCOMP(1):124 ”
   & ”REGION(0):113 ” 
   & ”REGION(1):51 REGION(2):58 REGION(3):53 ”
   & ”LIRQ1:85 LIRQ2:84 LIRQ3:83 LIRQ4:82 ”
   & ”DENIN:119 DENIN1:118 MOD_DENIN:117 MOD_DENIN1:116 LA_UP_ADDR:115 

EN_UP_ADDR:114 ”
   & ”D64:139 LDS:129 PREN:72 LEDI:128 LDEN:127 MWB:126 SELECTLM:125 ”
   & ”LIRQ:75 DRAM_IO:98 CE0:89 CE1:88 CE2:87 CE3:86 DBE0:94 DBE1:93 

DBE2:92 DBE3:91, CS0:19 ”
   & ”RW:77 OE:78  SYSRESET:66 RESET:67 SVIC_RESET:68 CAS0:97 CAS1:96 

CAS2:95 CAS3:112”;

END logic;
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ARCHITECTURE arch_logic OF logic IS

    signal VL1N18: bit;
    signal VL1N26: bit;
    signal VL1N28: bit;
    signal VL1N31: bit;
    signal VL1N36: bit;
    signal VL1N40: bit;
 

    signal STATUS_ID: BIT_VECTOR(31 downto 0) := X”FFFFFFFF”;
    signal STATUS_EN: BIT  := ’0’; 
    signal REGION_TEMP:  BIT;

––     for all: AND2 use entity work.AND2(archAND2);

––     for all: INV use entity work.INV(archINV);

––     for all: AND3 use entity work.AND3(archAND3);

––     for all: OR2 use entity work.OR2(archOR2);

begin
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the logic for SELECTLM (when writing the REMOTE MASTER 
–– registers)
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

SELECTLM <= ’0’ WHEN ((FXB(LA(31)) = ’1’) AND (FXB(LA(30)) = ’1’) AND 
(FXB(LA(29)) = ’0’) AND (FXB(LA(28)) = ’0’)) ELSE ’1’;

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the logic for RESET 
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

SVIC_RESET <= RESET AND SYSRESET;
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–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the logic for driving the CASi inputs to DRAM 
–– CASi is driven both during DRAM refresh and data access but not during
–– I/O access
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

CAS0 <= DBE3 OR (CS1 AND (NOT CS0));
CAS1 <= DBE2 OR (CS1 AND (NOT CS0));
CAS2 <= DBE1 OR (CS1 AND (NOT CS0));
CAS3 <= DBE0 OR (CS1 AND (NOT CS0));

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the logic for the latch and enable signals for A40/A64 UPPER 
–– ADDRESS
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

LA_UP_ADDR <= (NOT SELECTLM) AND LEDI;

EN_UP_ADDR <= LDEN OR MWB;

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the logic for controlling the CE*, OE* signals to each bank of 
–– SRAM in I/O space
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

CE0 <=  DBE3 OR CS0;
CE1 <=  DBE2 OR CS0;
CE2 <=  DBE1 OR CS0;
CE3 <=  DBE0 OR CS0;

OE <=   NOT RW;

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the cross–connected SWAP BUFFER logic required for MD32 and D64
–– on same board 
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

    VL1I1: AND2
        port map(A => D64,
                 B => VL1N31,
                 Q => VL1N28);

    VL1I11: INV
        port map(A => DENIN,
                 QN => VL1N18);
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    VL1I2: AND3
        port map(A => DENIN1,
                 B => VL1N18,
                 C => D64,
                 Q => VL1N26);

    VL1I3: OR2
        port map(A => VL1N26,
                 B => VL1N28,
                 Q => VL1N31);

    VL1I33: AND2
        port map(A => VL1N36,
                 B => VL1N31,
                 Q => VL1N40);

    VL1I38: OR2
        port map(A => DENIN1,
                 B => VL1N40,
                 Q => MOD_DENIN);

    VL1I39: OR2
        port map(A => VL1N40,
                 B => DENIN,
                 Q => MOD_DENIN1);

    VL1I4: INV
        port map(A => LDS,
                 QN => VL1N36);

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the REGION DECODER 
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

reqion: PROCESS
BEGIN
CASE AM is

WHEN ”000100” | ”000011” | ”000001” | ”000000” =>  ––A64 AM Codes
IF LD(31 downto 28) = ”1110” THEN

REGION(2 downto 0) <= LD(26 downto 24);
REGION_TEMP <= FXB(LD(27));

ELSE REGION(2 downto 0) <= ”000”;
           REGION_TEMP <= ’0’;

END IF;
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WHEN ”110100” | ”110101” | ”110111” =>   ––A40 AM Codes
IF LD(15 downto 12) = ”1110” THEN 

REGION(2 downto 0) <= LD(10 downto 8);
REGION_TEMP <= FXB(LD(11));

         ELSE    REGION(2 downto 0) <= ”000”;    
            REGION_TEMP <= ’0’;
         END IF;

WHEN ”001000” | ”001001” | ”001010” | ”001011” | ”001100” | ”001101”
| ”001110” | ”001111” =>  ––A32 AM Codes
IF VCOMP(3) = ’0’ THEN 

REGION(2 downto 0) <= LA(26 downto 24);
REGION_TEMP <= FXB(LA(27));

         ELSE    REGION(2 downto 0) <= ”000”;    
           REGION_TEMP <= ’0’;
         END IF;

WHEN ”101111” | ”110010” | ”111000” | ”111001” | ”111010” | ”111011”
| ”111100” | ”111101” | ”111110” | ”111111” =>  ––A24 AM Codes
IF VCOMP(2) = ’0’ THEN 

REGION(2 downto 0) <= LA(18 downto 16);
REGION_TEMP <= FXB(LA(19));

         ELSE    REGION(2 downto 0) <= ”000”;    
            REGION_TEMP <= ’0’;
         END IF;

WHEN ”101001” | ”101100” | ”101101” =>  ––A16 AM Codes
IF VCOMP(1) = ’0’ THEN 

REGION(2 downto 0) <= LA(10 downto 8);
REGION_TEMP <= FXB(LA(11));

         ELSE    REGION(2 downto 0) <= ”000”;    
           REGION_TEMP <= ’0’;
         END IF;

WHEN ”011000” | ”011001” | ”011010” | ”011011” | ”011100” | ”011101”
| ”011110” | ”011111” =>  ––USER1 AM Codes
IF VCOMP(3) = ’0’ THEN   ––A32 Modes

REGION(2 downto 0) <= ”101”;  ––FORCED TO REGION 5
REGION_TEMP <= ’0’;

         ELSE    REGION(2 downto 0) <= ”000”;    
           REGION_TEMP <= ’0’;
         END IF;
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WHEN ”010000” | ”010001” | ”010010” | ”010011” | ”010100” | ”010101”
| ”010110” | ”010111” =>  ––USER2 AM Codes
IF VCOMP(2) = ’0’ THEN 

REGION(2 downto 0) <= ”010”;  ––FORCED TO REGION 10
REGION_TEMP <= ’1’;

         ELSE    REGION(2 downto 0) <= ”000”;    
           REGION_TEMP <= ’0’;
         END IF;

WHEN OTHERS =>  ––DEFAULT REGION
REGION(2 downto 0) <= ”000”;
REGION_TEMP <= ’0’;

END CASE;
END PROCESS;

region_buffer: triout PORT MAP(REGION_TEMP, DRAM_IO, REGION(3));
––DON’T DRIVE REGION(3) WHEN IN DRAM MODE (DRAM_IO = 0)

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
–– This is the INTERRUPT LOGIC
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

LIRQ <= (LIRQ1 AND LIRQ2) AND (LIRQ3 AND LIRQ4);
STATUS_EN <= (NOT LDEN) AND MWB;

b1: FOR i IN 0 TO 31 GENERATE
bx: triout PORT MAP(STATUS_ID(i), STATUS_EN, LD(i));

END GENERATE;

interrupt: PROCESS
BEGIN
IF LDEN = ’0’ THEN
 IF (LIRQ1 = ’0’ AND PREN =’1’) THEN STATUS_ID(7 downto 0) <= X”01”;
 ELSIF (LIRQ2 = ’0’ AND PREN = ’1’) THEN STATUS_ID(7 downto 0) <= 

X”02”;
 ELSIF (LIRQ3 = ’0’ AND PREN = ’1’) THEN STATUS_ID(7 downto 0) <= 

X”03”;
 ELSIF (LIRQ4 = ’0’ AND PREN = ’1’) THEN STATUS_ID(7 downto 0) <= 

X”04”;
 ELSIF (PREN = ’1’) THEN STATUS_ID(7 downto 0) <=”01010101”;
 ELSIF (PREN = ’0’ AND LDS = ’1’) THEN STATUS_ID <= X”EEEEEE00”; ––compare

 ELSIF (PREN = ’0’ AND LDS = ’0’) THEN STATUS_ID <= X”0F0F0FFF”; ––mask

 END IF;
END IF;
END PROCESS;

end arch_logic;


