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package cpu_dec is

component cpudec 
port(iowri,iordi,cs,a01,a02:in bit;
     wr_ctrl,wr_wcnt,wr_ma_0,wr_ma_1,rd_enabl:out bit);

end component;

end cpu_dec;

entity cpudec is
port(iowri,iordi,cs,a01,a02:in bit;
    wr_ctrl,wr_wcnt,wr_ma_0,wr_ma_1,rd_enabl: out bit);

end cpudec;

use work.table_bv.all;

architecture arctbl of cpudec is

signal table_out :bit_vector(0 to 4);
constant dectable:x01_table(0 to 4, 0 to 8):= (
–– inputs outputs
–– 
   ”xx10” & ”00001”,  –– read status reg or i/o
   ”0001” & ”10000”,  –– write control register
   ”0101” & ”01000”,  –– write word count
   ”1001” & ”00100”,  –– write low mem address
   ”1101” & ”00010”); –– write high mem address

begin

 machine: process (cs)
begin
if cs = ’1’ then

table_out <= ttf(dectable,a02&a01& iordi& iowri);
end if;
end process;

wr_ctrl <= table_out(0);
wr_wcnt <= table_out(1);
wr_ma_0 <= table_out(2);
wr_ma_1 <= table_out(3);
rd_enabl <= table_out(4);

end arctbl;
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package dma_ctrl is
component  dmas 

port(reset,dreq,hlda,zerocnt,enabl,inten,dir,burst,mclk:in bit;
     ct_en,memw,memr,iowr,iord,dack,dmaen,hreq,setint,clrenb:out bit);

end component;
end dma_ctrl;

entity dmas is
port(reset,dreq,hlda,zerocnt,enabl,inten,dir,burst,mclk:in bit;
     ct_en,memw,memr,iowr,iord,dack,dmaen,hreq,setint,clrenb:out bit);

end dmas;

architecture machin of dmas is

signal state:bit_vector(10 downto 0);

constant idle :bit_vector(10 downto 0) := ”00000000000”;
constant hold :bit_vector(10 downto 0) := ”00000001000”;
constant dirct :bit_vector(10 downto 0) := ”00000011000”;
constant mem0 :bit_vector(10 downto 0) := ”00100111000”;
constant mem1 :bit_vector(10 downto 0) := ”00110111000”;
constant mem2 :bit_vector(10 downto 0) := ”00000111001”;
constant io0  :bit_vector(10 downto 0) := ”00001111000”;
constant io1  :bit_vector(10 downto 0) := ”01001111000”;
constant io2  :bit_vector(10 downto 0) := ”10000111001”;
constant endst :bit_vector(10 downto 0) := ”10000011000”;
constant intrpt :bit_vector(10 downto 0) := ”00000001100”;
constant endhld :bit_vector(10 downto 0) := ”10000000000”;
constant clenb :bit_vector(10 downto 0) := ”00000000010”;

begin

dma: process (mclk,reset)

begin

if reset = ’1’ then
state <= idle;

elsif (mclk’event and mclk = ’1’) then
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case state is
when idle =>
   if (enabl=’1’ and dreq =’0’)  then

state <= hold;
   end if;

when hold =>
   if hlda =’1’  then

state <= dirct;
   end if;

when dirct =>
   if dir= ’1’  then

state <= io0;
   else

state <= mem0;
   end if;

when mem0 =>
state <= mem1;

when mem1 =>
state <= mem2;

when mem2 =>
state <= endst;

when io0 =>
state <= io1;

when io1 =>
state <= io2;

when io2 =>
state <= endst;

when endst =>
   if (dreq=’0’ and zerocnt=’0’ and burst=’1’) then

state <= dirct;
   elsif (dreq=’1’  and zerocnt=’0’) then

state <= hold;
   elsif (zerocnt=’1’ and inten=’1’) then

state <= intrpt;
   elsif (zerocnt=’1’ and inten=’0’)  then 

state <= clenb;
   end if;
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when intrpt =>
state <= clenb;

when clenb =>
state <= endhld;

when endhld =>
   if (hlda=’0’)  then

state <= idle;
   end if;

when others =>
state <= idle;

end case;
end if;

end process;

–– assign state outputs to state bits

ct_en <= state(0);
clrenb <= state(1);
setint <= state(2);
hreq <= state(3);
dmaen <= state(4);
dack <= state(5);
iord <= state(6);
iowr <= state(7);
memr <= state(8);
memw <= state(9);

–– bit 10 is to make all state definitions unique.
end machin;
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